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THE PROPOSED N AVAL MEMORIAL ARCH. 
Although, a t  the time, i t  was a matter o f  regret t o  the 

friends of the United States Navy-that is to say. to 
every right-hearted American-that the memorial arch 
which was erected at the time of the home'coming of 
Admiral Dewey was not perpetuated in marble as a 
lasting tribute to the triumphs of our navy in the late 
war with Spain, for various reasons it was certain that 
the appeal for the necessary funds to build a perma­
nent De,vey Arch would meet with a half-hearted re­
sponse. The committee which had charge of the scheme 
has done tile wise thing in returning the subscriptions 
and giving the matter a quiet burial. 

The failure of the Dewey Arch proposal has left the 
way clear for the erection by the people of the United 
States of a memorial. not merely to one hero of one 
particular naval war, but to all of the men who. from 
Paul Jones and Perry to Dewey, Sampson, and Schley. 
have contributed to the glory and renown of the United 
States Navy; and we are greatly pleased to learn that 
the project for erecting a fitting memorial monument 
of the kind. which was undertaken some months ago 
by the alumni of the Naval Academy, has been ad­
vanced so far that it is now certain of accomplishment, 

The memorial is to take the form of an arch of such 
colossal proportions that it will be twice as lofty as 
the Dewey Arch. and will exceed in height and bulk 
the famous Arc de Triomphe in Paris. and will, there­
fore, lJe the largest structure of the kind in ancient or 
mouern times. It will be enriched with sculpture sym­
bolical and commemorative of the greatest events in 
the history of the navy. and niches will be provided 
to receive statues.of past and future admirals. 

This noble memorial is to be raised on the sea wall 
of the Battery, New York. and it will be approached 
through a handsome sea gate and inclosed basin, the 
basin being flanked by two piers. at the end of each of 
which will be placed a colossal beacon. The arch will 
stand in a spacious plaza, which will be ornamented 
with appropriate statues and naval trophies. The 
whole strueture will be built in white marble. and it is 
expected that the construction, which is to be com­
menced this spring, will take three years to complete. 

The designs have been accepted by the committee, the 
Battery site has been approved by the Mayor, the 
Municipal Art Commission and the Park Commission; 
a large part of the necessary funds for construetion 
have been promised. and assistance is to be sought from 
the city. the State and the National government. 

This admirable project should command the ::ctive 
support of the citizens, not merely of New York. but 
of every State of the Union. 

• • • 
VAST AND INCREASING BULK OF THE MODERN 

STEAMSHIP. 
Great as are the dimensions of the latest transatlan­

tic freight and passenger steamers. there are ships now 
under construction which will exeeed them on every 
point of comparison. The past decade has seen a simi­
lar increase in the dimensions of the motive power and 
rolling stock used in land transportation; but in that 
field it is safe to say that the limits imposed by the 
size of tunnels, the height of bridges, and the width of 
platforms. will prevent any considerable increase in the 
future, either of locomotive or cars. Transportation on 
the high seas, however. has no such limitations to con­
tend with; for whereas to accommodate larger rolling 
stock on the railroads it would be necessary to rebuild 
numerous costly structures. from one ene! to the other 
of the system. on the high seas there is absolutely no 
restriction to size, and the only changes that are neces­
sary to accommodate these mammoth steamships are 
those incidental to the deepening of harbor channels and 
the provisions of docks of sufficient length and eapacity. 

There are now under constrnction three freight and 
passenger steamships which will exceed in size any-

� (itutifi( jmtti(au. 
thing now afloat, not even exeepting the "Oceanic." 
Two of these, which are being built by the Eastern 
ShiplJUilrling Company. Ne�w London. Conll .. for the 
Great Northern Steamship Comvany. are intendeel to 
ply between Seattle, the terminus of the Great Northern 
Trans-Continental Railroad, and Oriental ports'. The 
third vessel, which is being built for the White Star 
Company. is nearing completion at the yards of Har­
land & 'Wolff, Belfast, The New London vessels will 
be, primarily. cargo boats, but they are also arranged 
to carry a very large number of passengers. Although 
these ships are only 630 feet long-or 74 feet less than 
the "Oc::anic," which is the longest ship in the world­
they have 4 feet 8 inches greater beam, the beam of 
the new boats being 73 feet, against 68 feet 4 inches. 
and their moWed depth is greater. So large is their 
midship section that on their maximum draught it is 
estimated they will displace 33.000 tons. On a maxi­
mum draught of 35 feet, the displacement of the 
"Oceanic" is estimated at 32.500 tons, The new passen­
ger steamship for the White Star line. which will be 
launched at Belfast, April 4, will be a larger ship than 
the "Oceanic." larger, indeed. than the two New Lon­
don vessels. Her length is to be 700 feet, or 4 feet less 
than that of the "Oceanic," but her beam is to reach 
the unprecedented width of 75 feet, and her estimated 
maximum displacement will be about 36.000 tons. 

A comparison of this beginning-of-the-century vessel 
with those at the commencement of the last two decades 
proves at what an astonishing rate the dimensions of 
the modern steamship are growing. In the commence­
ment of the year ] 881 the longest and the largest 
steamer in the world was the "City of Berlin," now 
the "Meade" of the United States army transport ser­
vice. She is 520 feet long. and her displacement is 
8,000 tons. Ten years later. in 1891, the "City of Paris," 
560 feet long and about 16,000 tons displacement. was 
the largest vessel afloat. while in the year 1901 the 
largest vessel will have a length of 700 feet and a dis­
placement of 36.000 tons. It will be noticed that the 
displacement, which is the true measure of a vessel's 
size, has doubled during the one decade, and more than 
doubled during the next. If this rate of increase is kept 
up, the question arises, What kind of ships will be 
building when the century is two or three decades old? 
The dimensions would be so huge that one hesitates to 
put them down in sober print. 

• • • 
DECISION AGAINST THE BERLINER MICROPHONE 

PATENT. 
In our last issue we referred briefly to the decision, 

rendered in the United States Circuit Court at Boston, 
Mass., on February 27, declaring to be void the patent 
issued to Emile Berliner November 17. 1891, No. 463.569, 
for a telephone tl'apsmitter, 

This patent was previously sought to be annulled by 
the United States. on the ground of collusion and fraud 
between the holders of the applicatjon (the American 
Bell Telephone Company) and the Patent Office in de­
laying its consicleration and issue. But the United 
States Supreme Court rendered a decision May 10, 1897, 
affirming the decision of the court below, stating that 
no fraud had been established. and dismissed the com­
plaint. The merits of the invention were not touched 
upon, although facts were established proving beyond 
a doubt that Berliner had been anticipated. 

One peculiar fact in the case is that the drawings in 
his first patent of November 2, 1880, were precisely the 
same as those of the 1891 patent. but the claims in the 
latter were enlarged to conform to the variable-pressure 
principle between the electrodes. then in use, and de­
signed to cover a new art, method, principle or process. 
About this the opinion says: "The attempt to expand 
Berliner's unsuccessful experiments and caveat first 
into an invention. and next into a broad claim for an 
art, method, principle. or process, exhibits a remarkable 
degree of -ingenuity, but is not convincing." 

Having won its case on the fraud issue. the American 
Bell Telephone Company undertook to stop the use of 
the mierophone transmitter, based on the 1891 patent, 
by bringing suit against two well-known competing 
companies. which has ended in the present decision. 

The full text of the rescript of the decision by Judge 
Arthur L. Brown, declaring the 1891 patent void, will 
be found in the current SCIE:-;TIFIC A" EH[CAX S\'Ppu;· 
'1IEXT. and is very interesting in its array of facts and 
reasoning by establishing the authorship of successful 
telephony. 

A few of the points in the decision are that the 
patent is invalid because at the date of the application, 
June 4, 1877, the invention then described was different 
from the subsequent patented invention. His first de­
scription covers a make-and-break contact. and does not 
mention the constant contact. or variable-pressure idea. 
as stated in the final patent of November 17. 1891. His 
apparatus was similar to the old Reis. and because 
tbat could be maile operative in tlle hiilJds of experts. 
did not establish invention by Berliner, 

As an inventor of apparatus. he cannot base a sole 
claim to invention founded upon an allege,1 discovery 
of a new capacity in old apparatus. He did not "em­
body" an invention in apparatus, unless he succeeded 

in making the old apparatus perform Bell's process 
upon the current, 

Another point is that the patent of 1880 prceelied aIH1 
invalidated the second patent, miei that the Commis­
sioner of Patents exhausted his power to issue a second 
patent by issuing the first, though the title of the 
latter might appear to be different from the second. 

A further ground is that Edison in his solid button 
transmitter patent antecedes all llerliner's dates, Edi­
son going back to April 20, 1877. 

Still another fact shown is that Bell's patents cover 
all forms of variable contact transmitters. Bell's liquid 
transmitter and Edison's devices precede all. 

In the following emphatic conclusion, the Judge says: 
"I am of the opinion that the defendant's transmitters 
are an invention substantially distinct from that dis­
closed in the Berliner patent; that the conception of 
Edison of the use of carbon for speech transmission 
preceded Berliner's conception of the use of solid. me­
tallic electrodes; that. from his first eonception. Edison 
diligently proceeded upon a line of experiments that 
led to an invention of remarkable character, which 
borrows nothing from Berliner, has no substantial re, 
semblance to what is shown in the Berliner patent. am1 
cannot be ie\entified with it by any ingenious use of 
language. The defendants owe nothing to Berliner." 

vVhile it is probable an appeal will be taken to the 
Unitec1 States Circuit Court of Appeals, it is not likely, 
in view of the evidence disclosed in this case based on 
well-known historieal facts ane! doeumentary proof. that 
this decision will be reversed. The decision can have 
none other but a beneficial effect upon all telephone 
enterprises, including manufacturers and telephone 
companies. The rapid expansion and use of the tele­
phone in many fields in the future may now be pre­
elictee! with an economy in cost at present claimed to 
be unattainable. 

---------4.�,� 

CURIOSITY AND SCIENCE. 

Curiosity. it may be safely said, is the handmaid of 
science. And to the men who have found something 
mysterious in the common occurrences of life, and 
whose curiosity has been sufficiently aroused to unravel 
the mystery. we owe much of the progress we have 
made along almost every line of thought. It is true 
that the explanation of the mystery may require an 
extraordinary logical power and an imagination with 
which not all of us are blessed. But, nevertheless, the 
process of reasoning which has led to the greatest dis­
coveries may be largely attributed to the very human 
impulse of inquisitiveness. 

No doubt many a man before the time of Columbus 
had remarked the exotic fruits and branches tossed 
up by the waves of the Atlantic on the shores of the 
Canary Islands. Sueh fruits had never been seen in 
the Old World; yet the islanders had picked them up 
from time immemorial with never a thought as to 
whence they might come. But the Genoese mariner 
had both curiosity and imagination. To him these 
strange gifts of the seR became messages sent from 
a lanJ\vhich no European ship had ever touched. It 
ma,;)' bti' iJmt he was mistaken in his conception of that 
lalld'; but the fact remains, if the story can be credited. 
that then the voyage of exploration which culminated 
in the discovery of the New World was first planned. 

Then we have Newton's apple. It matters little 
whether or no the apple did fall. or opportunely strike 
Newton while he was sitting in ms garden. Things 
have fallen ever sinee the universe was created. And 
yet no man seems ever to have asked himself: vVhy? 

Robert Mayer, a ship's surgeon, cruising in the East 
Indies, noticed that the venous blood of his patients 
seemed redder than that of people living in temperate 
climates. Doubtless other physieians had also noted 
the fact. Mayer pondered over this apparently in­
significant differenCe in venous blood and reaehed 
the conclusion that the cause must be the lesser de­
gree of oxidation required to keep up the body-tem­
perature in the torrid zone. And it was this conclll­
sion which finally induced him to look upon. the body 
as a maehine driven by external forces. The thought 
led to the discovery of the meehanical theory of heat 
and to the first comprehensive appreciation of the 
great law of the conservation of energy. Blood-letting 
is a time-honored praetice which is now fallen out 
of favor. But an inquisitive and discerning physi­
cian deduced from it conclusions so marvelous that 
he has been called "the Galileo of the nineteenth cen­
tury." 

Chemists speak familiarly and learnedly now of 
the law of substitution by which they are enabled to 
explain so many of the eccentricities of carbon com­
pounds. The discoverer of that law was a curious 
Frenchman named Dumas. who was once invited to 
a court ball given at the Tuileries. A strong ane1 
penetrating odor pervaded the royal ballroom. The 
guests coughed and sne8zed, Dumas also coughed and 
sneezed. and wondered why. He tells us that he finally 
recognized the odor as t.hat of hydrochlori-c acid. and 
found that the wax tapers 1JY whieh the ballroom was 
illuminated had been bleached with chlorine. Ex-
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periments which this di scovery subsequently induced 
him to make proved to him that for the hydrogen 
in organic compounds other elements could be sub­
stituted, atom for atom, and that every organic com­
pound was, therefore, a step to every other organic 
compound.  No generalization has contributed more 
to the progress of organic chemi stry than this law of 
substitution. 

Such anecdotes can be told ad infinitum. Enough 
have been given to show clearly how simple things 
are often straws which have guided the current of 
scientific thought to epoch-making discoveries .  

. ' "  . 
EROS, THE CELEST IAL RANGE FINDER. 

The first stage in a fresh attempt to compute with 
accuracy the sun's  di stance from the earth i s  now 
drawing to a close. For six months or more the as­
tronomers at fifty observatories, well distributed over 
the globe, have been making photographs of the sky, 
which would show both the tiny asteroid Eros and a 
few stars in its vicinity. At many of these institutions 
the weather has permitted work on fifty or sixty nights, 
and as often as possible two pi ctures have been made, 
one early in the evening ·and the other just before 
dawn. Sometimes one has been taken at midnight, too. 
In the aggregate, fully 5,000 or 6,000 plates have now 
been exposed. 

The next important step in the enterprise will be 
the measurement of the photographs, to ascertain the 
di stance, in minutes and seconds of arc, between the 
asteroid and the neighboring stars. And then a num­
ber of comparisons must be made. One will show an 
apparent difference in the position of Eros at a given 
moment, due to simultaneous observations from places 
th at are widely separated, like Pulkowa and Washing­
ton. Another will reveal a similar shifting, in conse­
quence of a singie observer' s  change of position through 
the rotation of the earth. Finally, with the two sets 
of base lines thus obtained, triangulation will give the 
di stance of Eros from the earth, in miles,  at a number 
of points along its orbit.  The ratio between the aste­
roid 's  di stance from us and the sun's having been 
ascertained-and thi s i s  an easy matter-the rule of 
three will tell u s  how far away the sun is .  This dis­
tance, though closely approximated, has never been 
determined, with precision, and yet it is  the celestial 
yardstick by means of which all others are compared 
by the astronomer. 

The method here described is an old one. The moon 
and the nearest planets, Venus and Mars, have been util­
ized in the same way to solve the great problem of the 
sun's  di stance, but unforeseen difficulties have embar­
rassed each of these ventures.  ·Eros, though much small­
er-it i s  probably not more than twenty miles in diam­
eter-is much more available. Its place can be deter­
mined with greater exactness. Besides, at  times it 
comes nearer to the earth than do Venus or Mars,  a fact 
that facilitates accuracy in measurement. 

Eros was di scovered scarcely more than three years 
ago.  Something like 450 other asteroid s  are known. 
But, with the excepti on of the 1irst few, none of them 
created such a sensation as the one which, temporarily 
designated "D Q," was subsequently named after the 
Greek God of Love. The reason for this peculiar inter­
est is its remarkable orbit. Most of  the asteroids keep 
entirely outside of that of Mars-the planet next be­
yond the earth in the solar system. But this little fel­
low's path not only overlaps the orbit of  the ruddy 
planet, but it spends more than half its time inside. 
At one point the paths of Eros and the earth are nearly 
60 ,000 , 000 miles apart, and at another they come within 
13 ,000 ,000 miles of each other. The earth reaches the 
latter place every year, of course, and Eros gets there 
once in 211h months. But unfortunately we do not both 
arrive simultaneously more than once in about forty­
five years. Late in December last we came within 
30 ,000,000 miles of the asteroid, and since that time we 
have been leaving it slowly behind. Yet, since there will 
not be so close an approach again before 1917 ,  the 
astronomers have made the most of this opportunity. 
They began photographic operations early i n  the au­
tumn, and now are about to end them. The undertak­
in g has involved co-operation on an exceptionally large 
scale, and it will be consummated by months, perhaps 
years, of th.e nicest kind of mathematical work. 

... ,. 
THE AUTOMOBILE IN THE KLONDIKE. 

We have received some most interesting letters from 
John W. Fox, of East Cleveland, Ohio, in which he 
relates some notable particulars about the introduc­
tion of the automobile into Dawson City, the ven­
ture being in the hands of Edmund H .  Clear and George 
W. Dunham, of  Cleveland, Ohio.  The machines are 
built like a three-seated surrey, each seat to accommo­
date four people. They are propelled by 15-horse power 
motors, and use about one gallon of gasoline per hour. 
They run on the trail s  and climb the hills without 
the slightest difficulty. They carry ten or twelve pas­
sengers each, and also have room for small packages 
for the different mining camps on the daily runs. The 
winter hae evidently been a severe one in the Klon­
dike, and this more than ever demonstrates the value 

of an automobile for an Arcti c climate. In the United 
States we read frequently of deaths from freezing at 
temperatures nearly a hundred degrees warmer than 
are found in the Klondike. During the last 187 miles 
of the journey of Mr. Dunham, the temperature ranged 
from fifty-five to seventy-one degrees below zero, and 
the government thermometer regi stered seventy degrees 
below zero for three days in Dawson City . Mr. Dun­
ham says: " I  started up the river December 30,  and 
did not get back unti l January 21, being d elayed by a 
run of cold equaled by nothing experienced by the old 
inhabitants. For over a week the temperature never 
rose above fifty-five below zero, and one time was as 
low as seventy-two. We traveled every day, however, 
going slow, making from five to twelve miles, according 
to the conditions of the trai l .  To make matters worse, 
the horses' nostril s would clog up with frost, and had 
to be cleared from time to time when they began to 
stagger for want of air. Our loads consisted of two 
four-horse teams, pulling about 5 ,000 pounds each, and 
the wagons were 9V:! feet wide, so you see we had to 
chop ice wherever it  was rough. Some nights we did 
not go into the roadhouses unti l nearly twelve. We 
have one machine erected, and we take it out every day, 
and are getting it in pretty good shape .  Dawson is 
highly excited, and every one i s  urging us to hurry so 
they can ride." Another letter says: "The stage lines, 
or rather their owners, are beginning already to trem­
ble, but after they see the 'gas buggies,' as one fellow 
called them, they will want to go out of business alto­
gether, for the stages are only bob-sleds with seats, hor­
ribly cold and uncomfortable." 

• ••• • 
EXPERIMEN TS WITH ANIMAL TISSUE. 

The method of finding out whether a given animal 
tissue is living or dead, recently discovered by Dr. 
Augustus Waller, has awakened considerable interest. 
It  will be remembered that this method consists in 
sending a current through the tissue in question, and 
then connecting i t  to the poles of a sensitive galvano­
meter, when a back rush of  current is  perceived in the 
case of living tissue, while in the contrary case no ef­
fect of consequence i s  obtained. Dr. Waller has recent­
ly made a series of experiments in which he follows 
out the same idea, but in thi s case applies it to di scov­
ering the first traces of life instead of its disappear­
ance: In this he has been quite successful, and it 
will be interesting to follow a series of experiments 
made with eggs; up to the date of the present paper, 
three series of experiments upon eggs, good and bad, 
were made, and no exception was found to the general 
rule that a non-incubated,  sterile, or putrefied egg did 
not give the back rush of current indi cating the pres­
ence of vital phenomena, while an egg containing an 
embryo in a state of  development always gave the 
indication which showed vitality. In the majority 
of cases, on account of the resistance of the shell of 
the egg to the paSf'age of the current, a small porti on 
was removed from the upper and lower sides, the egg 
being placed horizontally, and the electrodes ( impolar­
izable) were applied to the membrane thus laid bare, 
so that the blastoderm floating at the upper pole was 
traversed by the exciting current. The eggs werfl 
placed in an incubating oven, which was regulated to 
a constant temperature of 3 7  deg. C .  The following 
series of  experiments shows the results obtained. 
First egg.-The egg at the beginning of incubation 
gave no back rush of current, but only small and neg­
ligible currents of polarization, which were in the 
contrary direction to the exciting current. Second 
egg.-After 24 hours' incubation the egg showed a 
small back rush of current, that is,  ascending across 
the blastoderm. Upon opening the egg, it was found 
to be but little developed, with the vascular area 
scarcely apparent. Third egg.-After 48 hours' incu­
bation, currents in the positive and negative di recti on 
were shown, of +0 .0010 to 0 . 0 0 2 2  volt and -0.0006 to 
0 .0012  volt. Upon opening, the vascular area was 
found to be well developed, and the heart beat vigor­
ously. Fourth egg.-Incubation, 72 hours. The back 
rush of current was well marked in both directions. 
Upon opening, the normal development was observed.  
Fifth egg.-Incubati on, 7 2  hours .  I n  thi s case the re­
sults  were negative. I t  was expected that a series of 
increasing currents would be found, according to the 
stage of development. In the present instance no cur­
rent was obtained, even upon repeated trials; how­
ever, this apparently anomalous result was explained 
upon opening the egg, when it was found that no devel­
opment had taken place, the egg being evidently 
sterile .  Sixth egg.-After 72 hours' incubation, the 
normal reactions were given, with positive and nega­
tive currents of +0.0010 to 0 .0019 volt and -0 .0023 to 
0 .0026  volt. Upon opening, its development was found 
to be normal. The seventh and eighth eggs, with 96 
hours' incubation, gave increased reactions of +0.0028 
and -0.0044 volt; these were annulled by an eleva­
tion of temperature to 45  deg. C .  The ninth egg, after 
144 hours, gave a reaction of +0.0050 and -0 .0025 volt. 
which was annulled by an injection of a 2.7 per cent 
bichloride of mercury solution. The tenth egg, after 
12 days, showed no action, but only small currents of 

polarization of ± 0 .0001 or 0 .0002 volt. Upon openin g  
t h e  egg, i t  w a s  found t o  be completely putrefied. This 
series  serves as an example of a number of similar 
experiments which were made, with like results. It 
may be added that the effect was also observed in the 
case of eggs in the same mass such as frogs' eggs; the 
reaction has the same value for the two directions of 
the exciting current, being ± 0.03 volt ; it i s  entirely 
effaced by heating to 40 to 4 5  deg. C.  I n  the case of 
certain animalcules, which, when dried, seem to pos­
sess no sign of life,  but in which, upon exposure to 
moi sture, the vital activity is developed, the current 
indications follow the same order; in the first case 
no current i s  given, but upon the development of vital 
activity the characteristi c current is  always given. In 
the case of tissues, it  was found that tissue which had 
been rendered insensible by anresthetics gave no reac­
tion, thus likening i t  to dead tissue. When the anres­
thetic action was removed and vitality became appar­
ent, the characteristic electrical reaction followed in 
all cases observed.  

------�-.--.-........ -.------
THE LONGEST SUBTERRANEAN TELEGRAPH CABLE 

IN THE WORLD . 
The Briti sh Postal Telegraph Department has re­

cently completed the laying of the underground tele­
graph cable, i n  place of the overhead wires, between 
London and Birmingham, a di stance of 11 TV� miles­
the longest underground telegraph cable in the world . 
The overhead telegraphic wire system in England, 
especially in the midland counties,  suffers consider­
ably from the effects of storms, notably in winter 
when the wires are often broken down by the weight 
of the snow, completely di sorganizing the telegraphic 
communication for hours and sometimes days. In 
view of the fact that the principal great north trunk 
telegraph lines to Manchester, Liverpool, Glasgow and 
the other important industrial centers, radiate from 
Birmingham, some of the magnitude of the block 
caused by such a disruption of the lines may be con­
ceived.  Then again enormous expense is entailed in 
the constant repai rs of the wires, since some disaster 
invariably occurs even in a moderate gale. In view of 
these circumstances the postal authorities determined 
four years ago to bri dge over as far as  practicable 
these exposed zones where overhead wires suffered 
so severely from storms, by laying the cables under­
ground.  The most important and largest section of 
thi s scheme proved by the survey to be that between 
London and Birmingham. 

The cable consists of 76  wires, each of which is 
insulated i n  specially desiccated paper, and the whole 
inClOsed in a leaden sheath to prevent the admission 
of moisture.

� 
I t  i s  laid in cast i ron socket pipes, built 

in sections of 150 yards each. These pipes are buried 
at a depth of about 4 feet below the roadways, and 
where the cable passes beneath the pathways, at a 
depth of only two feet. The cable was manufactured 
in sections of 1 5 2  yards, thus leaving a yard at either 
end of the pipe sections, to enable the connections be­
tween the sections to be made. 

When a section of pipes had been laid the drum 
containing the cable was brought to the end of the 
conduit, a pulling clip fixed to the end and the cable 
pulled through the pipes. As the cable passed off the 
drum into the pipes it  was freely lubricated with 
petroleum jelly. 

Great care had to be exercised in joining the sec­
tions, so that the insulation was rendered perfect. 
The lead covering at the ends of the two cables to be 
joined were first removed, to lay bare the ends of the 
conductors which were laid back in flakes to facilitate 
the process of separately joining each pai r  of wires. 
The jOints were effected by means of a split copper 
tube tinned insi de, with paper wrapped longitudinally 
round the exterior, and the wires secured tightly to­
gether with thread. No two jOints were made in the 
same place, so that the wires did not present a bulged 
appearance at one spot. More paper insulator was 
then wrapped round and a lead sleeve pulled over 
the exposed wires and sealed up thoroughly at each 
end, so that the cable was converted into practically 
one length. 

At intervals of five miles throughout the whole 
route, test boxes are placed on the roadside. They are 
built upon a foundation of 9-inch brickwork, set in 
cement mortar, forming an underground chamber 
through which the cable passes into the connection 
box inside the test pillar. By thi s  means the indi­
vidual wires may be tested and crossed quickly and 
readily. 

At Weedon, which i s  a junction of several lines from 
the north, there i s  a test box where the wires cross 
from the open to the underground.  When a break­
down, therefore, occurs beyond 'Weedon, the wires are 
immediately crossed, and the underground portion of 
the cable utilized, by which means all delays are 
avoided. The work has been executed throughout with 
great skill and care, so that the possibility of a break­
down between London and Birmingham is now very 
remote. 
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THE MANUFACTURE OF OSTRICH FEATHERS. 
The chief source of supply of ostrich feathers, the 

manufacture of which into "plumes," "boas," "tips," 

1. STRINGING THE FEATHERS TOGETHER FOR THE 
DYE. 

"pompons," "trimmings," and the other odds and ends 
of decoration so dear to the feminine heart,  affords 
employment to many thousands of operatives in this 
city, is the ostrich farms of Cape Colony. A few of 
the very finest feathers are brought from Egypt; and 
of late years the ostrich farms of Southern California 
and Arizona have contributed a small share to the 
general market. Ostrich farming, introduced into this 
country by Edwin Cawston, of South Pasadena, Cal . ,  
i s  a comparatively new industry in California, and 

3. SIZING AND TRIMMING. 

',ieutifit �mtri,au. 
ready for dyeing, Fig. 1. In the dye-house the strings 
of feathers are first washed in soapsuds made from 
common washing soap. They are then thoroughly 
scrubbed on an ordinary scrubbing-board, such as is 
used by washerwomen. Next they are put in a vat 
of red dye,  Fig. 2 ,  in which they are allowed to re­
main for four hours. After they have been taken from 
the vat, they are placed in a bath of black dye, 
in which the feathers are left usually for twenty­
four hours, though the time may vary somewhat 
according to the quality of the goods. The dye vats, 
i t  should be mentioned. are heated by steam to a 
temperature of 15 0 degrees to 180 degrees Fah. After 
the black dye, the feathers are given a finishing brush­
ing and scrubbing. They are then taken to a drying­
room where the strings of feathers are hung up 
and exposed to a drying temperature of about 150 de­
grees for a period of six hours. As soon as they are 
dried, and before they are taken from the drying­
room, the feathers are thoroughly thrashed out upon 
a board, the object being to thoroughly open up the 
flues and reproduce the feathery effect which is 
natural to the ostrich feather. It  will be seen that 
the process of black dyeing i s  tedious and costly. 
Color dyeing, as it is  known, in which the various tints 
such as li ght blue, pink, cardinal. etc. ,  are given to the 
feathers, is  much more quickly done, the whole process 
taking less than one hour. 

Plumes and Tips.-After they have been dried and 
thrashed out, the feathers are cut off the strings and 
laid loosely in boxes and carried to a number of girls, 
before each of whom there is a wooden board grad­
uated in inches, Fig. 3. The feathers are laid on 
these board s and sorted according to 
their size. They are then trimmed, 
the stems being shortened by taking 
off the rough, undesi rable portion, and 
the head of the feather trimmed off. 

As the feathers are finished they are 
laid in little piles between vertical 
sticks according to their size. After 
sizing the feathers are graded ac­
cording to thei r excellence, and put 
together ready for sewing. 

A single ostrich feather, unless 
i t  be of very exceptional quality, 
does not have a sufficient number 
of flues to give it  the mass which 
constitutes one of the beauties of a 
good feather. Hence, i t  is cu stom­
ary to place several feathers above 
one another and sew them together 
into one. To do this, however, it 
is  necessary to remove the greater 
portion of the quill. The first sewer 
splits the feather in two, a process 
which is  known as "parrying; " al­
though in some cases, instead of 
splitting the feather, it i s  customary 
to slice off the quill.  The ordinary 
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tle, as shown in our i llustration No. 5, the object 
of the steaming being to render the flues flexible for 
the next process, which is  that of curling. The curling 

4. SEWING A BOA. 

is done by gathering up a few flues at a time and draw­
ing them over the Uunt edge of a curling tool, whose 
blade i s  shaped something like a gardener's pruning 
knife ; the flues as they are drawn over the blade 
are pressed down by the thumb, and although the 

at first the feathers supplied to the market from this 
source were below the average. Of late years care· 
ful breeding and a more careful selection and care of  
the birds  have produced a marked improvement, and 
to-day the feathers received from California are fully 
up to the standard. 

grades of plumes contain three or  
four ostrich feathers, while  the finest 
have five or six feathers. After they 
are assembled one above the other the 5. STEAMING A FEATHER AND TWISTING A BOA. 

The feathers are received by the manufacturers i n  
New York i n  bundles o f  one hundred. The first step 
is to open the bundles, separate the feathers and tie 
them by their stems on strings, three in a piquet, 

feathers are stitched along the stems at 
intervals of  an inch, the outer feather of all having 
the stem left intact and the others being sewed down 
upon it. The feather is  now " stemmed," that i s  to 
say, an artificial stem of wire is  sewn to it,  and then 
it undergoes the important process of eurling, as de-

scribed below in 
connection w it h 
the manufacture 
of boas. The last 
work to be done 
upon the plumes 
is that of "bend­
ing," which con­
sists of turning 
over the head of 
the feather so 
that the flues are 
heavily massed.  

2. DYEING THE FEATHERS. 

Feather Boas.­
In the manufa(>­
ture of feather 
boas the process 
is practically the 
same, with the ex­
ception that in­
stead of the feath­
ers being sewn 
down upon one 
another, they are 
sewn into contin­
uous lengths of 
from one up to 
three yards,  Fig. 
4. The string 
o f  sewn feathers 
is then twisted 
above a steam ket-

process looks very simple, as a matter of  fact great 
skill i s  necessary to secure the desired curl. This is 
really the most expert work i n  the whole process of 
the manufacture of ostrich feachers, and the gi rls 
who are engaged in it, working on piece work, make 
in the dull season from $ 1 5  til $20 ,  and in the busy 
season from $40 to $00 a week. The plumes are curled 
in the same way as the boas, some of them being 
curled over the stem, and others curled plain, or in the 
ordinary way. 

Tips are manufactured in the same way as plumes, 
with the difference that the ends are more completely 
bent over, and the feathers are wired three in a bunch. 

Pompons.-In the manufacture of pompons the feather 
i s  split so as to render it  very pliable. I t  i s  then curied 
inw a deep French curl, put together into a circle and 
tied with silk, an aigrette being placed in the center. 

The feathers as they come to the manufacturers in 
the raw state are worth from $1.50 to $ 1 2 5  per pound, 
flccording to the quality. In the finished state they 
are worth from $7.5 0  to $144 per dozen. The cost of 
the finest feathers has been consi derably reduced 
during late years, for only ten years ago they used to 
cos: as much as $150 to $200 a dozen. At that time, 
however, feathers were not sewn or bent, and a single 
plume of the same mass and size as a high-priced 
sewn feather was very costly. The illustrations ac­
companying thi s article show the manufacture of  
feathers as carried out at  the establi shment of  J .  A.  
Stein, of 54  to 5 8  East  9th Street, New York city, to 
whom we are indebted for courtesies in the preparation 
of this article. 

• • • 
The Municipal Council of Paris has asked the Prefect 

of the Seine to forbi d the throwing of paper streamers 
in the coming carnival, on the ground that they injure 
the trees as well as dirty the streets. 
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THE OLD BOON TON FORGE. 

The building of the great reservoir near Boonton, 
N. J. , which is to furnish Jersey City with its water 
supply, will cause the final d i sappearance of one of 
tLe most famous landmarks of American hi story-Old 
Boonton Forge. This queer structure, half brick and 
half wood, lies in the valley of the Rockaway River, 
the river itself almost brushing its side in its journey 
toward the Hackensack. Directly across the country 
road which holds its uneven way toward Boonton i s  the 
old red house where Washington and Lafayette ET)ent 
many weary days and 
weeks at various times 
during the New Jersey 
campaign. 

J titutific �lUtricJu. 
land whi ch it will contain i s  all of historic interest. 
Some of the farms included have been in the pos· 
session of the same families for two hundred years. 
The reservoir itself will be 2 1·7 miles long and 1% 
miles wide at its  longest and widest points, the total 
circumference being 10 miles. There are 200 acres of 
woodland to be cleared, and by January, 1902 ,  every­
thing above six inches in height upon the 970 acres of 
land that water i s  to cover will have been uprooted and 
carried away. 

It  will be necessary for the water to journey 23 miles 

( indeed, it  is certain that i n  the very near future our 
railroads will have to make an increase in the speed 
of  their so-called fast train s ) , led the Superintendent 
of Motive Power of the railroad, Mr. Waitt, to design 
an express locomotive which is intended to haul 
heavier trains at the present rate of speed, or the 
same trains at a higher rate of speed, than i s  now ac­
complished. Thi s engme, which forms the subject 
of our accompanying illustration, i s  of the very pop­
ular Atlantic type, which differs from the American 
type to which No. 999 belongs in having the four­

coupled drivers placed well 
forward under tne center 
of the boiler with the con­
necting rod coupled to the 
rear instead of to the front 
driver, a pair of trailing 
wheels being placed be­
neath the firebox, as  shown 
in the cut. 

Just now the Forge is 
being used as a machine 
shop by the reservoi r con­
tractors, but i n  the latter 
half of the ei ghteenth cen­
tury i t  held a place that 
was peculiarly its own. 
The structure was buil t in 
1760, just about the time 
that the English Parlia­
ment i ssued an edi ct that 
no ironwork could be man­
ufactured in the American 
colonies, and providing se­
vere puni shment for any 
one who violated the com­
mand. It so happened that 
the New Jersey people 
wanted some ironwork, 
and Boonton Forge was 
selected as the place of 
making. There had never 
been any i ronwork manu­
factured in the colonies be­
fore, but it was executed 
in earnest at the Forge, 
and the work of manu­
facture went on without 
opposition until the Revo­
lution broke out, being 

OLD BOONTON FORGE-A PRE-REVOLUTIONARY FOUNDRY WHERE CANNON BALLS WERE CAST FOR 

T h e  primary object 
aimed at in the new loco­
motive i s  to provide a huge 
boiler with sufficient ca­
pacity to insure a plentiful 
supply of steam at 200 
pounds pressure under the 
most exacting conditions 
of service. The American 
type of engine, in which 
the fire box is carried in­
side the frames and be­
tween the axles of  two 
pairs of  driving wheels, 
necessarily imposes re­
stri ctions on the size of the 
firebox, and limits the 
grate surface and firebox 
heating surface. One ad­
vantage of the Atlantic 
type is that by the use of 
the small diameter trailing 
wheels, the firebox may be 
carried above the frames 

carried on with profound secrecy. The atmosphere 
about Boonton was exceedingly patriotic, and the peo­
ple were extremely proud of the Forge, which they had 
dubbed "Liberty ��orge. "  When Washington's men 
began operations in New Jersey it was found there 
was dire need of ammunition , and that the cannon 
would soon become practically useless because of the 
seeming impossibility of  obtaining the necessary can­
non ball s. Then it  was that the Forge entered upon its 
proudest days. There was a good deal of iron stored 
there, originally obtained for purposes of peace, but 
the consent of the owners was easily secured, and by 
Washington' s  order the fire of the Forge soon blazed 
in the work of casting shot to hurl against the British. 

Hundreds of cannon balls were made and turned 
over to the Continental artillery before the patriotic 
work ceased, and i t  i s  current history that Washington 
said the task performed at Boonton F'orge had much 
to do with the success of American arms. 

Until the building of  the reservOIr began, the Forge 
was silent and untenanted, except when occasionally 
it  was found useful for some special work that the 
equipment of the building lent itself to.  It  is lively 
enough to-day, but within a year' s  time the water of 
the reservoir will stand one hundred feet deep over 
its site. 

The reservoi r whose building has doomed the old 
Forge will be a notable work when complete. The 

THE CON TINENTAL ARMY. 

after it  leaves the reservoir before it reaches the Jersey 
City mains, the trip being made through a series of 
pipes and conduits. I t  will pass twice under the 
Passaic River, and once under the Hackensack. The 
construction of reservoi rs and aqueducts for the water 
will when completed have occupied little more than two 
years. The work has a number of unusual features, 
but none are more interesting than the fact that it  i s  
the only reservoir s o  f a r  as known that h a s  for its 
site a Revolutionary battleground. 

MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD. 
It is now nearly a decade since the New York Central 

and Hudson River Railroad Company i ntroduced into 
its service a powerful express locomotive which, at 
the time, was probably the most efficient engine of its 
type i n  the world. We refer to the locomotive known 
as  No. 999 , a typical ei ght-wheeled, Americ.m loco­
motive, which, i n  those days, was distinguished from 
other American locomotives in service by the great 
size of its drivers, which were 7 feet in diameter, its 
large heating surface of 1,900 square feet,  and a boiler 
pressure of 190 pound s to the square inch. This engine 
and its somewhat modified successors have been doing 
excellent work in hauling the Empire State Express 
and the fastest, long-di stance trains of thi s  railroad. 

The rapid increase in the weight of trains, coupled 
with the utter impossibUty of reducing the speed 

and project laterally beyond 
them, and there i s  no severe limit placed upon the 
length of the firebox, as there would were it carried 
between the driving axles. In the New York Central 
engine the firebox has an internal width of 6 feet 3% 
inches, and a length of 8 feet, with a grate area of 
50.3 square feet and a total heating surface of 1 8 0  
square feet. T h e  outside diameter of the boiler a t  the 
first ring is 6 feet, and it  contains 396 2-inch tubes, 
which are 16  feet in length over the tube-sheets. The 
heating surface of the tubes reaches the enormous 
total of 3 ,298  square feet, and adding to this the heat­
ing surface of the firebox, and 27 square feet as the 
I,eating surface of the water-tubes, we have a total 
heating surface for the whole boiler of 3 ,505  square 
feet. This is by far the largest amount of heating sur· 
face ever given to a passenger locomotive, and it is 
only exceeded by the largest freight locomotives in 
the world, the Pittsburg, Bessemer and Lake Erie con­
solidations having 3 , 805 square feet. 

H certainly looks as though the designer' s expecta­
tion that the boiler will supply 200 pounds of steam in 
any quantities that the cylinders may call for will be 
easily realized. 

As the cylinders are 2 1  inches in diameter by 26 
inches stroke, i t  will be understood that when they 
are working up to full power an unusual amount of ad­
hesion will be requi red, and to meet thi s emergency 
the engine is fitted with what i s  known as an adjusta-

cyliuders, 21 inches by 26 inches. Drivers, 79 inches diameter. Weight or Engine, 176,000 pouuds. Total Heating Surface, 3,505 square feet. Stealu Pressure, 200 pounds. Traclive 
Effort, 25,350 pounds. 

THE MOST POWERFUL EXPRESS LOCOMOTIVE IN THE WORLD, 
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ble equalizer fulcrum. This consists of a pair of levers 
operated by air cylinders, which are so arranged that 
when air is admitted to the cylinders and the levers 
are depressed, the fulcrum is shifted and a part of the 
engine load which ordinarily rests upon the engine 
truck and trailing wheels i s  thrown on to the drivers, 
thereby increasing their adhesion. The normal distri­
bution of the weight of  the engine, which in working 
order i s  176 ,000  pounds, is 95 ,000  pounds on the drivers, 
42 ,600  pounds on the truck, and 38 ,400 pounds on the 
trai lers. On approaching a grade, or i n  starting, or 
when any supreme effort is to be made, the adjustable 
fulcrum i s  shifted and the weight distribution becomes 
104 ,800  pounds on the drivers, 37 ,000  pounds on the 
truck, and 34 ,200  pounds on the trailing wheels. The 
normal traction, reckoned at 85 per cent of the full 
steam pressure is 23 ,725  pounds ; but when the device 
just described i s  thrown into action the tractive ef­
fort is raised to 2 5 , 3 5 0  pounds.  The valves are of the 
pi ston type, 12 inches in diameter with inside ad­
mission ; the engines are of the simple type and the 
drivers are 79 inches in diameter. The tender has 
a tank capacity of 50,000 gallons of water and a coal 
capacity of 1 0  tons. 

Altogether we must confess to a great liking for this 
beginning-of-the-century locomotive. It i s  strictly in 
line with the trend of developments i n  American loco­
motive designing, and as far as its  contour and general 
appearance is concerned it i s  exceedingly handsome and 
impressive. The only criticism which we could make 
on thi s score is that the smokestack, though prob­
ably quite sufficient for its legitimate purpose, looks 
dwarfed and insignificant in compari son with the vast 
bUlk of the engine. Our thanks are due to the Schenec­
tady Locomotive Works for the photograph from which 
our engraving i s  made. 

. . .  , .  
THE PITCH LAKE AND THE ASPHALT INDUSTRY OF 

TRINIDAD. 
The i sland of Trinidan., which i s  the largest of the 

Briti sh West Indies, is 30 by 50 miles and lies in 10 
degrees north latitude, 62 degrees 0 minute west longi­
tude, and i s  separated from Venezuela by the Gulf 
of Paria and the narrow channels connecting it  with 
the Caribbean Sea to the north and the broad Atlantic 
to the east, the i sland being apparently broken off from 
the mainland. 

This i sland contain s  numerous asphaltic deposits. 
The largest and most interesting of this section, as  
well  as  of  the world, i s  the one known as the "Pitch 
Lake." This is situated on the gulf coast or  northern 
side of  the western portion of  the i sland, and lies in­
land about one mile. The topography of  thi s portion 
of the i sland i s  irregular and rolling, and in the im­
mediate vicinity of  the Pitch Lake i t  is extremely 
simple, with the ground sloping gradually up from 
the sea to the Pitch Lake, which lies on the brow of a 
hill forming the end of a low ridge extending into 
the interior. 

The lake lies at an elevation of  136 feet above the 
sea and covers an area of  114 acres, nearly circular 
in form, and lies on top of th:s hill i n  a basin-like 
depression that presents most convincing evidence of 
being the broad-mouthed crater of  a volcano. The 
existence of  mud volcanoes in this portion of  the 
i sland and one small one about a mile to the south­
east of the lake lends to the theory that this is the 
crater of an extinct mud volcano into which the asphalt 
has broken and filled it  to the brim, and possibly at 
some prehistori c time has broken over the combing 
of the crater and flowed down toward the sea, filling on 
its way the hollows and pockets in the irregular sur­
face and mixing with the dirt and other impurities on 
its way, forming what i s  known as land asphalt de­
posits. The rim of this crater is from 3 to 6 feet 
higher than the general level of  the lake, the highest 
of the inner slopes of which are covered with a thin 
layer o f  sun-dried or dead pitch that seems to indi­
cate that the entire mass has at some prehistoric 
time subsided. Borings show that the bottom o f  the 
lake i s  funnel shaped, as  it is possible to bore through 
the mass and into the clay at a considerable distance 
in from the rim, but as  the center is approached it 
has been so far impossible to get through it ; a depth 
of 140 feet has been reached with no perceptible change 
in the nature of  the material, and the deposit tapers 
from a thin sheet at the rim to the bottomless center. 

To the west o f  the lake, on the gulf coast, bold 
cliffs of bright red and yellow porcelainite with veins 
of porcelain jasper, strata of loose sandstone saturated 
with asphaltic oil are to be found for a distance of 
4 or 5 miles along the coast. Two oil springs occur 
in this vicinity,  one about 200 feet from j he beach 
and about 4 0  feet above the sea ; the other b ubbles up 
from beneath the gulf  at a similar distance out from 
the shore and spreads out over the surface of the 
water. Attempts were made at one time to separate 
the petroleum from the product of  the former deposit, 
a company being formed for this purpose, but they 
were unsuccessful and soon gave it  up.  

The surface of the lake i s  not a continuous sheet, 
but i s  traversed by a series of  crevasses or channels, 
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which are connected i nto one system, that are always 
filled with water, and at ti mes during the rainy season 
become 12 or 15 feet deep. These channels divide the 
entire surface into a great number of flat topped, slight­
ly convex areas, many of which are nearly circular, and 
which resemble flattened cones. These areas each 
present a surface of concentric wrinkles, caused by 
the gradual sliding of  the surface from the higher 
center toward the channels of water. The movement 
of these areas from the center outward i s  probably 
caused by a blow-hole or fissure in the underlying 
sandstone being directly under the center through 
which the pitch and gases are slowly i ssuing. Blow­
holes that are much more defined occur in many places 
in the surrounding vicinity at di stances varying from 
a few hundred feet to a mile from the lake. They 

DIGGING AND LOADING ASPHAL T ON THE LAKE . 

are at times active, and small quantities of semi-liquid 
sticky pitch are forced up and build up small cones 
of 6 or 8 feet i n  diameter that spread out on the 
surface and form miniature pitch lakes, the pitch 
soon becoming hard by the evaporation of the vol­
atile oils, leaving a small mass of pitch that is very 
largely mixed with the earth that it has gathered in 
its passage in what appears to be a small tube lead­
ing down to a larger deposit below, the surface of the 
ground being in most instances higher than the level 
of the surface of the lake. 

The largest and most active of these cones i s  at 
the center of the crater, where semi-liquid pitch and 
gases are constantly bubbling up. This appears to be 
the main source of inflow and builds up a convex area 
of considerably larger proportions than its  neighbors 
and i s  the highest portion of the entire surface, and i s  
soft enough a t  the center s o  that a man will slowly sink 

DIGGING LAND ASPHAL T .  

into it a n d  would probably, in time, be engulfed. The 
gases that are emitted are sulphureted hydrogen, and 
give off a vile sulphurous odor and are inflammable, 
the bubbles burning with a slight explosion as  a lighted 
match i s  held to them. 

The water filling the channels i s  clear rain water, 
and nearly always holds in solution consi derable 
sulphur absorbed from the pitch ; in places this be­
comes of a decided acid reaction and will turn litmus 
paper. These mineral properties lead the native ne­
groes to believe that it  possesses medical virtu8s, and 
they come from some distance to bathe themselves in 
th i s  veritable " Siloam." 

Notwithstanding the mineral nature and the ex· 
ceedingly high temperature of this water, which at 
times during the middle of the day is 140 degrees F., 
a peculiar kind of fish thrives here and grows to 8 
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and 1 0  i nches i n  length. This water i s  also used for 
laundry purposes, and during the dry season the na­
tives come from long distances, bringing their soiled 
clothing in bundles on their heads to wash in these 
pools of clear warm water. 

The pitch is excavated for shipment by digging it 
up with a pick-ax, into pieces weighing 2 0  or 3 0  
pounds, i n  patches of about 3 0  o r  4 0  feet square, t o  
a depth of 3 or 4 feet. As soon as work ceases o n  one 
of  these excavations it  begins to obliterate itself and 
come back to  the original level. There is a slight clos· 
ing i n  of  the sides and a general rising up of the bot· 
tom, caused by the surrounding pressure and a sli ghtly 
softer mass underneath the crust· like surface, and four 
or five hours of midday sun will bring it  back to prac­
tically the same level, and as many days will ob­
literate all trace of it. There i s  no evidence of a 
higher temperature or of internal heat, and the plas­
ticity i s  probably due to the oily matter it  contains. The 
excav ations and the movement caused by the inflow 
of pitch and gases cause the entire mass to be con­
stantly moving in an i rregular manner, and a line of 
stakes set across the lake with a surveyor's  transit 
will in a few days be 8 )r 1 0  feet out of line. 

Numerous patches of vegetation, consisting in some 
cases of  trees 5 or 6 inches in diameter at the butt, 
subsist on soil which has been accumulated in the 
crevasses. These i slands, too, share in this general 
movement. 

Stati stics show that a lowering of 6 inches over the 
entire surface of the lake corresponds to the removal 
of about 100 ,000 tons, which is  the approximate annual 
shipment. 

An American company has a lease of this lake from 
the British government and is engaged in shipping 
the pitch to all parts of the worl d, to be used princi­
pally for paving purposes. Previous to 1 8 9 4  i t  was 
dug out and loaded into carts and hauled to the beach, 
and from there lightered out to the ships lying at 
anchor in an open road stead, but during that year a 
pie.r 1 ,700  feet long was built out i nto the gulf and an 
extensive loading plant was installed . The accompany­
ing illustrations will help to give the reader some idea 
of this plant, which consists of a surface tramway 
running from a terminal power station, on the hard 
ground bordering the lake, run by an endless wire 
rope forming a loop around the center of the lake 4,000 
feet long.  Trains of  three flat cars,  carrying two 
iron tubs holding 1 ,000  pounds of  pitch each and con­
trolled by a gripman on each train, traverse this loop, 
stopping at the excavations to be loaded. At the 
terminal station these loaded tubs are exchanged for 
empty ones on a hydraulic lift that transfers them 
to an aerial tramway, which i s  also driven by an end­
less wire rope, and carried on steel towers down over 
the hill and out to the extreme end of  the pier, where 
it is dumped direct into the hold of the ships laying 
alongside, the empty tubs returning on the other side 
of the loop. The surface tramway to the lake and 
the aerial tramway to the pier are coupled up to the 
same engine and the loaded tubs going down the aerial 
tramway by gravity help to run the entire system and 
a small engine developing about 20 horse power runs 
the entire plant. Each tub is weighed ( and checked 
by a customs officer for the purpose of fixing the ex­
port duty collected by the government ) on a scale 
block in the overhead track in the terminal station be­
fore being gripped to the hauling wire. About 1 7 5  
tubs p a s s  over this scale p e r  hour, making about 8 0  
tons p e r  hour, or 800  tons p e r  day, a n d  employing a 
working force of 1 5 0  men. This plant was a revelation 
to the people of  the i sland, and was a source of great 
surprise to them that i t  was a success, as they looked 
upon it  as a wild scheme and predicted dire failure. 

The labor employed is entirely of native negroes, 
who are not all that could be wished for. These 
people are ordinarily very contented and happy, with 
no thought of the morrow, and unless they are hungry 
they will laugh at a threat to discharge them. They 
require very little clothing, any temporary shelter 
will answer for a sleeping place, and they can sub­
sist on sugar cane and fruit that grows in abundance 
about the i sland. They are very independent and ex­
tremely lazy, and clever only in di shonesty. 

The management consists of  five Amerkans. The 
dwellings of the manager and his stat! and the of­
fice are built on the pier at a di stance of 1 ,000 feet 
from the shore. The prevalence of malarial fevers 
in this portion of the i sland makes i t  impossible for 
a person accustomed to the northern latitudes to live 
on shore at night time without becoming impregnated 
with thi s dread disease that is omnipresent in tropical 
countries. 

A coasting steamer that runs about the i sland calls 
at the pier three times a week, bringing local mails 
and supplies from Port of Spain,  the principal city of 
the i sland. and at intervals of two weeks the steamers 
from New York and London visit the i sland, bringing 
mails from the outside world. 

• • I • 
The site of the ancient .  Cyrene i s  being excavated 

by a Danish arch:eological expedition. 
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Science Notes. 

When once a milk bottle has been injured, be it i n  
ever so slight a degree, says T h e  N e w  York Medical 
Journal, its future injury i s  likely to be speedy. Pur­
veyors of bottled milk should be warned that every 
bottle with a chipped mouth should be di scarded .  

T h e  Department of State h a s  received a note from 
�he legation of Sweden and Norway, dated Washington, 
b�ebruary 2 ,  1901 ,  stati ng that the managers of the 
Nobel Fund, of Stockholm, have been authorized to cor­
respond directly with interested parties abroad without 
using the channel of  the Ministry of Foreign Affairs at 
Stockholm. 

At a recent meeting of the Academy of Medicine, Dr. 
Jarre announced the di scovery of a remedy for the foot 
,llld mouth disease, which is so fatal to sheep. He says 
h e  has successfully used the remedy in 1 ,500  cases in 
two years.  I t  consists of  a concentrated solution of 
chromic acid at 3 3  per cent chemically pure. This i s  
employed as  a caustic t o  the sore. The cure i'3 rapi d 
and certain. Dr. Jarre says that M. Dupuy, Mini ster 
of Agriculture, has promised to give the remedy official 
tests. 

Armour & Co. closed, on riiarch 4 ,  the largest con­
tract for supplies for a polar expedition ever taken by 
an Arctic explorer. The contract was awarded by Eve­
lyn B.  Baldwin, who will head the expedition to the 
North Pole which will start about June 1 ,  and will con­
sist of 200 tons-ten carloads-of specially prepared 
food-stuffs, which it  is expected will last Baldwin and 
his pa rty twenty-seven months. The value of the sup­
plies i s  between $ 5 0 ,000 and $ 6 0,000 .  The supplies are 
to be delivered in New York by April 1 ,  and will be 
shipped thence to Dundee, Scotland ; Tromsoe, Norway, 
anJ Sandi fiord, Norway. 

Consul Hughes, of Coburg, says that Prof. Pictet, of 
Geneva, i s  reported to have devised a plan by which 
oxygen can be produced on a commercial scale and at 
a cost that will greatly increase its use. By this method 
air i s  admitted into a condenser, the condenser being 
cooled by liquid air. The low temperature causes the 
oxygen to separate by gravity from the nitrogen of the 
air.  I t  i s  then drawn off from the bottom of the con­
der. ser, and the nitrogen from the top, while any car­
bonic acid present, made liquid by the low temperature, 
is  drawn into tubes. As a 500 horse power engine will 
make 500,000 feet of  oxygen a day, it  seems that the 
process i s  not expensive. 

Prof. J.  B. Steere, who i s  well known to readers of the 
SClEXTIFIC A:lIERICAX by reason of his  valuable papers 
on the Philippines published in this paper during the 
late war, has been sent to the Amazon to make a col­
lection of the fauna of that region. Each specimen 
will be prepared on the spot instead of preserved in 
alcohol as  heretofore, and will be shipped in time to 
be exhibited at the Pan-American Exposition. Prof. 
S teere, who, by the bye, i s  a celebrated ichthyologist ,  
experienced great difficulty in securing passage. Ee 
engaged transportation in one vessel, but on arrival 
in New York he found that the vessel had no license 
to carry passengers. He signed articles at once and 
shipped as purser. The energy of American scientific 
men is to be commended. 

The London Standard has been advocating the manu­
facture of beer from beet roots. A large farmer in the 
southwest of England has been carrying out experi­
ments for several years for the distilling of brandy 
from this  product, but the results were not encourag­
ing. Other experimenters, however, have been more 
successful in their efforts, and i t  appears extensive 
preparations are being made to give the suggestion 
a thorough practicable trial. The beet abounds in the 
sugar juice, but it is stated that the cost of separating 
it from the gums, aci d s, and salts i s  somewhat ex­
pensive and would result in a higher price being 
eharged for the beer. On the other hand, the principal 
recommendation in its favor is that its utilization 
would di spense with the employment of those danger­
om: substances conducive to arsenical poi soning. 

A project is  on foot for the retention for a number 
of years of twelve out of the sixteen buildings on the 
Street of Nations, of the Paris Exposition. With the 
exception of those representing I taly, Spain, Turkey 
and Servia, the buildings were found to be sound. It 
i s  proposed to establish a Museum of Comparative Edu­
cation in the United States Building, and in the Aus­
trian Building an exhibition of the international exhi­
bitions between 1 7 9 8  and 1900 ; the Hungarian Building 
will be assigned to the hi story of civilization ; the 
Belgian Building will probably be used as  a Museum 
of National Art ; the Norwegian pavilion will contain 
objects relating to navigation and marine exploration ; 
the German Building will be devoted to learned socie­
ties ; the Swedish Building will be converted into a 
Museum of Manual I n struction, and the building of  
Greece, if  it can be retained, will be used to show the 
recent di scoveries in classical architecture. The build­
ing of Finland will be devoted to geography, and of 
Monaco to oceanography. The building occupied by 
Great B ritain will be reserved for sanitary science and 
bacteriology. 

J t itu tific  �Uttricau� 
Engineering Notes. 

A speed test was recently made with a wood pulley 
4 6 %  inches in diameter, 1 6  inches face and bored for 
a 4-inch shaft. A total rim speed of 28,889 feet was at­
tained, the pulley showing no signs of giving out at 
this high speed. 

Men who are enlisted for service in the navy are not 
to be assigned to service in submarine boats without 
their consent, and the Bureau of Navi gation will rec­
ommend that special service enli stments for these 
vessels be authorized. 

In the Washington navy yard there are scales with 
a capacity of 150 tons, but it has been found that they 
will weigh much more than this, and two 13-inch guns 
have been weighed with accuracy. The platform of 
the machine i s  48  feet long and 1 2  feet wide. 

The Pennsylvania Railroad will spend about $2 ,5 00, -
000  for new locomotives during the current year,  and 
the Baltimore & Ohio will spend $1,300,000 for tIte 
same purpose. The Pennsylvania has authorized the 
construction of 204 new engines, and all but about 
5 0  will be built in  the railroad's  own shops. 

French engineers are again considering the ad­
visab"ility of bringing an adequate water supply from 
Lake Geneva. The supply i s  practi cally inexhaustible 
and the water i s  extremely pure. It  i s  thought that 
the total cost of the undertaking would be $200 ,000 ,000 ,  
including $ 25 ,000 ,000 which the Swiss government 
would require. 

Manufacturers of projectiles and armor plate are 
experiencing exceptionally busy times in England. The 
war in South Africa has had the effect of depleting the 
military department of their heavy stocks of war 
stores, and consequently it will take a long time to 
fully replenish them. It  has also been decided to 
reorganize the artillery section of the British army, 
and to equip it with the latest and most powerful type 
of  guns. Several orders for thi s new armament have 
been already placed and the manufacturers are work­
ing at full pressure in order to deliver the contracts 
within the specified time. 

An interesting si ght at the yards of Denny Bros., 
shipbuilders, i s  a flying machine, which the Dennys 
are confident will be very successful, says the New 
York Sun. It  looks much like Zeppelin 's  airship, and 
was designed by a Spanish youth mainly as an engine 
of war. It i s  intended to rise to a great hei ght and drop 
explosives. The Dennys are also building the first tur­
bine passenger ship, which was designed by Parsons, of 
Glasgow, for a syndicate of shipowners. The boat will 
ply between Greenock and local pleasure resorts. She 
will have a speed of 27 knots an hour. 

Some two years ago a Mr. Henry W. Wing, of Boston, 
Mass" devised a new spinning machine, which he took 
with him to Bradford, the center of the spinning in­
dustry of Great Britain, There, aided by local en­
gineers and experts, he improved his appliance which 
is now in active operation, I t  i s  capable of s]Jinning 
a variety of materials, such as asbestos and peat moss, 
as easily and as  readily as  wool, and when completed 
it is difficult to determine the original nature of the 
fabric. The apparatus will be specially useful for the 
spinning of flax waste, which hitherto has been con­
sidered almost a waste product, and as such has been 
sold for paper-making, By this means, however, it 
will be spun into a more profitable commercial article, 

An interesting statistical return has recently been 
compiled showing the remarkable growth of railways 
in Great Britain from 1 8 7 2  to 1899 .  I n  the former 
year 15 ,814  miles  of railways were in operation, while 
in 1899  the mileage had increased to 21 ,700 .  The gross 
receipts derived from all the railways in 1899 exceed 
those of 1 8 7 2  by over $ 242 ,157 ,675 .  On the other hand, 
working expenses have increased to the extent of $ 1 69, -
065 ,235 .  The third-class passenger traffic i s  the princi­
pal source of revenue, the number of first and second­
class passengers for the year 1899 showing a decrease 
of 3 ,469 ,856  and 3 ,972 ,491 ,  respectively, in comparison 
with the returns for 1872 ,  The average dividend earned 
by the railways in 1 8 7 2  was 4 .74  per cent, and it has 
now decreased to 3.61 per cent f�r 1 8 9 9 .  

T h e  British Naval Department have just placed 
orders for the construction of two first-class battle­
ships of the " Majestic" class to be named respectively 
"Queen" and "Prince of Wales ; "  six armored cruisers, 
two second-class cruisers of  the "Minerva" type, and 
two sloops, The two first-class battleships are to be 
built i n  the government dockyards at Devonport and 
Chatham, They will each be of 15 ,000  tons, and a 
speed of about nineteen knots per hour. The cruisers, 
two of which will be undertaken by the government, 
three i n  private firms on the Clyde, and the sixth at 
Newcastle on Tyne, will measure 440 feet i n  length, 
beam 66 feet, draught 24 feet 6 inches, displacement 
9 ,800  tons, en gines 22 ,000 indicated horse power, and 
speed 2 3  knots. The �econd-class cruisers will have a 
speed of 20 knots ( which, by the way, has been con­
sidered insufficient for this type of craft by naval ex­
perts ) , and will, together with the sloops, be built in 
the royal yards. 

AutolDobile Ne"'tII. 
The attention of all United States Inspectors of steam 

vessels has been called by the Treasury Department to 
the recent act of Congress, by which automobiles using 
gasoline may be transported on ferryboats or other 
steam vessels. The amendment to the Revi sed Statutes, 
passed by Congress shortly before the adjournment, 
provided that nothing in the statutes should forbid the 
transportation of these vehicles, provided the flame 
used in connection with the motive power be extin­
guished while the vehicles are on the vessel. I t  was 
provided, however, that the owner or master of a ves­
sel may legally refuse to transport vehicles containing 
tanks of gasoline or other explosive liquid, if  he i s  dis­
posed to do so. 

The question of automobiles for army use has not 
received the same attention in England as it has among 
other nations of Europe, especially France, Germany, 
and Italy ; it is ,  however, being considered favorably 
by the authorities. It  appears that a member of the 
Automobile Club of England proposed to the War Office 
to organi ze a volunteer corps of automobiles for the 
present campaign. He received the following reply : 
"The Secretary considers that the time has not yet 
come for organizing a special corps, although i t  is dis­
posed, in case of urgence, to call upon the good-will 
of the authors of the proposition, He would be glad 
to have them furnish all the information relative to the 
number of machines to be disposed of and the services 
which they can render, indicating the speed, the maxi­
mum load, the weight, and the consumption of each 
machine," 

The Geographical Congress of Italy, which will be 
held at Milan, from the 1 1th to the 14th of April, has 
authorized the Touring Club of Italy to organize a 
special exposition of the methods of locomotion used 
for long voyages during the nineteenth century. The 
Touring Club has received the idea with enthusiasm, 
and i t  will endeavor to make this exposition as com­
plete and as interesting as possible. In the collection 
will be found a series of maps of different periods, 
guides, notices relating to the various means of trans­
port, railroads, tramways, boats, cycling and automo­
bile, as well as the subject of aerial navigation. The 
exposition i s  in charge of  M. Bertarelli,  one of the most 
efficient members of the club. At Milan a series of 
electri c automobiles have been recently put in service 
as  cabs, and i t  i s  thought that the system, after it i s  
well started, will prove quite successfu l .  

• The programme for the Tour of I taly, which will  
take place next May, has been definitely fixed by the 
organization committee, The Tour i s  divided into two 
categories ; the first includes the whole of the route 
laid out, or about 1 ,000  miles, and the second includes 
Florence-Rome-Milan, 660 miles or Naples Rome­
Milan, 640 miles. The engagements close on the 15th 
of April ; for the first category the sum fixed i s  $ 1 5 ,  
a n d  f o r  t h e  second $10 .  Each of t h e  competitors en­
tered for the Tour is to receive a handsome badge, 
and a special art prize will be offered for each 
vehicle. An employe specially charged with the bag· 
gage i s  to follow the tour by railroad, and the con· 
ductors are to be furnished with coupons for lodging 
and nourishment at reduced rates, The itinerary is 
given as follows : 1 st day. Turin, Asti , Novi, Genoa, 
106 miles. 2d day. Genoa, Chiavari, Spezia, 6 5  miles. 
3d day. Spezia, Pisa, Florence, 9 9  miles. 4th day. Floi'­
ence, Sienna, 100 miles. 5th day. Sienna, Grosseto, 
Civita Vecchia, 125 miles. 6th day, Civita Vecchia, 
Rome, 4 2  miles. The seventh day will be spent at 
Rome. 8th day, Rome, Civita Castellana, Terni, 6 0  
miles. 9 t h  day. Terni , Perugia, 5 4  miles. 10th day. 
Perugia, Seheggia, Pesaro, Rimini, 112 miles.  11th day. 
Rimini, Imola, Bologna, 67 miles. 1 2th day. Bologna, 
Ferrara, Padua, 7 4  miles, with promenade to Venice, 
13th day. Padua, Verona, Brescia, 89  miles. H th day. 
Brescia, Lodi, Milan , 60 miles. 

A circular has just been i ssued by Prof. E. C. Picker· 
ing, di rector of the Harvard Observatory, which sup­
plies further information concerning the first observa­
tions of Nova Persei at that institution, and inci­
dentally corrects certain false interpretations that have 
been put on the bulletin of February 2 2 .  The latter, 
after announcing that the new star was then of the 
first magnitude, added : "A photograph of this region 
taken on February 19 showed that it was fainter than 
the magnitude 1 0 , 5 .  Thi s result was confirmed by 
photographs taken on February 2,  6 , 8 ,  and 18 ,"  

The inference has been drawn from this phrase­
ology FW.�t, although not so bright as a star of mag­
nitude 

'i'
0 .5 ,  the Nova was, nevertheless, visible on all 

of the dates specified, but that it  increased suddenly in 
brilliancy between February 1 9  and 2 2 .  B u t  the 
circular just published makes it  clear that the star 
was not found on any of the plates prior to Dr.  Ander· 
son ' s  di scovery, although other stars as  faint as the 
eleventh magnitude were there, Its history begins 
with February 21, therefore. 
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THIRD RAIL IN THE BALTIMORE BELT LINE 

TUNNE L ,  
A few years ago the Baltimore & Ohio Railroad Com­

pany spent about $7 ,000,000 i n  constructing a railroad 
through the city of B altimore and its suburbs i n  order 
to save about half an hour in time and to secure an 
all-rail route from the metropolis to the capital of 
the country, Before the Belt Line was built passenger 
and freight trains were carried across the harbor on 
a huge car ferry named after the founder of the 
Baltimore & Ohio system, "John W. Garrett." The 
Belt Railroad cost nearly $1 ,000,000 a mile to build 
and equip, owing to the large amount of tunnel con-

CURRENT-TAKING SHOE, 

struction and other difficulties of the work, a l so to 
the fact that it was to be operated by both steam 
and electric service. It was the first railroad of any 
importance i n  the world to utilize large electric loco­
motives for hauling freight and passenger trains.  

The use of electricity was decided upon for the 
reason that the Belt Line contain s  several heavy 
grades and has some of the sharpest curves of any 
railroad in the United States. To furnish the cur­
rent, a power house was built from which the elec­
tricity was transmitted by cables to an overhead con­
duit system, consi sting of a metal trough hanging 
from iron bars, which were in turn supported by metal 
archways located from 200 to 300 feet apart. A "shoe" 
made of cast iron slid through the trough, passing the 
current to the motors by means of an adjustable metal 
bar, which connected the shoe with the top of the 
electric locomotive. In the tunnels the conduit was 
supported from the roof without the necessity of the 
archways, but it was found that a large quantity 
of the current passed to outside conductors in spite 
of the insulated protection, and this leakage necessi­
tated the generation of much more electric power than 
has been actually needed to work the motors. The 
overhead system has also required a considerable out­
lay yearly for repairs, and for some time past the 
Baltimore & Ohio management has been considering 
the adoption of some other mode of electric trans­
mission, especially as  it  wishes to use electric traction 
on about 7 0  miles of  what is known as the mountain 
division in Maryland and West Virginia, where or­
dinary freight trains require two and three of the 
largest steam locomotives to carry them over the 

J c irutific �mtticau. 
grades. For the last six months the work of equip­
ping the Belt Line with what is  known as the thi rd 
rail, also the sectional third-rail system, has been in 
progress. In the tunnels and in the vicinity of the 
railway stations the sectional system is used for a 
di stance of 3 %  miles, the third rail covering the bal­
ance of the Belt Line. Its installation i s  similar to 
the system on the New York, New Haven & Hartford 
Railroad between Boston and Nantasket Beach, but 
more current i s  required on the Belt Line. I t  i s  con­
veyed through an extra or feed rail laid about 18 
inches outside of the regular track. This weighs be­
tween 70 and 80 pounds to the yard and is  bonded 

by insulated copper cables 
fastened into the ends of each 
rail. The current from the 
power house i s  also carried to 
the end of the feed rail by 
cables whi ch are buried in the 
ground. The electrical loco­
motive takes its power by 
means of a shoe which slides 
along the top of the rail. 
Each locomotive has four 
shoes, fastened, one outsi de 
the lower part of each driving 
wheel, and connected with the 
locomotive frame by spring 
attachment that adjusts it­
self to any deviation in the 
track, so that the shoe i s  au­
tomati callY held upon the rail. 
The sli ding shoe i s  utilized 
on both the third rail and 
sectional portions. Only the 
portion of the sectional third 
rail, however, is charged with 

electricity that is covered with the locomotive .  It  
receives its name from being divided into sec­
tions controlled by electric switches, which are auto­
matically operated by the movement of the locomo­
tive. 

The switches are practically of the solenoid type 
with two windings, one a fine winding, taking a cur­
rent of about 550 volts from the generator on the elec­
tric locomotive, through the controller, the contact 
shoes and the thi rd rail. This current raises a plunger, 
which closes the switch and feeds the power house cur­
rent of 700 volts to the third rail .  The moment the 
weaker generator current passes through the fine wind­
ing and closes the switch, current from the power 
house passes through the heavy winding of the magnet 
and keeps the switch closed until the contact shoes 
o f  the electric locomotive have passed to the next 
section. The circuits around the magnet being broken, 
the switch opens by gravity. The contacts last to 
operate are of carbon, and the spark, if any, is between 
these contacts, thus preserving the metallic contacts 
from injury. At the instant the contact shoe at the 
forward end of the locomotive comes in contact with 
the forward section of the thi rd-rai l conductor, the 
switch controlling the feeder for that section closes, 
and the switch for the rear section opens. 

Each of the magnetic switches i s  provided with a 
single pole double throw knife switch in series with 
the fine winding of the magnet. This is used by the 
i nspector to test the magnetic switch and a scertain 
whether it i s  in proper adjustment. Should it be 
necessary to make any adjustment while the section 
controlled by the switch is  in use the current is fed 
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to that section by means o f  a temporary bridge which 
he places in pOSition. 

I n  operating the motors, the motorman turns the 
controller to the first notch, opening the throttle to 
the air engine, which, taking compressed air from the 
storage reservoir of the air-brake system, drives an 
-electri c generator, which gener.ates sufficient current 
to operate the magnetic switch and charge the third 
rail with current from the power house. At the in­
stant the magnetic switch i s  closed the power house 
current passes through it to the third rail, thence 
through the contact shoe and the controller to the 
electric generator which operates the switch, and 

AUTOMATIC MAGNETIC SWITCHE S. 

also to the four 300 horse power motors of the elec­
tric locomotives. I mmediately and automatically the 
generator becomes a motor, operated by current from 
the power house, and drives the air engine as  an air 
compressor, recharging the compressed air reservoir 
from which the ai r engine originally obtained its 
power. 

At no time i s  it possible during the operation of this 
system to have a charged conductor or third rail ex­
cept when the motorman has turned the controller, 
and then only one section is charged, i. e . ,  the section 
on which the electric locomotive i s  operating. 

The locomotives in use on the Belt Line have hauled 
by the overhead system two loaded f reight trains 
with their engines, representing about 2,500 tons of 
wei ght, unaided by the steam locomotives. This will 
give an i dea of thei r transmission power. The same 
amount o f  current requi red for thi s pull has been 
transmitted by means of the sectional and third rails 
to the locomotives during the present tests without 
difficulty.  The archways and conduits of the over­
head system remain and the locomotives can take 
current as  desired, either from the top or bottom. 
The accompanying photographs show the overhead con­
nection, but the motive power is coming entirely 
from the shoe which can be seen connected to the 
third rail. The upper construction is to be removed 
i n  the near future. 

The tests which have been made include the oper­
ation of the locomotives at slow, half and full speed 
with and without loads. They have been switched 
from one track to another, started and stopped on 
grade and placed in service to haul a train of twenty-

ELECTRIC LOCOMOTIVE TAKING CURRENT FROM THE THIRD RAIL. THIRD RAIL SYSTEM IN MOUNT ROYAL STATION. 
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two 45-ton coal cars loaded during a heavy snow storm, 
the shoes taking current from the rail when covered 
with snow and ice to the depth of several inches_ In 
adapting the motors for service with the systems, the 
mechani sm was practically unchanged, a few altera­
tions being made to the air compressors and the con­
tact shoes connected as shown in the illustrations_ 

Both the sectional and third-rail installations were 
completed under the supervision of Mr_ John McLeod 
Murphy, inventor of the sectional method and chief 
engineer of the Murphy Safety Third Rail Com­
pany. 

. . . . .  - - -------
SOLAR MOTORS.  

B Y  CHARLES F. HOLDER 
For many years the attenti on of inventors has 

been directed to the question of utilizing the di­
rect rays of the sun as a substitute for coal, wood, 
or other fuel ; large burning glasses or reflectors 
being the general form of the various machines. 
E specially in France have these been seen. A so­
called "burning mirror," made by a Frenchman 
nflmed Villette, was four feet in diameter, and 
produced so intense a heat that, according to the 
report, it melted cast i ron in sixteen seconds.  Th" 
heat resulti ng from the sun ' s  rays is remarkable.  
An Englishman, one Parker, years ago built a lens 
about three feet in diameter, which melted a cube 
of cast iron in three seconds,  and granite was 
fused in one minute. This result was produced 
from a concentrating surface of seven square feet ; 
which suggests that if the reflector could be made 
so that the field of concentration would be a square 
mile the iron would melt in less than a millionth 
of a second, suggesting the possibilities in  thi s 
di rection with enormous reflectors, or groups of 
small ones. 

It was for a long time difficult to build a con· 
cave mirror of very large size, but this was finally 
overcome by having the surface of the concave 
mirror covered with small pieces of glass, or mirrors, 
each of which is  so placed that the light or reflection 
from each side i s  thrown upon the same spot, the sum 
total, or the amount of heat centralized, being equiv­
alent to the amount reflected by each glass, multiplied 
by the number of mirrors. In Europe the early solar 
glasses were generally of two kind s ;  that is,  the heat 
was concentrated in two ways-by reflection from 
polished concave mirrors and by refraction through 
a convex lens. The earliest use, centuries ago, of 
such a contrivance was theoretically to dazzle or blind 
an enemy, metal disks being employed ; but nearly all 
such devices failed to be of any practical value and 
fell into the category of "curiosities ."  The story of 
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Archimedes will be remembered in thi s connection. 
Twenty years before Christ it  is  alleged he set fire 
to the enemy's  ships by using an enormous sun glass. 
Sir  William Herschel experimented with the sun's  
heat in Africa ; and Captain Ericsson has made a num­
ber of studies in thi s direction and exhibited a solar 
motor i n  New York in 1884 .  

In Western America within the past  twenty years 
i t  has been found that there are regions where it is 
especially desi rable to obtain a mot'br which can be 

BOILER AND CONNECTIONS. 

run practically without fuel. Such a region i s  the 
Cali fornian desert, where vast mining i nterests have 
sprung up, and in arid sections where irrigation i s  
necessary, a n d  even in the richest portions of fertile 
California in connection with the question of i rriga­
tion. On the desert the sun shines almost continuously, 
and in Southern California the percentage of sunshine 
to cloud i s  remarkable. These conditions have called 
attention to the possibility of a practical sun motor, 
and it is interesting to note that in South Pasadena, 
California, such a machine has been set up and is  suc­
cessfully accomplishing the work for which i t  was 
made-an automati c: engine running by the heat of 
the sun. Thi s machine i s  exhibited at the Ostrich 

Farm, and has attracted the attenti on of a vast num­
ber of people, especially as Southern California is now 
thronged wtih tourists. In appearance the motor re­
sembles a huge disk of glass, and at a di stance might 
well be taken for a windmill of some kind ; but the 
d i sk is a reflector thirty-three feet six inches in di­
ameter on top, and fifteen feet on the bottom. The 
inner surface i s  made up of seventeen hundred and 
eighty-eight small mirrors, all arranged so that they 
concentrate the sun upon the central or focal point. 

Here, as shown in the accompanying illustra­
tions, i s  suspended the boiler, which i s  thirteen 
feet six inches in length, and holds one hundred 
gallons o f  water, leaving eight cubic feet for 
steam. At the time of the writer's visit to the 
farm the motor was the subj ect of no little com­
ment, and the attendant stated, confidentially, that 
some of the questions asked were remarkable. 
One man assumed that i t  had something to do 
with the incubation of the ostri ch eggs ; and 
many asked what made it go, being unable to 
understand or appreciate the idea. The motor 
is attractive in appearance ; built li ghtly, sup· 
ported by seeming delicate shafts, though in 
reality strong enough to resi st a wind pressure 
of one hundred miles an hour. The reflector must 
face the sun exactly, and as heavy as it  is ,  weigh­
ing tons, it  can be easily moved. It stands, after 
the fashion of the telescope, upon an equatorial 
mounting, the axis being north and south ; the 
reflector follows the sun, regulated by a clock, 
the work being automatic, as, in  fact, is everything 
about it .  The true focus is  shown by an indicator, 
and in about an hour after it  is adjusted the 
boiler is seen to have attained a white heat and 
the steam gage registers one hundred and fifty 
pounds. The steam i s  carried from the suspended 
boiler to the engine i n  a flexible phosphor-bronze 
tube and returns again from the condenser to 
the boiler in  the form of water, so that the boiler 

is kept automatically full. The engine i s  oiled auto­
matically, and when the disk i s  once turned, facing the 
sun, it  runs all day as independent of an engineer as 
does a windmill.  

The amount of heat concentrated in the boiler by 
the seventeen hundred and odd mirrors cannot be 
realized, as nothing can be seen but a small clOUd or 
escaping steam ; but should a man climb upon the 
disk and cross it  he would literally be burned to a 
crisp in a few seconds. Copper i s  melted in a short 
time here, and a pole of  wood thrust into the magic 
circle flames up like a match. That the motor i s  a 
success is seen by the work it is doing-pumping water 
from a well, illustrating the possibilities of cheap irri-

SIDE VIE W, SHOWING THE FIXED SUPPORTS AND MOUN TING OF 

REFLECTOR. 

FRONT VIEW, SHOWING THE SUN 'S RAYS CONCENTR ATED ON THE BOILER, AND 
GEARING FOR REVOLVING THE REFLECTOR. 

A SOLAR MOTOR AT WORK AT LOS ANGELES, CAL.-15 HORSE POWER, STEAM AT 1 50 POUNDS PRESSURE. 
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gation, and lifting fourteen hundred gallons per minute 
-equal to one hundred and fifty-five miner' s inches. Up 
to the present time the motor has produced results 
equal to about ten horse power, but fifteen i s  claimed 
for it.  

The motor i s  the result of  a number of experiments 
by a band of Boston capitalists. One of the first pro­
ductions was a silver reflector, which cost many thou­
sands of dollars, but was abandoned. The next was 
modeled after the Ericsson machine of 1884 ; but it was 
a fai lure. A third was erected at Longwood, proving 
also a failure. A fourth attempt was made, this time 
in Denver, which was fairly successful, doing one­
half the work of the Pasadena model. Finally the 
latter was produced and found to be a success. A 
duplicate, perhaps improved, will be erected at the 
Pan-American Exhibition. Dwellers in  the East, where 
rain falls every few days throughout the year, cannot 
realize what such a perfected motor means to the 
West, where arid lands await but the flow of water 
to blossom as the rose. In S'llch regions-and they 
represent millions of  square miles-fuel is usually 
very scarce, often being so important a factor that the 
question of it  determines the success or fai lure of  the 
work. This is essentially true of the Californian 
desert and vast regions in Colorado, Utah, and sur­
rounding States and Territories .  Mines and pumping 
plants are often far from railroads, and in sections 
where no fuel i s  in sight, wood and coal being hauled 
from long distances. In such locations the solar motor 
i s  a boon. The skies are comparatively free of clouds, 
and the machine can begin work an hour after sun­
rise, possibly earlier, and continue until half an hour 
before sunset. It  i s  possible that with cheaper meth­
ods of storing electricity sufficient power may be stored 
duri n g  the day to run the engine at night, or during 
the absence of the sun. Inventors are already experi­
;Tl cnting upon methods of increasing the effectiveness 
of the motors, and p robably larger ones, and group s  
o f  them, will be seen in the near future. 

No i nvention of modern times has given such an 
impetus to the development of arid lands as the solar 
motor, and it has been visited by many interested 
in the question. The development of Lower California 
has been seriously impeded by the lack of fuel ; the 
country being dry and barren in localities where rich 
mmes are known to exist. The country i s  cloudless 
for months-in every sense the land for the solar 
motor, as water underlies the surface almost every­
where, and when pumped up and sent out upon the 
soil the region, which was formel'lY a desert, can be 
made fertile and literally to blossom as the rose. 

• • • 
THE FLEMING SAFE TY COLLAR FOR SHAFTS. 

Many of the accidents which occur in machine-shops 
and factories are due to the old-fashioned projecting 
set-screw by which collars are usually held on shafts. 
These set-screws have been condemned by factory in­
spectors, and even prohibited by law, for which reason 
they have often been countersunk, thus weakening the 
collar. Moreover, the collar i s  held in place only by 
bearing of the set-screw on the shaft. I f  the bearing­
point slip,  the collar moves from its place, thereby 
deranging the shafting and causing belts to slide from 
thei r pulleys. 

These difficulties have been very simply and effec­
tively overcome in the Fleming safety-collar, to which 
our attention has been called by Mr. W.  H. Davis, P.  O. 

THE PARTS OF THE FLEMING COLLAR DETACHED. 

Box 305 ,  Montreal, Canada, and in which the set-screw 
i s  entirely abandoned. The Fleming collar comprises 
essentially four pieces - two symmetrical, tapering, 
threaded and flanged semi-cylinders, which embrace 
the shaft, a threaded locking-ring which binds the semi­
cylinders firmly to the shaft, and a toothed gripping­
key, A, received by an opening in one of the semi­
cylinders and forced into engagement with the shaft 
by the locking-rin�. 

The merits of this arrangement are obvious. The set­
screw is  entirely di spen sed with ; the members can be 
taken from the shaft without removing any other part 
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of the machinery ; the collar i s  held to the shaft, not 
at one point alone, but through its entire length and 
internal circumference. 

The fact that the collar can be applied to a shaft 

PARTIAL SECTION OF THE COLLAR. 

without removing any machinery i s  in itself a signifi­
cant feature. In  all collars now used, the machinery 
on the end of the shaft must be taken off before the 
collar can be slipped on. The time, labor, and expense 
thus involved are items which are by no means small. 
Moreover, the cost of manufacture is no more than 
that of any collar now i n  use. 

. . . ..  
AN EFFICIENT SINGLE -PULL CEILING-SWITCH. 

From the electri cian's  standpoint it cannot be I de­
nied that the ceiling-switch has merits which com­
mend it to every consumer of electricity. It can be 
placed exactly where it i s  needed, and it di spenses 
with the wires which ordinarily run down to a suitable 
point on a wall. But these obvi ous merits have been 
more than offset by the mechanical defects which are 
unfortunately too often found in ceiling-switches. The 
two unsightly cords which form a part of most switches 
of  this type cannot be manipulated with that ease 
which should be one of the distingui shing features of 
every electrical appliance. Our attention has been 
drawn to a novel switch made by J.  Jones and Son, of 

THE JONES SINGLE ·PULL CEILING-SWITCH. 

64 Cortlandt Street, Manhattan, New York city, which 
so far improves upon most ceiling-switches that the 
difficulties usually presented have been overcome. 

The improved switch is a single'pull switch. By 
drawing downward on a single chain or cord. the cir­
cuit is  opened or closed. Mechanically considered, the 
switch consists of a bed-plate screwed to the ceiling. 
which bed-plate carries the fixed contact-points and 
the switch-arms or blades. one of which is loosely 
pivoted and the other mounted on a rock-shaft. The 
rock-shaft carries a rock-arm and a crank. both of 
which have partial rotation in opposite di rections. The 
crank i s  connected by a coiled spring with a cross­
piece extending between the two switch-arms. The 
rock-arm is pivotally connected by means of a link 
with a crank-pin on a disk actuated by a spring-d,um, 
to which a pull-chain is attached .  

A p u l l  upon t h e  chain fi r s t  w i n d s  t h e  spring of thb 
drum, then turns the disks and with it the crank­
pin, through one-half a revolution As the .crank-pin 
turns, the link is thrown forward, thereby swinging the 
rock-arm and the crank on the rock-shaft in oppo­
site directions.  As a result of thi s  movement. the end 
of the rock-�rm i s  made to engage an elbow-lever which 
assists in swinging the switch-arm out, and the crank 
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i s  made to extend the spring by which i t  i s  connected 
with the cross-piece uniting the switch-arms. The 
switch-arms partially swung by the elbOW-lever and by 
the strain on the coiled spring, are automatically car­
ried entirely away from the contacts by the action of 
the extended coil-spring. This movement of breaking 
the circuit is effected with the utmost rapidity. When 
the pUll-chain is  released the drum i s  carried back by 
its spring without in any way disturbing the disk or 
the remaining parts. 

I n  order to close the ci rcuit it  i s  necessary merely to 
pull the chain again .  The disk i s  then made to rotate 
through the remaining half of its revolution, thereby 
throwing the rock-arm and crank back to thei r initial 
positions, rocking the shaft, and extending the coiled 
spring. When the crank to which the coiled spring 
i s  secured passes the vertical the switch is automatical­
ly closed by the action of the extended spring. In both 
making and breaking the circuit the switch-arms are 
first partially swung and are then automatically actu­
ated by the coiled spring. 

A careful examination of the device convinces us that 
it is both quick and efficient in its operation. 

• j ,  I .  
A FOLDING BUNK FOR CARS AND SHIPS. 

In emigrant or transport ships  and cars it is often 
necessary to erect a large number of separate bunks, so 
arranged that they may be easily removed.  A bunk 
of thi s type has been devised by John P. Lein, a New 
York inventor. 

On two uprights or supports holders are carried hav­
ing a slot with an upwardly-extended portion. Above 
the holders each of the supports carries hooks. The 

A FOLDABLE AND REMOVABLE BUN K .  

bunk i tself i s  provided with contracted necks, which 
are received by the upwardly-extending slots. Chains 
attached to the outer side of the bunk are hung on 
the hooks to support the bunk. 

In order to fit out a ship it i s  necessary merely to 
erect the uprights, insert the bunk-necks in the slots 
of' the holders, and hook the chains in place. When not 
in use the bunk can be folded simply by turning it 
in: the holders so that the link of each chain nearest 
the outer edge will engage the hook. The entire bunk 
can be readily removed whenever desired . 

. I .  . 
The C U I'j'e n t  SUI'I. l e rn e llt. 

The current SUPPLEUEN'l', No. 1315 ,  has many inter­
esting articles. "The Evolution of the Adobe" is by 
C. F. Holder, and is accompanied by several i llus­
trations. "Cameos" is  by Cyril Davenport, F. S.A. 
"Optics of Trichromatic Photography" i s  continued. 
"Dock Equipment for the Rapid Handling of Coal and 
Ore on the Great American Lakes," by Arthur C. 
Johnston, i s  accompanied by many illustrations.  Sev­
eral articles in this issue are devoted to the COll­
sideration of modern commerce. "Women Astron­
omers" is by J.  E .  Gore. "Progress of Agriculture in 
the United States" i s  by George K. Holmes, and is  a 
valuable article. "Britain's Leaning Towers" de­
scribes two curious examples. The recent Berliner 
patent decision is carefully digested. "Excavations 
at Carthage" describes some important discoveries. 
"Constellation Figures as  Creek Coins" i s  by RolJert 
Brown, Jr. ,  and i s  a curious study in numismatics. 
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RECENTLY PATENTED INVENTIONS. 

Electrical A l'para t ll s . 

means of a t readle a check or s leeve is shifted 
forward to move exterior-finish ing devices into 
close contact with the bottle-neck. The pres­

H .  l!'. sure i s  regu lated by the p ressure on the foot­
:,ll'I E S ,  :)lount Yernon, X .  Y.  The carbon i n  treadle. In o rder to finish the bottle the 
this arc-lamp is engaged by a feed-c lutch, the shafts by which the fin ishing deviees are rap­
ad ion of which i s  controlled by a special idly rotated, one independently of the other.  
mechanism. The lower carbon is inclosed by 

B E LLOWS FOR R O C K I X G  _ C H AI R S .­a globe_ A gas-check plate is provided, to-
CHRI STIAN U. KRIEG, S it . ,  Nash v i l l e ,  Tenn. gether w i t h  means for regu lating the arc and 
Beneath the rocking-chair a pair of bellows i s  aceo lllIDodating the lamp to the v o ltage across 
secured, having an inlet operated by the chair, thc arC', the He means being adjustable to 
and outlet valve-chambers, connected by a l(�ngthen o r  shorten the operatiYe path of the 
tube. A valve i n  this tube controls the pas­feed-c lutch by increasing 01' decreasing the 
sage of a i l'  from one to the other of the out­distance between the feed-c lutch and the gas-
let-chambers. The be l lows has a lower box, check. "'hen the dutch i s  r e leased the upper 

carbon moves down gradna l l y ,  w i t h o u t  Hhock. adapted to reeeive a n '  ice-receptacle, by means 

E L E C TR I C  - A H C  LA�lP. - l'ETER 

of wh it'h the air  can be cooled. The back and The form of gaH-eheck employed Herves to in-
forward motion -of the chair, while being c rease the light of the carbon ; for, the air 
rocked, supplies cooled air.  But this motion enter i n g  the globe through the cheek, passes 
renders bellows of the o rdinary construction successively through several chambers and is 
having stiffened sides useless for the inventor's heated before reaching the interior of the 
purpose. A bellows of pecu liar construction globe.  
has therefore been invented to meet the spedal 

ELEC T R I C  S 'Y I T C H .-I'ETEH H . I" . SPIFlS, requirements of the case. 
:)Iount Vernon, N.  Y. This electric switch for 
arc-lamps and s w i t chboards i s  arranged to 
make and break the c i l'C:uit  positive l y .  By 
llleans of the switch a lamp can be readi l y  
lowered to r e n e w  the electrodes without t h e  
s l ightest danger to the operator aud with-
out throwing other lamps in the series out of 
circuit.  'rhe swi t<:h comprises a receIVIng 
socket, a contact p lunger for engagement with 
the socket, a series eireuit, a local o r  loop 
c i rcuit,  and a cut-in deviee so arranged that 
when the p l unger and socket move out of en­
gagelnent, and the local  cireuit i s  b l'oken, then 
the cut-in device maintains the serieR circuit  
unbroken 01' c l osed. �rhe circuits have flexible 
and compress i b l e  contacts, each c omposed of 
a number of interlocked helices.  

E ngi ne eri ng 1 1D 1}rO Vernents. 

LUB R ICATOR - ('H.'ULES S LATER, Port­
la nd, J\Ie .  �Ir .  S later's lubricator is desigued 
to keep the lubrieant used for steam-('hest 
valves, pistons, and til l:'  l i ke,  i n  a warm o r  flow­
ing condition, to insure a thorongh lubrica­
tion of the parts at all  timE'S.  'rhe lubricator 
consists of an o i l -cup su rrounded by a jacket.  
B e h veen the ('up and j acket i s  a hot-ai r  space. 
A stpall-pipe extends through the jaeket.  At 
the upper portion of the steam-pipe i s  a pres· 
Sll l'P-operated valve.  'rhe steam-pipe COlumn· 
nieates with a condenser,  from whieh a pipe 
INuis into the o i l -cup. The o i l  passes from 
the cup to the steam-pipe th rough a tube' .  
r l  he s t e a m  condensed in the condensing-cylin­
d('r flow" into the lower portion of the oil­
('up, thus displacing a c'prtain quantity of o i l .  
'l'his displaced o i l  passes to t h e  p a r t s  t o  b e  
lubricated. 

ROTARY E X G I X E ,-('.'RL C .  J E X S E " ,  1 5  
IIaregade, Copenhagen. DenIuark. rrhe pres­
ent invention refers to improvements i n  ro­
tary engines. by nwans of which the period 
o f  admission o r  cut-off and the period o f  ex­
pansion can be easily regulated and the direc­
tion o f  the motion readily revPl'sed. These 
resu lts are obtainf'd hy means of a main s l ide­
valvC', arranged adjllstably on the rotary shaft, 
i n  eOITlhination with an expansion s l i(h� -valve 
p l aced between the main s l ide-valve and the 
shaft, and with steam-llassages extending­
th rough the rotary shaft itself.  

Mechanical Device ... 

B i scellaneo u s  Invent i o llN. 

H I 'l' C H I X G  I m n C K-NoAIl L .  D A LL,11W ,  

Whee l i ng, W .  Ya. The h i tch ing devke eom-
prises. essentia l l y ,  a pair of tongs,  which arc 
closed by drawing the handles together. These 
handles are connected by a ('hain with the 
h O I'se ' s  b r i d l e .  lI e n c e ,  t h e  d p v i e e  ean be ap­
p l ied to any suitable p rojection in o rder to 
hold the horse ; for. a p u l l  upon the haudles 
merely forces the tongs furtllPr into the obj e c t  
gripped. A coiled spr ing h o l d s  the t o n g  m e m ­
b e r s  togpther, so t h a t  wlw n the chain i s  s l a C K  
t h e  d e v k e  w i l l  not fall  to tIw g'round. 

S C H U B B I NG-BIH' S H  II O L D E lt.--J O H "  L .  

DO��ELLY and JOII� s .  TInA}) \" ,  'Y i l kes-Barre, 
Pa. The scrubbing-brush holder has a reser­
yoir p rovided with a pp rforated bottom 
through which water may pass to the brush. 
The reservo i r  i s  replenished thl'ongh a top fi l l ­
ing-hole having a s l iding eovel'.  'rhe bl'UHil 
('an be readily remoyed from the holder and 
another inserted. 

IIF]ATI· m  O R  C O O L F]J� FOR L [ (j V I I ) R . �  

(;ABRHJL .T. L .  HEXRY, Quebec, Quebec, Ca nada. 
The heater o r  cooler comprises a tank, above 
which a receptacle i s  located having an opening 
leading to the tank. Within the receptae l e  is a 
rotatable cyl inder. seclll'ed to the upper por­
tion,  on the inside of which are buckets o r 
vanes.  Against these buekets the liquid i s  
diH"harged. To the o u t e r  surface of the c y l i n ­
der a l iquid i s  fed of a temperature different 
from that of the jets dis(' ha l'ged from the 
buckets. The rotation o f  the cyl inder i s  ad­
vantageous for the l'ea:-;on that it  spreads thp 
liquids on the cyl indpl'-snrfare so as to :-;CCll l'P 
a large heating o r  cooling area. 

�l t: L T I l'LYING P ll OTO (}RA l'H I C C A�I­
BHA. -- .JA�OB ��. R'l'A�DI FOHD, ��Ol't Scott. 
Kans.  �Ir .  Rtandiford has devised a multi ­
p l y ing photographic camera by means of which 
a number of exposures can be Il1ade upon a 
Hingle plate.  The construction of the camera 
i s  such tha t upon moving the ground glass 
into 01' out o f  focusing position the shutter 
i s  automatically opened and <: losed without 
requ i r ing the re-insertion of the s l ide and 
without danger of exposing the plate to the 
action of light during the movemeut o f  the 
ground glass.  

TlrtE-('F]l\IE""T. - J O H "  II . B E X " ET'£ and 
O R I·'-CONCE"THATOR. - CHRI STOPPEU 

C lI lt I H 'l'l']�HB�, S ixth and �IoI'rison 8treets.  Port­
l and, Ore .

. 
A s  the c rushed ore is fed from a suit­

able hopper to the feed-end of a coneentrating 

A. ALO"ZO l!'. BE ,IA X , Itidgway. Pa. The tire­
cement rapidly repairs any leak 01'  injury in 
pnenmatic t i res used upon bicycles, carria�es, 
automobiles 0 1' other conveyances. TIlE' in­
gredients of the cement are wheat-flour.  lamp­
black. potassium perma nganate, together with 
a suitable quantity of water, the whole form­
ing a paste of unusual adhesive qualities. 

C E I L I "' G  STU T" CTTTRK-Il.'LTIHS.'l< · 1\1,11-

i s  easily e x tendpd, hung' up 0 1'  readily folded 
into a comparatively "llla l l  space. 

FLOWE R-II O LD I·, l L - S DION WEILER, Man­
hattan, New York city. The object of the in­
vention i s  to provide a flower-holder that ('an 
be attaehed to any part of the dress to hold 
a bunch of flowers i n  any desired position. 
rrh e  holder eomprises a bar having a fastening 
device by whieh it  i s  secured to the dress. A 
pin on the bar extends approximately parallel  
to and i n  the direction of the length of the 
bar to receive the stems of a bunch of flowery. 
Hibbo n s  on the bar ean be passed i n  front of 
the stems and tied i n  a bow. 

De signs. 
H O LD E  It FO R N E C KT I E- Il A""D S . - IIALAL 

GLZIK� l\Ianhattan, New York dty. The 
holder consists of a: back-plate terminating in 
a needle and a sheath in f ront of the plate. 

)IA � T E L.-CLAY B .  ATKI�� Knoxvi l le,  Tenn. 
'r wo design patents have been is:·med for man­
tels. In the first the lower portion of the 
mantel  has a shelf provided with an ovolo 
m o l ding and beaded fi l l et,  below whieh i s  a 
horizontal panel provided with a central or­
namentation consisting of a fioral harp-shaped 
figure and two d iverging, lateral.  floral por­
tiolls.  The upper portion of the mantel has n 
lixed central piece p rovided with a partly floral 
and partly arabesque ornamentation. Below 
this i s  a shelf and side-pan e l s  having orna­
mental floral figures.  Two vertieal columns 
flank the central panel .  

I n  t h e  second design t h e  lower portion o f  
t h e  mantel h a s  an o rnamented shelf,  as i n  the 
p revious case, and the panel below i t  has a 
double o rnamentation in rel ief. whieh simu ­
lates the fleur-de-l i s ; also horizontal ribs, 
above and below. 'rhe upper portion of the 
mantel has a top edge, with eurved ends, pro­
vided with floral  decorations at center and 
sides. A Rhelf having a beaded fi l l e t  and ovolo 
mold ing i s  arrangpd below, and beneath this 
is a panel o r  m i rror, and on the sides of the 
same i s  a curved 01' S-shap�d fl oral relief.  'l�wo 
columns are arranged as in the previous case. 

XOTE.-('onies of anv of these patentR w i l l  
be furnished by M u n n  & Co.  for t e n  c e n t s  eaeh. 
Please state the name o f  the patentee,  t i t l e  
of the invention, and d a t e  of this I'apel· .  

NEW BOOKS, ETC.  

T IlE ELECTHO-MA(;"'ET. By Townsend Wol­
cott, A. E .  Kennelly and Richard 
Varley. Jersey City, N. J. : The Var­
ley Duplex Magnet Company. Pp. 
130. Price $ 1 .  

't�his l i t t l e  book. a HP; 'ond edition of which 
has l'ecf'ntly bpPl1 i HSllP(l, is ex('ellent for obtain­
ing a thorongh kn(nvled:,:�;e o f  the theory and 
practice of the e l f'C' t ro-m agnet. I t  i s  well  illus­
trated, and conta ins a number of tableR giving 
the electrical p ropprtie8 of ('oln)f'r magnpt \vire.  
Numt'rous mathematieal formnlm are givpn and 
their appl it'ation i l l u s t r a ted by the use o f  p rac­
tical examplps.  A set of logarithmic tables i s  
appended, together with a scale,  by means of 
which, in connec tion with the tables,  any root 
or power o f  any numbet' can immediately be 
found. 

How TO Bnw A S KI P-JAC K .  Reprinted 
from the Rudder. New York and 
London : The Rudder Publishing 
Company. 1901 .  Pp. 38, 2 4  plates 
and engravings. Price $ 1 .  

How T O  B nLD A RACER FOR $ 5 0 .  Reprint­
ed from the Rudder. New York and 
London : The Rudder Publishing 
Company. 1901 .  Pp. 52, 3 6  plates 
and engravings. Price $ 1 .  

These two exe e l l ent little volumes w i l l  b e  

Businus and P�rsonal Wants. 
READ THIS COLUMN CAHEFULLY.-¥ou 

wiIi find inquiries for certain c lasses of articles 

nUlnbered in cO llseeutiYe order. If you nlanu­

facture these goods write us at once B nd we w ill 

send YOU}' naTIle and address to tl10 party desiri n g' 

the infol'l11ation. In c",T('r y  ease it i� Jle (· e �  .. 
sary to �iv c  the Il ll lu bcr o r  the inq llirJ- . 

M U N N  &; (: 0 .  

Marine Iron Works. Chicago. Catalogue free. 

I n q u i l'Y N o . 1 '1 5 .-For manufacturers o f  s peCial 
seamless. brass tubing. 

" Ii. S." ):l etal Polish. IndianaDo lis. Sam ples free. 

I n q n i r)' N o .  1 4ti.-For a <If:'t'lcriptioll of the Bogar­
dus ruilJ, used in graphite wurks at  '!'icollderoga, N. Y. 

WA'l'ER WHEELS. Alcott. & Co., Mt. Hully, N. J .  

I n qui ry S o .  1 4 1' . - For mach iuery f o r  man ufactur­
ing match es. 

Yankee Noti ons. Waterbury Hutton Co . .  'V aterb ' y .  Ct. 
I n q u i ry N o . l 'J �.-Fur a cetylene gas plants suit­

able lor  houses, church ( s ,  and � c h oo]s. 

:Metal Novelties )'lanuf'd. Bliss-Chester Co.,  Prov . • 
it. 1.  

I lI quir)· N o . 1 49.-For manu facturers of 
hUiles. 

razor-

Finest quality Steum Engines. Boilers and Burners for 
Automobiles. \V rite Ruchester Cycle Mfg. Co.,  1toch­
ester. N .  Y. 

I n q u i I' y  1\0. 1 � O . - For drill sharpening m achines 

G UllS and Sportil lg  G oods. K patillg' "" h eels. New 
catalogue uut nuw. 'l' l1 e  H. &: n. Folsom Arms Co" 314 
Broadway. Kew York. 

h"l u i !' r  N o .  t;} I . -For pin less clotheslines. 

Ten days' t rial  g i Vf'll OIl Daus' 'rip '1'op Duplicator. 
Felix Daus D u plicat or Cu., 5 1Ianover St., .N. Y .  city. 

I l l qu i r y  'S o .  1 5 � .  - For machinery for weav i n g  
wire rn attreRses. 

fUgs that l{un. Hydrocarbon system. \V rite St. 
LouiS :�lotor Carriage Co. ,  St.  Louis.  Mo. 

I n q ll i r �; :\'0. 1 5 ·� . - For fire cngincs and appliances 
suita ble for tigh tlllg fire I I I  smaJl  tOWllS. 

rl' h e  celebrated " Il orll s b y-Akroyd " Patent Safety U i l  
��ni!ine i s  built b y  the D e  L a  V erg-ne Refngeratlll!: � 1a ­
chine Company. �\)()t of ]j�ast 13Sth Street. :-;" e w  Y o r k .  

I u quiry 1\" 0 .  1 � 4 .-For manu facturers o f  watcr 
meters. 

The best book for electriCIans and begmners in elec­
tricity is . .  Experimental Science." b y  Geo. �1. Hopkins. 
By mail , $4. )1U1111 & Co . .  publishers. :-kil Broadway, N.  Y .  

1 n q lli r y N o .  1 .,) 5 .-For f'<lmtary household furuish-
11gS. 

VilaJltecl-l{evolutionary Documcnts. Autograph l.ct­
t ers,  Journals, Prints, 'Vashillgton Portraits, I<�arly 
A tlIcrican Illustrated :lIagaz.ineR.  C(llTC:-I]Jondcllce �oli­
Cited,  Ad dress C. A. M.  Box 77;).  New York. 

I li q u i t,y  N o . l :i 6 .-For the �mallest Hized dynamos 
and motors. 

)'Iachinc \Vor1.: of every tlescri ption. Jobbing and rc­
pairing. '�h c  Garvlu l\f actlille Co . . 141 Varick St. , N. Y. 

J n q u i l' '''' 1'\ 0 .  ] ;} 7 .--For m (] f'hi ! l ery for printing in 
colors on oi l  c l ot II doUi(!H a l l d  SImilar goudR. 

La Porte \Y atch Sclloul.  La Porte Inrl .  Cataloguo free. 

I n () u i l'Y N fl . l ·') .... . -For an organ small  euoll l!h t o  
be carried O i l  j o urneys. bIll t o  b e  played b y  halld i l l  t h e  
ordinary mann er. 

Hanole & �p()ke )Ichy. Ober Mfg. Co . . 10 Bel} St.,  
Chagrin Fal ls .  0, 

I n q n i r y  N o .  1 .j !) .-For the manufact.urer of arto­
gravhs, 

I n (l U i l'Y ]\"0. 1 6 0 .--For the addre�s of tho Col um­
bia CarbLul� LOlllIXlllY. in � ew York city .  ur i')inular COll­
cenlS. 

I n q u i r v  No. l fi 1 .-FoI' gnsohne aa8 generators for 
heating and l i;!htillg" purposes. 

I n Q ll i l' v  N o .  1 fj '! .  - For mall ufH f't n rer� o f  sBl ul l  
wOOfien hilrdwood hoxes. 2 by 4 11 P 1 0 ", by 4 iJlehes. 

I n q ui r y  N o . 1 O :J, .-For ti ltcring' appa rat us that will 
f ilter a st archy liqll i cl l'api(l I y. 

I n q u i r y  N o .  1 ti J , - Fur b u ilders of gasoline m otors 
for automobiles. 

1T1 q n h'y No. 1 6 .') .-11'or the H cl rl r{'ss of th e m aTl U 
facLurers of the 4, Lambert " g l lR  amI J!m�() l i ll e  (mJ!inE's. 

I n q u i r y  N o . 1 6 f; ' - Fnr sm a l l  gasol i l l e  or other 
m otors suitable for expcri mental p U r p ( )�I:"H. 

J n q ui J'Y No. 1 6 7' .  - For m all u factu rers of agri­
cultural machinery. 

I n q u i r y  N o .  1 6�. -For parties wil l in g  to U 1 H lcf­
tMke the manufacture o f  a �tecl novelty ill three 
thIcknesses. 1� by J;( mel ws. 

pan, power i s  app lied to a p u l ley earried on an 
ec'eentrie shaft eonnected with the pan. '£hereh.v 
the van is viIJratr-d froln shIp to side. and the ore 
g radu a l l y  works its way dowll .  A l l  the heavy 
and v a l llable p a r t i c l e s  are shaken to the bot­
t o m  o f  ritlles. and find their way through per­
fomtions i n  front o f  a n d  at the bottom of 
e a c h  r i llle .  Thpn the (:oll('cntrate falls  upon 
a lateral ly-inel ined waHher-vlate and is washed 
(�o\\'n by means of a spray-pipe. 

\y I N J )�I I L L .-.T()JI X It.  10]. nyUx,", T i lden. 
rl\�x. The invention i s  an improvement for 
supporting the wheel and operating shafts. 
�oyel features are to be found i n  the means 
for thro\ving the contro l ling dcviees into and 
out o f  pn gagement with the wheel ,  and i n  the 

BACH, )'Ianhattan, New Y o rk c i ty .  This fi reproof Wf'leOlllE'd by the amateur yachtsman whose 
ceil ing strue ture consists of a girder formed of IHll'HP or indinations tie him down to miniatnre 
opposite members of metal.  Eaeh member con- ('i'aft. The racer i s  that curiosity of yacht ing 
sists o f  a lowE"l', st raight bar-like section, an : architecture known popu l a r l y  as the "Lark," 
upper section and a downwardly arched in- whieh.  while not a perfect c raft. is justly con­
termediate portion. a brace-member secured i n  sidered as being. for "what she costs in labor 
the arched portion, and tie-rods connecting and money, the best thing that ever carried 

I n q u ir y  No. 1 6 !t .-FoI" l inn ers' maC'h i nery, 
I l I q u i r y  No. 1 1' O .-For boiler makers' machinery. 
T l l q n i l'Y N o. 1 1' t . - For orJlarn e n t ll l  woodwork for 

furniture. made b y  pressing the ft gures Oil tbe WU() (1 .  
I n q u i r v  N o .  ] 7 2. - For fi u e  n e e d l e s  or pi l lS  for 

lace-curt ain frames. 
I I I Q u ir)' No. 1 " 3 . -·I·'or machInery for manufactur­

ill!! buckets. pails, etc. 
1 I1 q u i l·�T Nn. 1 1' 11 .  - For mac-hillery for m a l>. ing 

wood toothpicks. 
I n q n i t'Y N o . 1 ?' !) .  -For rn fl n ufart u rprs (If a mill or 

process for extracting' potash trom c ( J t t pllseed meal 
hulls .  

the opposite membel·s.  After placing the s a i l . "  
g i r d e r  m e m b e r s  i n  p o s i t i o n ,  a fi l l ing of c e m e n t  T h e  s k i p - j a c k  is a c o m p r o m i s e  between t h e  

I n q n i ry 1' 0 .  i 7 ti . - For t o o l s  f n r  t h e  remnvflI  fi n d  
replacing of b o i l e r  t u b e s .  a l s o  boiler ti u e  cutters, e x ­
panders a n d  beaders 

is employed to strengthen the construction. fiat and round bottom craft, whieh has the two-

D E V I C E  F O rt  TIt E AT I ""G D I S I" AS I" S O F fold qua l i ties of being easy to build and speedy 
Tl 1 q n iry N o . 1 .,. "  .-For parties wi lling to nUllIu fac­

ture a new computing scale. gene ral construction of the whe-el itself.  Th� 1� J l E  gAlL -- -- )r n � Fl  POL I C H ,  Riverside, C a l .  
nl o s t  important fpature, however, i s  an a l l - T h e  invention provides a means for treating 
lpver shu t-o ff. which is not affee ted hy any diseases of the ear. the means comprising a 
o rdinary wpal' .  and the weight which adjusts sheet of fabric rolled into tubular form. rrhis 
the brake dea l' of the wheel can be eon- fabric bears certain medicaments, so that 
veniently regu l ated to any extent. 'l'h i s  when the fabric i s  ignited the medicaments 
weight also holds the wheel at r ight angles to will be applied to the diseased parts. 
the vane. 

-

S F] LF-PLAY I N G  S '1' I U N G E D  M U S ICAL I N ­
S T H. tT':\lEN'r.-I'"'UIEDRICH S C lIXEIDER, Leipsic,  
t;axony, Germany. rl�he inventor has devised 
a mechanieal ly-actua ted s t ringed musical in­
strument which i s  strong and simple i n  (,Oll­
struction, and which requires but l ittle power 
to driYe the note-sheet uniform l y .  'l'his note­
sheet operates the device for pieking the 
strings, and the devke for tingE' ring the string'S 
so as to produce the d�sired music with com­
parativ01y few strings stretched over a sound­
ing boal'd. 

HOTTLE - F I N I S HING MA(,HINl� .  - W ILr.-

S II I P ' S  C O MPA S S .-II I N H I CH Bm' " s ,  Bre­
men, Germany. Compasses in gene ral use do 
not enable the helmsman to follow a course be­
tween two divisions on the compass eard. I n  
such e a s e s  the h e l m s m a n  must rely u p o n  his 
eye and h i s  good judgment f o r  the measure­
ment o f  a fractional part of a marked di­
VISIon. The present invention enables the 
helmsman t o  follow a t rue course without tir­
ing h i s  eye.  A n  adjustable p l ate is p rovided 
on the compass-pl ating, which plate has an 
auxiliary steering-line o r  point adjustable to 
the right 01' to the left o f  the fixed steering­
line o r  point.  This a djustable l ine can be 
used instead o f  a fixed line whenever the 1.-\)1 P.  PAR RO�R.  Al hality, Ind.  'rhe patent 

dpseriheK a m ac'hine by mf'::l ns of which tll'� ('oUl'se i s  such that i t  c annot b e  r e a d  exactl y 

i r te1'io r  a n d  exterior of ghlS$ botUe -neeks are on t h e  compass card. 
simul taneously and q"kkly finished. 'rhe bol - GArU[F]NT - H A N G E rt .  - LOUI S Yo ,,"nJF'F , 
t I e  to bp fi n ished is held in a frame, the handle :I!anhattan, ""E"W York dty.  This garment-
of whkh is snpported on grooved rollers ar­
ranged i n  standards. '1'110 neck of the bott l e  
i s  p laced O".-er a n  interio r-finiol;hing device. B y  

hanger i s  a simple.  durably-<'onstructed rleviep. 
fOl' snpporting t rousers, ('oab.:;. vests, skirt;;.;, 
and wearing apparel i n  gene ral . rrhe banger 

1-0 s a i l .  Both of these works are written in the 
dear style characteristic of The Hudder, and 
they a re so amply i l l u strated that he must be 
a poor carpenter who cannot, with the aid of 
proper tools and material ,  put one of these 
boats together. 

SCHERZlm ROLLING LIFT BHIDGE 8 .  Second 
revised and enlarged edition. By 
Albert H .  Scherzer. Chicago, Ill . : 
The Scherzer Rolling Lift Bridge 
Company. 1901 .  Oblong quarto. 
Text 6 8  pp., with numerous line 
drawings and 2 3  plates. Price $10 .  

T h i s  handsome work opens w i t h  a short chap­
ter on the history of pivoted o r  trunnion bas­
cule bridges .  After a referE'nce to the rl'<nver 

I n q ll i '· J'  1\" 0 . 1 7:" , - For m flllu�actllrers of :;:ol (1(>r 
for fa�t enillg alummium to a luIllllliu Ill or copper t o  
alumini u m .  

I l I q n i ry ]\" 0 .  1 ' !t . - Ifnr m � HlU facturers of small  ice 
machines s u itabl e  for home uso.  

I n q u i ry No. 1 � O .  - For th(' di stributers o f  the 
" A rlingtol l " rnbber coll ars and euffs. 

I n (luh'y No.  1 � l . -For parti es who ('an m ake soft 
wood shoe knife handles. enameled brown aIHl in imi­
tation of walnut. 

I n q u iry No. 1 S2. - 11'or autnmuUe grinding ma­
chines for grinding outcb ers' knives. 

Inquiry No • •  � ;J . -For ruhbc�r pn�TJared for vulcan-
izing, about the t hickness of a lead pend!. 

. 

I n qu i I' Y  N o .  1 � '1 .  - For heavy cardooard disks. 
about 11 inch es in diamet er. 

) n Q u i r �.'  N o .  1 S .... . - For " Harry':;:" electrical re­
touching device. for retouching p h otographic nega-
tives. 

-

I u q u i l'Y N o .  1 S6. -- For m a n u fact urers of liquid 
fire exttllg11 isher� and band grenades, 

Bridge, London, and other developments of the I n q u i I' �- No. 1 � ' .-For car Hlillg machinery. 
pivot o r  trunnion hascu l e  bridge. it enters into l n o n iry No. 1 S�.�F()r conchm sed milk mach inery. 
a gener a l  argu ment of the disadvantages of the T n 'J u i r "  N o .  1 �9. -- For IIlllc1Jincry for m aking 
swinging b ridge and other high and l o w  level binder twine. 

methods of crossing navigable r ivt'rs and er
��q U i r y  N n .  1 9 0.-For Port l and cement m achin-

Rtreams, anrl then passE's on t o  a detailed de- h H l n i ry No. l H l .-1for automatic numbering ma­
scription of the Seherzpr roll ing lift bridge, c h i lies. 

views being shown of the various existing I" q u h'y N o . 1 !)�.! .-F·or rub her type datC'rs. 

Htru{'tures which have hppn built  on this w e l l - hl�:�11'::l 
b
���ks

1
r
!!�rtyi��� R�I��;

lt�:��
.
i a  metal and Rter­

known sYRte m .  This h a n o�()me work i s  elab- I I n q u irY N o .  1 9 4- .--For <l.pmnmg luthps.  
orately i l l u s tJ'ated b�' numf'J'ons diagra m s  and . ' n fluirJ· No. ] 9 a .-For the a d dress of (,h,n � PJatt\ 
l i ne drawings and by twen ty-three fu l l -page Sl iver rOller. 

photogravure plates, pe
l�����i ��d �jts lo���-;;:��tii�¢ w��h�\1�e:�, 

s u ch as 
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HINTS TO CO RRESPO NDENTS. 

Names and Address must accompany all letters or 
no attention will ue paid thereto. 'l'his is for 
onr information and not for publication. 

References to former articles or answers should give ?a.te of paper and page or number of question. 
InqUIrieS not answen'd in reasonable time should be 

repeated ; c..:.orrespondents will bear in mind that 

�g�;g�n�;�el:n�:���rre foot 
r�pg;t�� r:fle��i��'el�n�J� 

h�ttcr or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished ,vi th �g:l�e:�eeS. of houses manufacturing or carrying 

Specid'l Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements rpferrpd to may be 
had at the ottice. Price 10 CPllts each. 

Books
. 
referred to promptly supplied on receipt of 

pnee. 
Minerals gent for examination should be distinctly 

marked or labeled. 

( 8098 ) L.  J.  J .  writes : 1. I have a 
small fan motor of 32 volts, 'h horse power, 
al ternating current. which I run o n  direct 
l ight current, 5 :!  volts. I t  has a great deal of 
power, but sparks a great deal. Could you 
advise me in the next issue of your valuabh 
paper how to prevent this ', A .  Your alternat­
ing-current motor, when put on a direct cur­
rent, gets more current than it  could get from 
an al ternating cirC'uit.  I t  therefore runs faster 
and sparks more than it  should. The brushes 
are perhaps not in the propel' position . S lide 
them to and fro around the corumutator, and 
find the position of least sparking. I f  this 
does not cure the trouble, you can add a resist­
ance to the external circuit,  so as to cut down 
the e urrent which enters the motor. 2 .  Why 
will it  not generate when run by an 18 -inch 
fly-wheel " It goes very fast. A. xl any of the 
small motors cannot excite their own fields 
and build them up. 'l'hey cannot, for that 
reason, be run as generators. 3 .  Should tele­
phone be grounded o n  house or earth side of 
gas meter, and why ? A.  It is  better not to 
ground anything to a gas-pipe, either s ide of 
the meter. A flash of l ightning or a l ightning 
wiPe falling across the telephone wire might 
produce a spark which wou ld set fire to the 
gas and to the house. Perhaps the earth side 
of the meter is  a l ittle better ground than the 
house side. 

( 8099 ) F. T. asks : 1 .  Can water be de­
composed and the gases col lected separately 
by an alternating electric current '! '  A. No ; 
the gases w i l l  be mixed at each pole in the 
,arne proportions as they are in water-hydro­
gen 2 parts, and oxygen 1 part. 2 .  What 
chemicals are most frequently used in a dry 
battery '! A .  D ry cells are usually modified 
Leclanche cells.  The sal ammoniac solution 
is held in some absorbent material, so that it 
will not run out of the cell  when it  is  upset. 
3 .  I n  the p reface of Tesla's " Jo]xperiments with 
Alternating Currents o f  lI igh Potential and 
H igh Frequency" it  mentions a thermo-mag­
netic motor he devised. What was the prin­
ciple of it ? A. A thermo-magne tic motor, or, 
as it is usually called, a pyro-magnetic motor, 
consists of an armature formed of a disk or 
ring of thin steel,  which is set in motion when 
unequally heated by reason of the difference 
of force so produced, MI'. Edison invented a 
[)y ro-mag:netie gen erator which acted on the 
I'a .'t that iron ceases to be magnetic at about 
7 7 0  deg. C., and converted the heat energy by 
means of it  into electric energy . He used a 
thin iron tube in a strong magnetic field sur­
rounded by a coil  of wire. By varying the 
temperature of the tube neal' 770 deg, he 
varied the magnetism passing through the coil ,  
and thus produced a current in the eoil .  4 .  
C a n  a storage battery b e  charged by a n  alter­
nating electric CUl'l'ent ', A ,  1\0. ;; . What is 
a thermostat '! A.  An instrument which c loses 
o r  opens an electric circuit when heated or 
cooled. 

( 8100 ) J. M. A. asks : 1 .  A condenser, 
i .  e . ,  a double-eon vex lens, will  throw a focua 
of �;., inch in diameter, which gives a heat of 
;-'00 deg F. ; what will another condenser of 
twice the diameter. but of the same focus, 
give in heat '1 A .  rl'he are.a of the larger lens 
is a circle of twice the diameter and foul' 
times the area of the smaller. I t  will allow 
foul' times as much l ight and heat to pass 
through it.  2 .  I s  the intensity of the heat 
as the square of the diameter ? A. The quan­
tity of heat is proportional to the square of 
the diameter of a lens through which it  is 
transmitted. 'l'he intensity of heat in a focus 
is approximately so also.  "-hether a piece of 
metal, such as a mercury thermometer or a 
piece of copper. will  be heated to a higher 
temperature, and how much hIgher. depends 
upon the specific heat of the metal and upon 
i ts condition as regards radiation. It  is diffi­
cult, if  not quite impossible. to determine to 
what degree of a thermometer a given quan­
tity of heat will raise a piece of a given metal. 
:1 .  Will the same rules hold good for a para­
bolic reflec tor as for a eondenser '! A.  No ; � 
parabo lic reflector sends the rays out in a 
parallel beam when the SOUl'ce of heat or l ight 
is placed in its focus. The intensity does not 
then diminish as the sQuare of the distance. 
4 ,  I s  there any book published on the c o l lect­
ing and applying heat from the sun's rays and 
on the storage of such heat ', A .  Langley's 
"New Astronomy," price * ;� by Inail .  contains 
a chapter on this subject.  It  shows pictures 
of the several solar engines which have been 

J citutific �mtticau. 
used at various times in the effort to find peroxide of lead and the spongy lead on the 
a mode of util izing the great heat of the sun. negative plate. 
We have published several articles in the 
S UPPLEn1EN'1' on the subject of solar energy ; 
No. 13,  by John Ericsson, who devised a solar 
engine ; Nos. 212, 214, 216, 217, 218,  by Prof. 
Langley ; price ten cents each. 

( 8105 ) L. A. G. asks : 1. In the tele-
phone-magneto generator described in Sup­
PLEMEC'<T, No. 966, could the steel magnets be 
charged by simply placing them against one 
of the poles of the magnet of a powerful 

( 81 0 1 )  J. E .  H.  writes : I f  a machine dynamo, or would consequent poles result ·! A. 
at a revolution of say 2 , 1 0 0  gives an electric Permanent magnets are best magnetized by a 
current of 3 amperes at 10 volts, what is the coil  of wire through which a c u rrent of elec­
most practical way to get a current of '12 to 1 tricity is fiowing. Pass the magnet steadily 
ampere at 1 0  volts from i t '!  I f  through coils through the coil  back and forth. 2 .  1Vhen con­
and a reduction of speed, please give size of structed as directed in the S UPPLE MEC'<T, 
wire used and nnmber of turns for each spoo l .  through what distance w i l l  the generators 
A.  The current a machine gives depends on ring '! 'l'hat is to say, how many thousand 
the resistance of the external circuit.  I f  you ohms will the generator be ? A. We do not 
have three amperes through a certain c i rcuit. know. :1. Could you also give rile a good 
to have one-half as much double the resistance formula for a red and a olack pigment or 
of the external eireuit.  With 1 0  volts, the enamel for painting the generator magnets 
current will be 3 amperes when the resistance with '! A .  Any good varnish paints will do. 
is :1 1 -R ohms. For one ampere the resistance 1 4 . I n  the H unning's telephone transmitter de­
must be 1 0  ohms. Now, if you have a part of scribed on page 8 1 :1  of "Experimental Sc ience" 
the 1 0  ohms in the apparatus used, you will ( next to last edition ) ,  how fine and how hard 
only require the rest of the resistance in a packed should the granular carbon be ? Would 
coil. N o .  24 Gel'lnan-silver wire has a l'esist- a carbon diaphragm and carbon back give 
ance of one ohm to three feet. F'rom this you better results than a brass back and ferro type 
can cal culate what you need. diaphragm '! A. The carbon grains of propel' 

( 81 0 2 )  O .  M.  S .  asks : 1. I want to put form and size ean be purchased of manufactur­

up a telephone between my place and a neigh-
ers of telephones, for which see our advertis­

bor's about a half a mile distant. I have two 
ing columns. The paeking ·should be adjusted 

l'eeeivers� dry and bichromate batteries. N(H�r, 
to clearest transmission by experiment. 5. 

can I put up a telephone by eonnecting the 
Can the small al ternating dynamo described 

rece ivers and battery. one a t  eaeh end, to a 
in the S C H�XTI F I C  A�lEHI CA.N ,  Vol. 7 7 ,  No.  1 1 ,  

barb-wire fence, in which the wire is fastened 
be made self-exciting and still give 110 volta '! 

uninsulated to the post by staples, and use 
H o w : A.  No ; there is not room on the arma­

common ' e lectric alarm bells '! A. Yes ; if the 
ture for a eommutator. You can redesign the 

wire is  continuous, without breaks or loose 
i yoke, etc. ,  and put in a direct-current Ul'l'ange­

joints,  It must be spliced as strong as a tele-
I[ ment. 6 .

. 
Would you furnish me 

.
with 

.
a list 

graph wire. Sueh an arrangement will work 
of the artIcles that have been pubhshed III tile 

only when the fence is dry. �. If this can be 
S CIE XTU'I C  A'1Enr cA:'-r ( not the S UPPLE '1EXT ) 

done, please tell  me how to eonnect the bat-
on t

.
he telephone and the dynamo '! A .  :\Iany 

teries and receivers to the fence A. Connect 
detaIls of the telephone are described and illus­

the batteries and receiver to the 
'
line in series, 

h'ated in S UPPL1 D1ENT, Nos. 142, 1 63 and tl 66.  

Put half of the battery at each end of the line. 
I l l ustrated articles, giving complete detai l s  

using care that the poles at each end are in 
for the eonstruetion of small dynamos, are 

the same order. 3 .  How much power will be 
contained in SUPPL1'''''lNT, Nos. 1 6 1 ,  599, 600, 

needed '! A. We cannot tell. A great deal 
844 and 86;; . We supply the S UPPLE MEXT 

more than with an in sulated line.  4.  Can dry 
copies at ten cents eaeh. For a list of many 
general articles on tilese subjects. we refer batteries, when the current gives out, be re­

stored '! I f  so. how '! A.  No ; they can be 
opened and fi lled with sal ammoniac solution. 
running them as wet cells till the zincs are 
used up. ;;. How can you magnetize a piece 
of iron by using a magnet ? A.  A piece of 
iron cannot be permanently magnetized. It 
is made into a magnet by bringing one end to 
the end of the permanent magnet. 

( 8103 ) J. M. S. asks : 1. In making an 
electric furnace, there is a core of fire-clay 
wound with platinum wire and then covered 
with c lay and asbestos and connected up with 
a rheostat. Is there anything but platinum 
w ire used, 01' do they cut in a fiber similar 
to that used in an incandescen t lamp ? A ,  
Y o u  s e e m  to be describing an electrical heater. 
and not an electrical furnace. The electrical 
furnace is made by bringing two carbons into 
contact and then drawing them apart while 
they are covered by the substance to be treated 
in the furnace. A very high temperature, 
which will melt any substance, is thus pro­
duced. A platinum wire wound on fire-clay 
('an hardly eome under the designation of an 
eleddcal furnace. I n  such a heater as you 
describe there would be no advantage in using 
a earbon fi lament,  2 .  I n  making a controller 
to reduce electric current ( 107 volts, al ternat­
ing ) ,  what size of German-silver wire is  used, 
and h .. w long should each space be to the 
bl'anches, so as to reduce same to 2 volts, 3 
Yolts,  4 volts, 5 volts, 6 volts, 7 volts, 8 volts, 
and H volts ·? A .  'Vhat you want is not a "con­
troller," but either a transfOrlnel' or a choking 
e o i l .  A contro ller is  used with a direct cur­
rent. A choking eoil  can be arranged with 
branches so as to give the various drops in 
'Voltage which you mention. 'Ve eannot give 
you a design for this, as we know nothing 
about your current, except the voltage, nor 
what you wish to do.  Apply to the company 
furnishing the c u rrent for the apparatus. :1 .  
('ould I use the insulated German-silver wire. 
and splice in short pieces the required dis­
tance, and then wind same up in a ball,  leav­
ing the various ends protrude. connect each 
up with a button, and use switch leaves, with 
button, that correspond to the voltage desired, 
without danger of burning same out '! Am 
using 107 -volt, 1 , 2 00-ampere. al ternating cur­
rent. A.  No ; a rheostat becomes heated by 
the current which flows through it, This 
wou ld bu rn the insulation.  Wound into a 
close coil ,  the wire would be still  more heated 
than if wound into a spiral.  Resistance coils 
are wound into open spirals, and placed so 
that ail'  can draw through them and keep 
them cool.  

( 81 0 4 )  F. J. S .  writes : To have a cur­
rent we need two different substances united 
by two contads-one liquid, one metallic .  
Such a case occurs in an ordinary zinc cell  
when a partieie of iron is  embedded in the 
z i nc surface .  This wasteful circuit is dont� 
away with by amalgamating. But does n o t  
t h i s  e v i l  effect ( loeal action ) neeessarily exist 
in the storage battery '! There is  the metal 
grid in immediate contact with the oxide, and 
at the sanle time in contact with it through 
the intermediary of the liquid. 'l'hus it  would 

appear that there ought to be a vast amount 
of local action a l l  the time. A,  There is no 

loeal action in a storage cell .  The only aetion 
on open circuit is  the s l ight formation of lead 

sulphate by the combination of the lead awl 

sulphurk acid. This is a very slow proces s .  

Tbe action of a storage cell  is between the 

you to pages l:l and 17 of the Supplement 
Catalogue, which we supply free on applica­
tion. 

( 8 106 ) F. M. writes : Some two or 
three weeks ago,  in Notes and Queries,  you 
said water was a non-conductor, since which 
time I have got into a l l  kinds of trouble by 
making this claim. Please explain how a fire­
man in Kansas City was knocked over the 
other day when the stream from the metal 
nozzle came in contac t with a l ive wire. Also 
the old trick of try ing to get a piece of money 
out of a bowl of water connected to a battery ; 
why wetting the hands before taking hold of 
an eleetro battery will  intensify the shock, 
A. We regret that you have been brought into 
trouble by inal)ility to defend our statement 
that water is a non-eonductor of electrieity. 
Yet such is the fact, without any qualifieation, 
But the water must be pure, of course. Any 
impurity immediately lowers the resistance of 
the water very greatly. All  the cases you 
cite are of this c haracter. A man's hands 
are not ordinarily clean, never chemically 
dean. Should they be made so and dried. the 
first traces of perspiration would bring with 
it salt, and this is a good conductor. Dry 
hands are very well insulated by the skin. 1Ve 
never heard of any diffieulty in taking a coin 
from a bowl of water connected t o a battery. 
If the bowl were connected to a charged 
Leyden jllr. there would be a shock on touch­
ing the water-ordinary water. Thompson, in 
his " E lementary Lessons in Electrieity," gives 
t.he resistance of pure water as 2 n r. , 500,-
000,000, when the resistance of c opper is 
1 . 5 7 .  Now. divide the large number by 1 . 5 7 .  
a n d  y o u  will  have t h e  faet that pure water 
has 1 , 7 7 7 , 7 7 7 , 7 7 7 ,  or, roughly, one billion and 
three-quarters times as much resistance as 
copper. Glass has only about 1 , 000 times the 
resistance of water, and glass is one of our 
best insulators. Now, add ;-, pel' cent of sul­
phuric add to the purest water and its resist­
ance drops ;;00 times, A water resi stance is 
a very common thing in electrical works now­
adays. We hope these fads may enable you 
to discomfit your adversaries, 

( 8107 ) R. D.  T. writes : I have made 
one of the motors described in SCIFJ�TIFIC 
A'IERICAX of . Deeember 8 and 1 5 ,  1 9 0 0 ,  and 
mounted same temporarily on wood bearings. 
Have tried three cells of open circuit battery 
in series ( and m u l t iple arc ) .  but can get no 
effect whatever. Ineld is not short-c ircuited. 
A few questions. 1. Ought there not to be 
some effed with two or three cells when motor 
is mounted as above ' !  A. Yes. rrhere ought to 
be plenty of magnetism in the field and a 
spark at the terminals on breaking the circu i t .  
2 .  How c a n  I t e s t  t h e  al'mature a n d  windings, 
not having a galvanometer 't A. Connect o ue 
end of the winding to the battery, and try 
with a wire from the other pole of the bat­
tery whether a spark can be obtained from the 
iron of the al'mathre ('ore, o r  the yoke of the? 
maehine. This w i l l  show if the wi.nding is 
grounded on the machine. 3 .  Would introdu,, ­
ing a compass in place of armature and 
brushes demagnetize the compass when CU1'­

l "pnt as above is turned on ' !  A. No : it would 
make the compass stronger. 4.  \Vhy should 
annatl1 l'c revolve by hand as easily one way 
as another when field is not short-c ircuited. 
with three cells of wet battery like Leclanche 
open circuit ', A.  Probably because there is 

no current flowing. It seems as If you have 
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no circuit through the motor. Perhaps you 
have connected up the field magnet so that the 
two halves neutralize each other. 5.  Where 
can I get the brass balls necessary ? A. You 
cannot purchase solid brass balls. We think 
you will have to make them. 

( 8108 ) L. A. D. writes : I have trouble 
with my photo plates in the fixing batb, which 
takes off the black and leaves the plate gray. 
Fixing bath used is 1 ounce hypo. to 3 ounces 
of water .  I wish you would help me out. I 
develop the plates a good black in the high 
lights, but after fixing they are gray, with no 
contrast. Please give me a receipt for a fixing 
bath which will not destroy the high lights. 
A. The trouble with your photo plate does 
not, probably, lie with the fixing bath. This 
does not take away the black and leave them 
gray. They were thin before they went in to 
the hypo. The trouble is· over-exposure or 
under-development. The best formu la for any 
plate is the one given by the maker in the 
box of plates. You cannot improve on that. 
Expose a shorter time and find by experiment 
what the proper time is for exposure. 

( 8109 ) J. M .  S.  asks : 1 .  How are elec­
tric furnaces ( for dental uses, fusing porce­
lain, alternating curren t )  wound ? I '  am in­
formed that pl atinum wire is used, but is that 
all  '! I s not there something similar to the 
fine fi l m  01' carbon used in incandescent bulbs 
connected in to avoid burning out a fuse '! A .  
T he  heating furnaces whleh have  recentiv 
come into use are o f  platinum wire, wound 
on a. non-conducting core. rrhe resistance i s  
made such that t h e  propel' current flows with­
out fusing the platinum, and no external re­
sistance is employed. The limit of temper­
ature is the melting point of platinum. 2. 
Wou ld there be very much expense in chang­
ing a motor from al ternating to direct ? A. 
A commutator is required in place of the eol­
lector rings. I ts cost depends on the num­
ber of bars required in it .  3 .  I s  it possible 
to charge a storage battery from an alterna­
ting current ? A.  No ; except the alternating 
current is used to run a rotary converter. 4. 
There is an electric appliance out for anneal­
ing gold foil ,  used by dentists. Can you tell 
me how it is made ? A .  We have no informa­
tion about this heater. 

( 8110 ) T. D. asks : What is the voltage 
of the Edison-Lalande battery, type "W '!" A. 
The manufacturers, in their catalogue, give 
0,667 volt as the mean working E .  M. 11'. of 
a cel l .  

( 8111 ) W. O. E .  asks : Please tell  an 
old reader of t h e  SC IEN'l'H'IC AMERI CAN what 
is the specific heat of hydrogen gas at con­
stant pressure and constant volume. A.  The 
mean specific heat of hydrogen at constant 
pressure is  3 , 4062, on the authority of Reg­
nault and 1Viedermann. The calculated 
specific heat at constant volume is 0.2419,  by 
some authorities ; by others it is given as 
0.2359.  

( 811 2 )  C.  & Son write : We desire to 
melt a small amount of iron for experimental 
purposes, not sufficient to pay for a cupola, 
Can you give us any information on the sub­
ject '! A. You can melt 3 01' 4 pounds of cast 
iron in a black lead crucible in a forge fire by 
building up a loose brick furnace around the 
tuyere, with about 3 inches c learance around 
the crucible. 

( 8113 ) G. E.  C.  writes : Am thinking of 
making t he  mercurial barometer de�cribed in 
S C IENTIFIC AMEItICAN, February 2 ,  1901, page 
74. Would like to know how many ounces of 
mercury I should get, and what it will cost. 
A .  Not more than a half pound is actually re­
qu ired, but a pound will make the work 
easier. 

( 8114 ) J. B. Co. asks : In your issue of 
December 1 you describe and il lustrate arti­
ficial l ightning. Will  you put us in the way 
of getting specific information as to the 
amount of current necessary to operate one 
of these signs '! Our commerc ial current is 
500 volts, 1 04 and 110 volts. A. We do not 
know any way in which so s trong an effect 
can be produced directly by ;;00 volts of pres­
sure. Ten times as much pressure is desir­
able. It can be obtained by a powerful trans­
forlner. 

( 8 1 1 5 )  R. D. asks : Will you kindly 
give me a description of the secondary Sec­
tion windings of induction coil ,  such as 
Rietchie, in Boston, uses for his coils, or is 
there a book written on this subject which 
gives full  information regarding such wind· 
ings and sizes of wires used '? A. rrhe mak­
ing of a modern induction coil, with the sec­
ondary in sections, is fully described in S up­
PLR::\IEXT No. 1 1 24, price ten cents. rrhe di­
mensions of all parts and sizes of wires are 
plainly given. 

( 81 1 6 )  E. P. R. writes : In testing the 
small disks as they are wound ( in making a 
Ruhmkorff coil ) I use the galvanometer and 
battery of sufficient strength to deflect the 
needle. to tell whether the wire is broken or 
not in windi ng. I have the battery and meter 
connec ted up and ha'le two clamps to attach 
to the terminals of the coils when testin g, I 
notieed that at times the needle would de­
fieet one way and then the next time it  would 
deflect just the opposite to what it did before : 
and as I knew that the c urrent was passing 
through the meter in the same direction at 
all  times. I made an investigation and found 

that it I connected the outside terminal ot 
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the disk to the wire from the battery and 
the inside terminal to the wire from the meter 
that the needle would deflect one way, and by 
connecting them just the opposite the needle 
" as deflected just the opposite as to what it  
did before,  just the same as i t  wou ld had I 
changed the direction of the current th rough 
the meter, which I did not do, 1 made s e ,  
eral tests, with the s a m e  r e s u l t  e a c h  t i m e ,  I 
have never heard of anyth ing like it before, 
and do not know whether I am in the wrong 
or not about the matter, but can see no rea­
son for the needle to ehange. \\" i l l  you kindl�' 
explain, if i t  i s  \yorth an explanation 'I A. I n  
t h e  second m o d E'  of connecting t h e  e o i l  to tlw 
battery and galvanometer the c u nent flows 
th rough the coil in the opposite dIrection from 
which i t  flowed the fl l  st time. The poles of 
the coil  are the refore reversed. I t  may be 
that the coil i s  so neal" to the galvanometer 
that its needle i s  deflected by the coil "'c 
do not see anJ other way in which the defle, 
tion of the needle should be reversed. 

( 8117 ) G. G. A. E .  asks : 1. How can 
you detennine the size of wire to \p used i n  
dIfferent cil'('uits ? I s  it  according to the ea 
pacity of the wire and the requirements 0[ 
the instruments o r  to some other rules ', I f  
so, give the principal rules. A .  The wiring of 
a eircuit i s  determmed by the c u rrent i t  i s  
t o  carry, t h e  drop t o  be a l lowed i n  i t ,  etc.  
The tables of the rnderwriters are the gen­
eral guide for size of wire. You " i l l  find 
Cushing's ' " \\"iring H andbook," price $ 1 .  by 
mail, a good book o n  the subject. The edition 
for 1 !l 0 1  i s  just out. 2 .  H o w  many candle 
power can a 75 \vatt dynamo, capable at 
1 , 400 revolutions o f  producing 15 to 20 voits, 
and at 2,000 revolutions 40 t o  :; 0  voits,  fur 
nish ? Also,  how the candle power could be 
divided up into seven different lamps i n  order 
to get best results ' A .  Two and a half to 
four watts are to be a l lowed per candle with 
s m a l l  lamps. With 73 watts you ("an have 
20 to 3 0  ( andle power. I f  you have 7 lamps 
on 20 volts.  you will  haye about :3 volts for 
a lamp, and you will need 1 c andle power 
lamps, 7 i n  a series. A t  30 volts you ("an use 
7 volt lamps, and can have 2 candle power 
lamps, in series. Cl .  Which do you think is 
the better for both general and accumulator 
use-the series o r  the shunt wound dynamo ? 
A. A series dynamo is not adapted to the 
work of ch arging storage ce l l s  rse a shunt­
" onnd machine. 4 .  Can dry batteries, when 
exhau Rted, be used for accumu ' ators , and, j f  
s o ,  how many would b e  required for the above 
dynamo ? A .  We know of no \\ ay to use dry 
c e l l s  as accumulators. 

( 8 118 ) J. K. asks : 1. How can I make 
a ( o re for an induction coil. for medieal nse 
0 "  igniting use ', A . •  The c o re of an i ndu,'­
tian coil for any purpose consists of a bundle 
of iron " i res, ('overed with paraffined paper or 
other inSUlation. rpon this the primary coil  
i s  wound Fu l l  instructions for \vindin rr a 
ID "{lical  coil  are given in Bottone"s " E lectl'�cal 
I nstrument �Iaking, " price ::;0 cents, by mail.  
2 .  Can an i)lcandescent l ight be produced 
WIthout a dynamo ; and, i f  so, how ? A .  Yes : 
a s m a l l  lamp may be l ighted by a prima l Y 
battery. 3. 1I0w ("an I construet a s m a l l  elee 
tr  ic motor for running sln a l l  machinery '/ A .  
F o l l o w  t h e  directions given in t h e  SCIEXTIFIC 
A )'I FJRICAN 8 1 1'PLE)l Fl :.'l T, 6 4 1 ,  7;)9,  or 1 2 1 0, 
price 10 cents each. 

( 8119 ) A. McD. asks : Is there a water 
motor used to run a dynamo ? I s  i t  a suc­
cess ? A.  A d ynamo can be run by water 
power as well  as by steam. I t  i s  necessary to 
secure steady motion by a steady pressure of 
the water. }i'or water motors see our adver­
tising columns. 

( 8 120 ) B .  G. J. asks : 1 .  To change an 
a l ternating current that now has a p ressure 
of 50 volts to one o f  1 1 3  volts, what effect 
would the inc reased pressure haye o n  con­
ductor and the rubber insulation, the present 
eonductor having the ( apacity of 1 0  amperes : 
A. No appreciable effect. 'I'he difference be­
tween the vol tages i s  too small to make any 
d i fferen(·e. :! .  Would it  be necessary to i� 
crease the size of the conductor 'l A. l\" o .  tbe 
('onductor could be diminished if any changf' 
w ere to be made in it  for tIle same cu rrent 
The higher the vol tage the smal ler the con 
ductor needed to carry a giveft amount of 
ele"tricity.  3 .  Are transformers made to step 
down 5 , 500 volts to 1 1 :;  volts ': A Yes : such 
transformers would he suppl ied by any com­
pany furnish ing current at this pressure . 

( 8121 ) A. W. P. asks : 1. What is the 
object i n  havin.g- a vacnnm in cohe-rer tn'Qes '! 
A. It is not necessary to have a vacuum in 
dIe ("oherer tube for wireless telegraphy. 2 .  
W h a t  k i n d  of burner should be used w i t h  
acetylene g a s  to obtain a hot b l u e  fl a m e  f o r  
labo ratory work '! A. A p a rty c l a i m s  to have 
a jet which will  produce a colorless flame 
with acetylene and burn safely so long as i t  
is properly used. I t  is unnecessary to say 
that m ixtures of air and acetylene are ex­
plosive, and unsafe We are not informed 
how the burner i n  question i s  constructed 3 
How do the following rank as insu' ators : 
lIard rubber, paraffin wax, paraffin o i l ,  dry 
shellacked wood, glass ? A .  \\'e are not able 
to give any exact figures of relative resistance 
of the various insulators. Much depends 
upon the temperature and condition of thl' 
subst""ee.  A l l  become fairly good con­
ductors as soon as chemical change begins 
Glass conducts as an eleetrolyte as soon as it  
softens, 4. If the termin�ls of a 3-inch spark 
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coil  be brought close up to opposite sides of 
a l a rge cake of paraffin wax ] inch thil k,  
\, ould there be any appreciable flow of eul'­
l ent through the paraffm ', A .  :\'0. :; .  I n  ex­
perimen ting WIth w i reless telegraphy and elec­
tric wa\ie radIation, ('ould \vooden b a l l s ,  cov­
ered WIth tinfO I l .  b e  u s e d  in t h e  oscil lator in 
place of the blass spheres usua l l y  " mp l oyed 
for such purpose ', A. I t  was at first thought 
t hat the surface of the bal l s  must be most 
highly polished for use as transmitters, but 
this i s  no longer done. " hether so rongh a 
body as tinf O I l  wou l d  transmit at a l l  or not 

Battpt'j platf' Ol grid, II. C .  Porter . . . . . . . . .  669 , 487 Furnacf' for heating mptal sheets Of oars, 
HPal lllg, .J �l L.ltl'.us G(-m, 120 Norton & Rohlllson . . . . . . . . . . . . . . . . . .  669,2G4 
B('dl lllg .l<lJ IIstmI'Ht , \\ II .  & H. '1\ Caltl- FUl niturp, sehool, \\ (' . Hudson . . . . . . . . . . .  669,482 

,, ('11 . . .  . . .  . .  . . . .  ()G9 , 4:�G GdgP. Hel:' Complltmg gage. 
Hl'at lllg, IMll, A HIPiJl' . . . . . . . . . . . . .  GGU, 124 Gaglllg tpIllpll:'t, .J. �l. Stansherry . . . . . . . . .  . 
Bp<l ,  foldlllg, (' � P.lgP . . . . . . . . . . . . . . . . . ()(-iH, :.n l  I G.UIlP, G- .  II. I{ellt . . . . . . . . . . . . . . . . . . . . . .  . 
BNI, lIl\ dlul, .J ILlllSOH . . . . . . . . . . . . . . . . . . . 6G!J , 2 1 7 G.tlIW appal atus, C. \\-,.. T�u'bet . . . . . . . . . . .  . 
H .. tlst( ad atta( liIIIl'llt, \Y. R. Bald\' in . . . . . . . 6UB,.enS UatdPlllllg Implpmpnt, N. E. Riddle . . . . . . . .  . 
��::>i\��(�ll�:'ln\�g,P�Vhl.�'3 Flphil;('nH�e" " .

.
.
. . . . . . g3g:�{�� I �l!�

n
b���H��

s
i�

n
i�
I
�'al�kh�� .�)�:�l��� : : : : : : : : : : :  

BIC) < lp, .T U H('ll1 . .  . . . . . . . . . . . . . .  ()()() , 201 Gas Imnwr, ll1cand<'scpnt, A. C .  S\\ ain . . . . .  . 
BH--'j de el.uupmg dpVI«(', .J e Gundl'.r . . . . . .  GGD, :�S!) Oas pngllll:', .r. \Yalrath . . . . . . . . . . . . . . . . . .  . 
Bi('� dp c l allI-.. l'P1l10Vlllg dt'\ IC'P, F .  II. G-uen- Gus geller,ltoI', acetj lenp, T A. Br) an . . . . .  . 

hdgpn . . .  . .  . .  . . 6GH, OS2 Gas generntOl, acetylcllP, Le Sueur & Til-

669, 186 
6H9, 1:ln 
669 , a74 
B6fl, R97 
669, a4G 
669, 302 
GG9, lR9 
6(lfl,272 
G69, R�0 

BH,:\ c1e l(lst, V .  A KrpJ)pH . . (-)(-lU , 462 ford . . . . . . . . .  . . . . . . . . . . . . . . . . . . . 669,4G:l 
BlIldmg dt-'VH'('. adjustahh , C H r1'pPts . . . . .  6G9 , 1 05 Gas, production of ('omprpsspd, 'V. Knapp . . . 66n , 1 40 
Boald .  ��e l tOlllUg boaa} Gat('. SPt-' Tiltmg gate. 
Boat call,} mg and launchlllg appal'<ltus, lIfe, Uatt', () B. Jacobs . . . . . . . . . . . . . . . . . . .  . 

\\T F. PO\H'rs . .  669, 179 Gatp, J R Serafford . . . . .  . . . . . . . . . . 
Roilpr, " .  C .  Stp'Hlrt . . . . .  (-H1U, 187 Gptlr " hpel, spht. ('alIson & Malmfplt . . . . .  . 
B(lllt'I' fUl'naf'P, \V . \Y Shllllllg . .  . .  . . . . .  66<),287 Gpal'l1Ig, automatIc changp SIWpd, H U 

G69,:J2:� 
(ltm, 4.11 
6GB, 2 1 1 \\ E'  eannot say. l OU can luake experiments 

and find out the l e s u l t .  G r�eo w h a t  extent 
will zinc sulphide fluoresce under the influ- Book St'CtlOll, SPIMI<ll)If', G Ilson & (�l(,ils()n . .  G69, '1S7 Osborn . . . . . . . . . . . . . . . . . . . . . . . .  6G9 , 1 2:l 

Boot tIp(, ot l�u.;t, Kl1!g & Pool . . . . . . .  66H, 1 7:] Gparmg, thfterential. J. II. }htehpll . . . . . . . . 6G!J, OH5 
e n c e  o f  Hoentgen rays, a s  ('ompat'pd " l th ('al BOllng ma<"lllllt·, C .  \\ H Blood . .  (3G9 , 473 Glass slIPet� 01' pl<ltes, applj ing backlllg ma-
( IU m tungsta t e ': A. "�e are not a\, a l E' that Bottle box., II H JIIghd_IU . .  . G6!l,2;)H telml to. W. Buttlpr . . . . . . . . . . . . . . . . .  . 

Hottlp �tOllVP1 ,  (' POI hush . . . . . . . . . . .  GG9, '�8G Goods packlllg cushion, I,' . n RpM1 . . . . . . . .  . 
ZInc su p ll lde has been used at a l l  fot' fiuol'- Bot Up- " ilslllllg lIldf'hlllP, .T. H. Rep{l . . . . . . . . 6U!), 2(-)7 Granulating maehille, B. T. �JurphJ . . . . . . .  . 
E' scent screens. If it is ser'\ iceable for that BI .lkp a( tuatlllg IUP( huIIl Slll .  'Y 'Ylshart . . .  669 , 406 GI'aphophollP record shavpr, C �\.. G Pllteh 
l Hl l pose it  would drh e out calcium tnngstate, 

nll
t{��' I�r;;: }H1��IIy�li��:�

ll
:
J
��·

S, 
. �lU���

I
.
I
H
' for 

GG9. 220 GUll�I��lt�)�n�tic '�la�h'l;w: F. l\1 " Ga�Llnti ' : : : 
� l n( p it is very much �heapeI'. Btidgp, lllO\ .lhlt', T It.tIl . . . . .  . . fHi9. :H8 Gun snpport, fiphl ,  l\IPIgS & Stout . 

( 8 1 2 2 )  C. J. B. asks : I s  it possible to rr:,�;�:' f���j���",
(' ,J Ri:s'"Lein : : : : .

. .  
· g�g: l�� ii:::�;\ I���ee'..(�,\t;:,

eh
l�eR!�I"�hi�,�i���p

s 

GG9, �R1 
GW), :H-B 
n6n, 465 

669,207 
(-)(-)i). 2:W 
GH9 , 'W7 
(in!) OH4 
m-iH, 1 10 

en l a rge a photo.g-raph by proj E'(·tion ·) By thi s �:��;I;<1���PJ�' 1:' D�:it'�:)� .
p
�. ' . . .' . .  

6()D , 1 44 ��;����:�'. ���?, i����,l�(����I�.�lP 

r Illean to insE'rt a negative i n  the ('amera. I ( an �pp (' I Paming ( .In 
G69 , 3 1 9  

Harrow tooth, .T. L,UlZ . .  . . .  . .  . . .  G(i9, 258 

behind which Ulf' l e  i s  a SOll l'ce of l ight in I (�<1I1 0VPlH 1', \\T. \. �Illll tpr . . . . . . . .  669. :l22 HallvpstPi' aillon strt'hhmg dPHCP, H. J , ( nn 0IWIlf'1', B n. \, oods . . . .  . . . . . . . . . . .  ()H9, :375 Case . .  
p ace of a I late and p roJ ect the i mage on a ('ap, Ildthlllg', I. r I"\.ppl( !:. . .  . . . . . . . . . .  f3(-m. :�-B Hpatel'. �l'f' Hot " atpr hf'atpr 
niece of rapid paper. I trIed this several Cur IJral ... ('. " h('t�l, T \Y )lcXalb; ' " GG9,2H 1 Hl:'atlIlg' apphancps, manufact lllP of ('](>{'tri-

times and could get nothing more than re- b��: �O���h��'Hl�l;g �lJ l�l�l�:,\{:r il' C "'VJlhaIIl� ()(H), 088 HOP,
(
�'. �. ��:(�\

t
�l: · .' · : : " : " · . �3E: l�3 

duced s i l ve r  on the pappr. A .  It i s  possiblf' C son
1 

ptnal . 
I ' . (', ' I 

. . .  . . . G69, 29G �t����
n
�t(���:;I\'lg���

.
'�;�;�(�b

l'
���:�, I; ' . : . . . . �i��: ��� 

to make an enlargemept in the manner de- c�� ��
l
�p,

S
�<l'bl(�:

I
.t ��

, 
V<lll(if'�l

I
:�1 : . . . . . . . .  3��: ��� Hosp conduit for ralh\ "lYS, H. G('isp . .  . . . .  GG9,214 

s(, l ihed, if p 1'operly fl l'l an,{ed. The opp ration ('.I f h.lu l, �\ )1 �\'('I ... lm . (-)(N, 1 1 1  lIot a i r  t o  pal is of tlll:' bod." dp\lCP fot ap-
must be performed i n  a room entirely dal k, �:;�� t��!�:t'!·; P�I tpr �� O�\��rlP11l .

. .
.

. . . .  : : :  . .  : �{�{n:��� Hot ;,
l
;�

l
:;'h·��t;.�·, 

I
�
o,..t 

. .  
CiarksOl; 

. 
. . . . .  . . .  

so that no light ( an strike the paper exeept ���������:�i��' f�;��I;et�o��,;\�lll;l(�rt�;r�: 'j)e' i-)l'o;; &. ()fN ,:30D �-l���(���s�I;���, li��:(;\P,I ,��,. ri�P�;.II:lzIpr . . . . . . . .  . 

669 , 087 
669, 2 1 2  
HG!-J, HO:1 
66H, 1 0 1  

that which passes through the negat ive. The Bouton . . . . . . . ' "  . . . . . . HG!1 408 Iutl lf'ator 8(>-(! �[)('('ll ludI('atOl' 
light must be in a bdX from which no l ight Cauls, VIano maflllIH' for pUllelllng J acquaHl, ' Inhalpr, rr. r1' OvprshuH'r . . . . .  . . . . . . . 
('an escape into the room. ...\ ground glasR, or C "t I-tm If' . . . . . . . . . . . . .  . . .  gg;:.�g7 I llkmg pad. F. CarL . . . . . . . . . . . . . . . . .  . 

opal glass,  0 1' o i led paper lllUSt be put be- ( �!·��;.l/.�·t�.
" ;;��r)�'�" I:lI1�{a��

I
& 

P
gm;th : : : : : : : . .  : ()Gfl, -!1 8  ���lW;t!�f

d,
f't:cl;;c

II
����:����tor "al�(i" �.�k;l�g 

tWE'e� the light and the negative to diffusP ! i<��::) �I(��O!lS:::�' .l ,\�(�gt���� . .. . · . .
. .

.
.
.
.

. : .
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.
: 3:;�;�2� Intf'�gl��i;g�llJI�· e�:l(�{:�;:

t
�\ "B"L(>:'� : : ' : : " 

66n, 098 
(iGn, 074 
6HB, ��04 

the l Ight and prevent a flare spot from form- ('ash l PgIstf'r, l' II. RlekfOi d . .  . .  . . .  6()}), 4r.� Inv<lhds, dp"\ I(,l' for ball(lhng, C St ('pll t-'ns . . 
��:ti��.t 

t��d 
fOs';�:rp

Of
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1��s '
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I ��
�
,,;���!e(�t�� �';��;������:\r�/P\�; �:��i� ::f::�,� ��;�d�I�,t:i��l�J�� ::: :::: r:;�::iJ?H�?I�fl�:�t:��'�:�,
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d
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.
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HGf) . 35R 
()(}\),O�O 
()(19. 450 

be se-en on the paper a photograph i c  pORitiv(' 
ChaIIl ImkR. maklllg, F. \V. ",-"ood . . . . . . . .  669, 109 I rolllllg" lluchl llP, )1. Engf'lblf'cht . . . . . . . .  . 

( a n  be m a d e  on the p a p e r  b y  gh ing the proppr �'l�:���� 1ll�!�Ilr.'oy:l���lI��;.l� . . \\,. 'Vood . . . . . .  (:i69, 1 08 ���:l�
OV(S�pP�'�l;�'k '�OI�t 

DU\ lds . . . . . . . . . .  . 
Gfifl, 1 1)4 
(-)(-) ) , 2 1  � 
G(J9 , 1 [)9 

exposure. An exposure muc h longer than b) ( h<1 I 1 , G " \.llhpl . . .  . .  . .  . .  fi60, 1!lfl, Jonrllal lW<ll'lIlg , :'II n DE'vore . . . . . . . . . . . GGfI , J 7 8  
dayl ight

. "�i l l  ?E' re
.
qui l'ed. of ('ourse, s i�ee ������\\: �(;:�tl'�t��;: ��«�(��f�,

l:.�til · & '(:O\�i:, ' : " " " :�i{g, \li� f .... ol�Illl����11::;�;1;
f
:\P�:;I'.!!��1:a��. II ·It,:ld . ·  .

.
.
.
. : :  �(��:�(\� 

any a r t I 11C'lal  l Ight I S  weaker than da;y light. Clmd ... . s( If C(,lltP I lllg' dllll, M. KIl:'bpl 6G9 :202 I LulJ('ling machlllP. p<lcJ...age, C. Leffler . . . . Hun. 1 74 

Brom ide en� al'gements are made very o f tf:.n Chm n. H C Lpnt . . GG9 , 3!) � L.lmp, acpt, lplw g,lS, B N. DickprSOll . . . .  ()H!-) , 1 13 
(,hU l n  E B Jow H GGD, l l G Lamp hungpr, �\ LmdsaJ . . . . .  . . . . . . . . G()9 , 2Sa 

in this way. The best way, however, to make Chll l ll : .T · B. l\i \Yl;lI lUl'll . "  
.. .. . . 

GGn. 4�2 Lamp, ine�lll(I{'sc('nt, J 'V. Howell . . . . . . . . . (3G9, :JOG 
an enlargement is to use a eamera with two (' Ig-i1l' mold. I. Bl'.uh .  . . . . . . 60H, 229 Lam�� rVh'lhPad regf'neratlve gas, ,V. H. 1 .  

6G9, 404 
bello\,�, " ith �he lens in the middle between f����(>n� t��):1t�' I�I�' �����!"'�;�e�,(,

I:�l���ll{P ' f��' 1 1 , H9;) Lamp, 
E'
p�'ll(l;-.�t: it . . iI" B(>·s·t· .

.
.
. .

.
.
. � : : : :  : : .  : : : :  fiW) 22R 

the bellows, WIth a holder for the negative at Il1<lkIng, II .  E. Gr�luau . .  . . . .  . .  . . . .  Lamp, ph;\ sluan' s  plt'ctI'le, P 1\1. RandalL . .  (--;(-)n ; 1 00 

one end and the p ! a t e  h(ylder at the other Clth��n 
1 

finger board attachl1lPnt, �,.. A. t�!��gs�
o
(::���;tI'�����:;l�;f·J�a�.ip�s I£(;r

T
�l�f,t��U�� 

G69, 1 51 

end. The bellow s are longer than they are Cl�lml),\�.
O I

�. i��l�ph�� : : : · : : . : : . : " : : : . : : : : :  g-ltls�('s of plectnc, gas, or oil, E Stan-�n o rdinary cameras, t� give
. 

room for mak- �'i���:t �t���t���(>-� d1:i:��I:'�· 1\ia;.I)h��.�OIl . . . .  Leal��'r ll{to ·S·t l'lI;�, 
. .  
�:lCh·lll�· f�� ' ��'tt�;lg', ' j-: 669,357 

lug enlargements of vallOU S  sIzes.  Such cam- Clothps dl J Ulg and sunning devlcP, R T. \Y . I'OH' . . . . . . . . . . . . . . . . . . . . . .  . 66') , 081 
ti6n, �.n 
6U!J ,0(i8 eras are sold under the name of Copy ing '< ::\Ielton , . .  : . .  

� 
. . . . . . . . . . . . . . . . .  669 , RtiH Legglllg, J M Braun . . . . . . . . . . . . . . . . . . . . .  . 

C A ' . ( ock stop Stil{'dph & ' ogt tjHI) :]28 Lt'vt'hng instrumE'nt, .J A. Arthur . . . . . .  . 
alneras. n Ingpn lOus person ('an make an Cock: stop' aud \\ aste, ",,.. II�i;' : . · .  . . . . . . .  (W!); 4Xl LIfe at spa, appal atus for dIscharging awl 

attachment for an ordinary camera \vhich w i l l ( 01 ... (' dlu" ing apPu latlls, A ),1 Bacon . . .  WH),:J77 cm n lllg Imps for savmg, D. G )I.u-
answe r  the same purpose. �:�:!�;�)

l
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I
� '}�pp;l�atlls 

UG9,  l u2 Ligh\
t
;���lg ' arr;'�t��: ii .' ·c · ·i-"ll t . : . : : · · . g3ri:�NA 

( 81 23 ) L. P. R. writes : I wish you ('om�7l\'lIlJ�
O���e�.J �I��I.:�11:� ·" " 

. .
.
.
.

. : . . .  : ���: �g� t:)I(�����w R�l�_�
I
��ff(�;iS�· . . ����·�·� : : : : :  :i��,4:)?: �i��: i¥� 

,, ( m i d  p u b l i s h  through J OlJ r paper the severa l Contllllt for tnul"lJl1 ttlllg 1)('''"''1 1 ('  of Illum Loeolllotn e, le(', C .  E S Burch . . . . . . . . . . . . 669, 2 1 0  

causes of knoek ing i n  r a i l  J o ints A .  '1�h e  ��)�11;�X
ltS to

. 
I Pg

.
ISh' I S, �.

l
.
uncb ,  J 
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I��l.l�
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l
: (-)f)9, .t91 

LO()�I;�,��lll . .  �
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.
o
.
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.
i�m. 

mp��<1
.
llI��l�, .�V' . .  F. 669,472 

kno('king at 1 ail Joints i s  c aused hy the wheels COIIVI') ('I , pn(,lllll .1tH', 1\1 J l'(n Pl . . . . . . . . . .  (ltln,4!n Loom \\pft thr<'ad controlhng attaehnlPllt. 
striking a depression at the J oint of the rails ,  ('oolpr 01' l efrlgPIaiOl , .r .  n. D<1"\;\ . . . . . . . GG9, H iO C. Fuch s . . . . . . . .  . . . . . . .  6GD, �:1!l 

('mn ,  muthhw for slllittmg E'<lrs of, 'V. D LuhrIcator, l' Burg-Pl' . . . .  . . . . . .  GG9 , 1 !l5 
made by a separation and the wear made �\..d.lmH . . .  GG9. 4�4 )'LlgllPtlC blow out brush holdpr, A. C E.-tst-
b3' the whee l s  r o l l ing- over the J oints. An ad- CottOIl plpv<1tlll g' and elt'alllllg apparatus, " 00£1 . . . .  . . . . . . . . . . . . . . . . . . . . . G(m . 4�R 

6(-)H. 464 
()6fl . nSf) 
6G9, 223 

ditional C'ause ma"l.;� also come from IOl)se fiS'll-
sPt'd, R .J. Rp,) Holds (-j.(-)B, l H2 )IaIj' lj bOX'l

O :F'. Lidkp . . . . . . . . . . . . . . . . . .  . 
.1 Cl'pantlng �,1Il , .J. L Rltpr GG!1, a72 )Ia pt, I C. IIell1 l lf'h . . . . .  . . .  . . . . . .  

p ' atf's, which a l low a s l ight depression of CUlth .ltOl , E IJ H.l l tzP11 . 6HH , 1 65 ::\-Iatch boxlIIg macbllw, S('v('n & Cahpu . . . . .  . 
the end of the rail  that the whee l s  are passin£" ('UltivutOl . (' \Y :\lI{'h.wl . . .  . . . . . . . {iW), 2()1 :\latch splints, machl1le for tlsspmhling-, J. 

. ,  CultivatOl, I Hlmg, Bl ln!...l!:'." & "'�ptnch . . . . Gt39 . 1 ::t4 C DOlllwlly . . . . . . . .  . . . . 6G9. �8:� 
off, when the wheels W I l l  strike the el evated CllI lel , hal l' , (; R r'Pl gnsoll . . . . . . . . . . . . 669, 078 l\Ipasul'lng d('vicp, hqmtl, .T II Qlllnn . . . . . .  66!1, R47 

end o f  the next rail . and thus make a s l ight i:���:!.7,�{t l�;\�rt:l ;�11)t�1��,
U�J . ThoIll�on 

.
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. .  
: : : :  . .  : ()t-)fl, 4GO 

i����il
l
���:�� ��I��::l:�:

t,
pt�· , ��\�\g�;:::��l1;� S;lHi 

6G9, :]79 

depression at the joint.  ('m tam pol<' t l ,IWlpl , .J II IIllllkpl" . . . . . . . 3�g:�n nlPtul lIIto molU8, etc , llPIUlI ,ltus for 

( 8 1 2 4 ) H. D. W. asks : 1. Can you give ����l�Hstr���:
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G69,46G 

Dental If'g'1l1ator .:ll1d SpatPl .  H. H. Martin . . (-)69, OB2 J ugated, F . SmIth . . . . . . . . . . . . . . . . . . . .  661) , 1 48 
me any formula for an induction c o i l  suit­
able for running a wireless telegraph ? A .  
A c o i l  i s  described i n  S r  l'PLE l1E"T 1 1 2 4 ,  price 
1 0  cents. The c o i l  i s  put to its  strongest 
spark by adding cells of battery. Six or eight 
( ej l s  shonld b e  sufficient for . the c o i l  named 
a bove. 2 .  Is It  known how Tesla gets his 100-
foot spark. A .  We presume h y  one of h i s  
os("\l lat(),'s. 3 .  Would it  b e  a n y  cheaper t o  
make !i n  apparatus l ike his  or to make au 
induction coil ( for ] O-inch spark ) '! A. The 
("oil  i s  much c h�aper. A coil  giving a 10-inch 
spark i s  described in Bonnf'y'g " I nduC'tion 
Coils," price $ 1 ,  b y  mai 1 .  4 .  Can you tel l 
me of any explanatory or descriptive articles 
on wireless telf'g'J'aphy 'J A Ree Fah ie's  "His­
tory of "'ireless Telegraphy , "  pri("e $2,  by 
lna i l  

Dplltal vnlC'aIl IZ('r and thu.,k, Fpltm.lIlIl & l\ldals In plpdrolJ SIS, rpcovpring, H A 
Ilmt,,,g . . .  . . . .  . . . . . . . . . . . 66D, 197 Frmieh . . . . . . . . . . . . . . . . . . . . . . . . . . . . GGn , 4-W 

DIRtIlll1lg' Hlld COllC'(,llll i1tmg hquHls, appar- Metals hy E'lectrl)l;\ sis, rpcovt'rlIlg amI Sf'pa-
atus fOl , Raudom & SehrIlJdllx '

" . . . GGf}, 4�5 ratlllg, II. A 1" l aseh . . . . . . . . . . . . . . . . . . G6H, 442 
Door (hNk <lIltl clo�('l', comlnn('d, E . Cliff . . .  (i(iH , 1 58 l\fptal�, elpctI'oh hc apllalatus for f{'COVef-
Door or g<ltp, n. " UartlIH'r . . . . . . . . . . . . . 66H , :l20 ing, H A. FI ascl! . . . . . . . . . . . . . . . . . .  669,4:39 
Draft "quall"e l ,  J . HllRk . .  . . . .  . . . .  ()6!l, :n 2 1fining maehiIw, submaline, A.  All('ll . . . . . . . 661), 276 
Draft hook, .T . CartPf . . . . . . . . . . 669, 3R2 Mold. See Cigar mold. 
Draftsmen' s nsp, spctlOn liner for, H. H. Molding apparatus, 'V. E. Kuox . . . . . . . . . . . .  669, R08 

Hill . . .  669,239 )IotlOn C'onvprting- mpcb<ll1isIll ,  1\1. E. Rtovpr .  669, 269 
Dra" ing cun p m.Hlp of calflhoard, pte . II MotIon. means for convprtmg, .J. vVI(>SE'n-

A S'H'lIson . . 669, 270 hach . . . . . . .  . . . . . . .  ' " . . . .  669, 20!-) 
Dra" ing in framp, 'Y 1.1. I\:ePIK' . . .  . . .  6W),aB4 Motor, J.�uhlmanll & Nplson . . . . . . . . . . . . . . . . 669,2:�4 
Dr.p(lging apparatus, .r. C. \YhIsl('r . . . . . . . . G6!l, 1 !J2 )lmH'r, motor la" l1 , T & "'� II Coldwell . . . 669 , 4�7 
DrpcIgl1lg hl1('kpt • .  T.  F. Morfls . . . . . . .  (i09 , 446 l\IOVi lllg- muc1111w, .T . ",. . LatImer . . . . . . . . . . .  (-)(iH . 25!l 
Dnllmg, honng, or hkf' madllIlPs . fpl'd l\lo" ing maehlll(', .J. B Tong-as . . . . . . . . . . . . GGH,2()2 

IllPl'l1<lIllS1ll for, l\f BilCkstl'olll . . . . .  609. 407 )I(H\ ll lg machl lw Cllttlllg" apparatus, r�. J. 
Dumh \\ Hltpr Htoll, antoIll.ltIp, PIPI'f't' & 1\1f'- ",. H Glffhorn . . . . . . . . . . . . . . . . .  . 

::\[.Ihon . .  . . . . .  669, 2fW l\fnRl(' spool ('omIH'llsatlllg', R. >\. Gallv . . . .  . 
I�avps bongh �( I'('I'11 vl otpdol , I" nul)('ocJ... . . n(j9, 4().') NaIl ('xtra('tlllg' PI' mg hal', A. G. ThoIll . . . . 
1:1t, ( t l l(' C'1 I ( mt (']08('r, ('OlJl cOlltrolh'd, �T. Xut loek, E Holllllg� . . .  . . . . . . . . . . . . . .  . 

n P.nu(' . . . . . .  . .  . . . 6G!1 , -1-2!1 Nut, vl'hi< h' :lxlt', G 1] Stt'in . . . . . . . . . . . . .  . 
IJlt C t I I C  ( lll l'pnt rf'gulatmg (}I'V)('(' ,  "'. fJm- Ol'(,s, rptOl t for trpating, r Gnitprman . . . .  . 

nGfl, 47!l 
G()< •. :a2 
6Gfl , 1 0G 
6W. , l H4 
(iG}). W:1 
(-mn ,41 I 

mo1 t . . . . . . . . . . . 66D, �()2 Ol'll<Ulwntlllg \\ <llls, (,tc- . (}PVIC'P for. II. G .  
F.IPC'tI IC JIl ,lehllH' (1\ 11"1110, N. (' Bassett . . .  ()(-)q 21)1) ('ollp1l1Hll'g . .  . . . . . . .  . . . .  G69, l �G 
l;lpctl l(' mptPl lI1g s, StPHl , E Oxl .. , . . . . .  Gfn : .n o OvPu, stp.l1l1 contInit {'onll('ctIon, and ('ook-

I NDEX OF 
Cl(,(·tnc t imp s" Itch, I i  .T COf!"R\\ .. ll . .  . .  66H,477 mg utpllsIl for USI:' thprp� ith, cookmg, 

INVENTION S Elp('��;l�l I�lt:���)�lt'(��t, Vi t�:'J��.�l.�:�l�� 
ho<l;\

, local 
(jfl() , � H-i pael��:lg 

T
fOl���l��n� hox('s. mpt�iil�: ' i�: 'C�l�I� 

669, 221 

Elpctl o<lp, hattpl J ,  G IIpHlpl . . .  . . .  6(jD, O"';.') mont . . . . . . . . . . . . . . . . . . . .  66D, R18 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

nARCH 5, 1 9 0 1 ,  

EIp('tl odp p1.ltE ' for l'lt'('tl'lc u (,(,lltnulators, IT Pad. Rf'P Inklllg pad. 
F Hoilpl . . . GG11 , 240 Padlock, � B \YPIlt!pl . . . . . . . . . . . . . . . . . . . .  GG9. 205 

IJlpctlOID( t( I fOl' rpJay pm po�('s, ('�llnl1ar� , P'llH'r, PPI fOlutt d, \. hlf'lllff'hlt . . . . . . . . . .  H09, 20R 
C I Phol P & RqmPl . .  . . .  . . . . . . . . . . . .  GG9 , 1 49 Pall(>-l' sprVlllg Hl)IlHl'<ttllS , toilpt, C. G. PC'tpr-

Cl('\ oltOl' R('p \YIIlt11aHs f'lpvator son . . . . . . . . . . . . . 669, 178 
Clp\ lI tor f'H I In.tl ... p Hllllal'atuR, l\I L l\Iatt- PapPI stock i1H1elltlllg 1ll.1C'hIllP, R A. G 

El('\�:�
l
(�l' 'HHfph (}n l(p , R. n (;orton . .  . .  g��'7�� I pnp(��

U
;;Immlll� I la.::}ll" ;' ,  " ,1 11. B 1\1 �\ll(>-n ���,��� 

1'�llg'I l lP, .J DO\ N . . . . . . . . . .  m--;9 00n I PapPI' " 11h c<i l lulll . ptp , m<lchllle for coat-
l:llg'lllt', I �  � ('I�oll n.W) 24r') ing-, 1'.  'Y "�ppks . . . . . . . . . . . . . . . . GG9, 1 5� 

A N D  E A C H B E  A R I N (j T H A T  0 A T E. ����� �!::�. F�l�;�)��lf' igllltpr fO'I ' 'p;I;lt;si�'p: ",. (-)(-)l) ;290 P,
u'�)

OI
�ra'�;l�

fu
�e

s. llrodnf'ing 
. .  1��(�:�� . �.

i
.
t�l: 669, 1 1 9  

F D.1\'1R . . . . (j(jD , 2T� Piano, J C II 80J111<'11 • .  • 669, 104 

[ See note at end of list about copres of th('sp pa tent� J 
---- ---

Acid making phORphol IC, F'. P Yan Dpll-
bl:'l'gh . 

Addmg and prmtlllg machhH', �\. Hoch 
AddUlg appal atlls, 1'\ H �alldhpl"l 
Addlll/;( mIl< hlllP, A .  Ho( h 
Advf'I'tising and veuulIlg" <lPlMl .l t n:-;, C 

Yale . . . .  . . .  
Advertismg dpvic('. ,,-,. . e.  Fo" It'l' pt al 
All' compl'Pssor, F . . 1 A. KllIdt'rmallTl 
Album, paspl, R. F OhtprtpnffPl . .  
�\lbumell ,  ohtailllng, G Dp� ('1\:1' 
Alkali bv ('lectrol� SIS, IHo(lneing. II. A 

Frasch . 
Amalgamator. 0 �Lll'iR . . . 
Back pedaling hrakp. ",T S CnbPIman 
nn]p tIP, cotton, P B Hhnst(�r . .  
Ba Img" pr<'ss. ,,-,.. R Livpugood 
nalmg prpss, .T l\l Rand(>rs . . . . 
Ballot hox, rpglRtprlllg' and ullu'('ling, E 

K Tolman . .  
ndPti cuttpI' awl fp{'(h I . . T N 'YIlson . 
Ra th tuh, pOl ta hlp , II: BI PH1\--' . 
HattpllPs alld l't'gpnpratJng plpmPllts thpl't'of. 

669 , 27 1  
(-)(-)1). 1 0:;­
G(jl ) . 2 1. 0  
GGf), 1 G8 

66D , � 'n 
GW). l f)S 
h(){) , 1 1 H  
nnfl, '�2fi 
6G!1, :Wl 

(lm, Hl 
fin9 , 4�2 
fjfifl, 2 n  
HHD , 470 
GGfl. 1 7fl 
H6n , 4!10 

n()<) l flO 
(if) ) , ""'--I J 
(-)(-)H, 07() 

I�xvln!4n{' f'llg l llP ,  0 n .Jnhnson (jW). 41 n  Plf'kpl . �p(' Fr\1lt pickpl' 
I't p{1 trollgh, pOI tablp, � HtoJ\PI' (-)(N.22f1 Plctllrp 01 nanl(' p1.lte hoWer, 1\-1. C Harri-
Ft ]H'P, l' LI('llt fpldt . . t)t)<) , 244 man . . . .  669 , 41 2  
1<'PI1('(' ]lost, P P. T 1', fp (j(N , .�.10 Pill 01 thp hk(' for safpt;\ fastplllngs, A. 
r'llp, hIll , \Y. )1 PparHP, .TI ti()cl , 2-!G Potts . .  
I' Ilt(>l' and l ('fl ]gPl'�ltOl , (omhilwd. �\. (' Pi lll:' \\ lPIH h, (' l\l. Ingf'rw)ll . .  . . .  

�lnt:;>;llagpl fiG!l , 1 27 Plall tE·r ,· <lweI ... 1 0" corn , "'�. B Maris . . . . . 
I'lltpr, ralll " atpI , L .T H r pIllll . Wi9. 27R Plantpl. sppd. 'Y 8(1)(', . 
FlI P .Illpal'atuR, L ",. G ill . .  (i(--;O . 4'l2 rIm, . E \',.. Sf-I l'I... . '  . 

G6�, 00!) 
G(jrl .:I S'..� 
GG') 4')� 
6flfl 1 "11 
66l). �2!l 

Fu {' t'S('app antI " utpr to" PI ,  ('OInhlua tWIl, Pnpnmdt]c' {}pspa 1 ch tulip sJ stpm, �\ ,,�. 
,T Pnl1.1 1  . fin!l 1 <,;>0 Pparsdll . . . . . . . . .  . G69,4"G 

FI I  (' I 'xtlngUlRht'I', al1tnmatH" G .1 Lucp . .  (i()9:421 l)oison C'olltalIWrS, protpctne ll1pallS fol', Y 
I'u..;h (]P<lllPl , I" \\ �hll lll1 .\ll . . .  . . .  . . . (--j(-)q. �r> � H Kopold . .  . . . . . . .  . . . . . . . . . . . . .  . 
1 ' lshll1g' 1 ('(' 1 . na Ill" & PdTkinsoll . . .  . (--j(-)!), 2-1fl Polp or column, tubular • .  T. Lan:;>; . . . . 
I ' l shillg I PP l ,  ",. rl'r.11)11P . (ifj') , �:�2 Polt', span wil'f', .T. Lanz . . . . . . . . . . . . . .  , 
!'lOlll' Inn and s lftPl', P lLwtz . . n(ifl , 2;.(;) PORt. �f'e Fpnce post. 
rIo" PI pot, II B UtI:'. n . .  669 , 1  (j1, Pot. Sep Flo" pr pot. 

Gm, 243 
6nn .�()-t 
669, 496 

l'hlHl dlSpPIl Riug nwf'lwIII sm, ('oin achmtpd, Po\\ pr, 1i1PHllS for transmitting, J. H. 
�T IT P<lin(' 660, 428 ",.atts . . . . . . . . . . . . . . . . . . . . . . . . . . .  6G9, 275 

Flush tanks. (lpV] ('p for suppb lllg " atpr to, Prmtlllg fioor doth, ('t(' . muehine for, C 
W .\ ' 1<>x,III(\pr . . . . . .  . . . . . . . . . .  66!), 1  !).] H Scott . . . . . .  . .  . . . . . 

Fold Ing- eh<1 l 1 , A Bald('shN·g-E'r . . . .  . .  6fiO , ��'-�-! Printing maebhw, multwolor, I Orloff . . . .  
Forging m<lehlllP, (' D Ri('P . 6tN, 10 �  Printing prpss, Palm P I'  & DPlllllearl . 
F'ralllP �pp Dl u\\ ing 111 framp ProllPlling appaI'atns, r 'Ypl1('1' . .  
I'rll l t  pickf'I', r; \\,.. TTod'!ps . . . . . . . . . . .  (3G9, 1 60 Pull{'y, bplt, P Klltseh . 
1' 11('1 and makl llg �<lTlH', ( 01l1PORit(', C .  0 P PUttlp gOVPl llOl', A. F \\Tn r(l . 

efl0 ,460 
6nfl,4Q-t 
6(if}, �6q 
flnQ. Z!l4 f16n . 444 
6n!1, 274 

Ho\\ pIl ( r(' i RRlH' ) 1 1 . Rfl4 Pmtlp fPgnlatlllg {}pvi('p, sthlm, .J G IIodg-
I'urna( P.  f;;;pp BoilPl' fnrw-\('p son . • . . . . . . . . . . . .  . . . .  . .  . . .  G(i!l,257 o It'l'atmg h\ o liquid prlrnnr� , H. K 

H('ss i't al ( l'pissup ) . . . . . . . . . .  . 1 1 , Rn� Furn.l c(' for hf'ating ll1ptnl Imrs or Rhppts, 
Norton & Robinson . . . . . . . . . . . . . . . . . . . . .  66!l ,265 (Continued on page 174) Battery. See Secondary battery. 
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WOOD o r  MET Al Workers 
PUIlch, hand, .L T. Carmony . . . . • • . • • • . . • • • •  669 , 231 
Puzzle, Ashh;v & Slocum . . . . . . . . . . . . . • . • . • • .  669,452 

, PU7-7-le, F .  W. Mol'(')', .J r . . . . . . . . . . . . . • . . • • •  669,445 
Pyroxylin eOllltH)Ull(i8, apparatus for forming 

Without Steam Power should use our Foot · and Hand Power 
Machinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathe!O, etc. 

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. V. 

articles of hollow ware llIlHIe of, C .  n. 
Thul'l)('l" . . . . . . . • . . . . • • . . . . . . . . . . . . . . . •  

Pyroxylin eOlllpolllHls, 1ll:l11ufaeturing ul'ti­
eips of hollo,,, WHrp hom sllPets of, C. 
H. 'l�ht1l'hel' . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

Railway eaniage window, .T.  Darling . . . . . .  . 
: Railway, pipetric, C. B. 1·'Olll'lJiPl' • . . .  : • • • • • •  
Railway, electrie, 1I .  Hil'st . . . . . . . . . . . . . . . .  . 
Railway signal ,  C. H. l{pmingtoll . • . . . • . . • • •  
H..pcorder. Spe Cash l'Pcul'del'. 

HOW TO MAKE AN ELECTRICAL 
Ree�t��.�te 

. .  f
or

. 
t
.
o
.ll�l�e(� . �1.1�:I:I��I.(,.".

t
.
S: . .  I: .. .  �: 

Furnace for Amateur ':;t fJse.-'l'he utilization of 1 1 0  volt 
�lectric eir�_�uitR for small furnuce work. By N. l\lonrne 
Hopkins. '!'ll ls valuable article is accompanied by de­
tailed working dr}lwinQ"s \ fn a large scale, and the fu]'­
nal�e ca.n be m, lde by any amateur who is versed in the 
use of tools. 'Phis article is contained in SCIEKTTFIC 
�6�]£�l��� il�T�Pi" :i'�o��'�nr�i,la1�;y, :r�

e
y ��k

c
�i{;� 

or by any bookseller or newsdealer 

Rpel. See Ij'ishing ret'1. 
Rpfrigeratioll system, A. Siehpl't . . • • . • . • . . . .  
Rein 11010('1', J. 'V. Campbpll . • • • . . . • . . . . . . .  
Roeli: drill pl'Pssure aetuati81 VHlv(�, R. L. 

A.mbl'08P . . . . • . . . . . . . . • . . . • . . . . . . . . . . . •  
Rolling, continuous sheet llwtal, '1'.  V. Allis. 
Rolling mill, uutomatic reversing shpet 

metal, Hodgsoll & Norton . . . . . . . . . . . . .  . 
Rolling mill feed tahle, reversing, II. 'V. 

l{ohinsoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Holl ing mill, l'PvPl'sing, J. G. Hodgson . . . . . •  
R:) l )f, eomposih', 'V. P. \Vhitmore . . . . . . . . .  . I Rota l',v engitH-', F. G. Hatl's . . . . . . . . . . . . . . . .  . 
notary Pligiup, Kochpntlul'fel' & IIunteI' . . . .  . 
Rotary Pl1ginp, \V. 1\1. Piatt . . . . . . . . . . . . . . .  . 
Sad iroll, P. C. Giv('n . . • . . . . . . . . . . . . . . . . . . .  
�aslt l'Orltel' platp, G- .  Hel'rmann . . . . . . . . . . .  . 
�ash fastellPr, C . .  J. Beekman . . . . . . . . . . . . .  . 

HAVE T H E LAT E ST I M P R O V E M E N T S  >; U \\'  hamllipring mathill!', S .  I,'. Legett . . . . .  . 

No machine shop can be thoroughly up-to-dato unless Haw twt, H. Ackermann . . . . . . . . . . . . . . . . . . .  . 
it has the most �aw �harpening mu('biIH', Filstrup & Seho-
modern per- tip It! . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  
fected tools. Scale, weighing, L. IIaehpllherg . . . . . . . . . . .  . 
For instance, Sel'('('n. Kee \\, iwl()w 8(,1'('('n. 
the Sf'al, llottie, .J. A. ArUl1lI' . . . . . . . . . . . . . . . . .  . 

AS H L E Y  PAT E l''' : N I P P L E  H O L D E R S  Spulillg (]covie(· .  hottl". n. 1'. Gay . . . . . . . . . . . 

669,330 

669, 331 
fi6H, 45G 
(Hi!) 45D 
(1(1U ;218 
669, 488 

669, 449 

GG9, 225 
fiGH,07:1 

g3�:�gg I 
66!J , 241 

f)()9, 2GH 
6H!) , 242 
()OH , :J 1 5  
G(in, aflO 
W1!),4G1 
GG9, 447 
GGD, l ()2 
(W!), l GG 
()(i!), :WO 
669, 1 21 
Gtm,2!J7 

669 , 251 
(1()9, 08:l 

669, 007 
H()H, 254 

bold nipples for cutting e-ither riqht or left hand threads. Hput. S('(' Y('h ide s. 'at. 
They hold the sleeve from turning and take the strain Rpcondary hattery, H .  C. Porter . . . . . . . . . . . .  669, 486 
oft' both the sleeve and shank thread. Made of best �pctional boiler, Hardie &, Thc:npson . . . . . . . .  GG9,:-WO 
quality cast stef-l, carefully fitted. Long or short nip_ Sewing machiIw looper, H. P. Uiehards . . . . .  ()6B,:J27 
g1el�g1�

t
w�t��t�JLl

ct�1���l foi�: Ashley Hol
ders are ����;: ��',����y(�:-, (f�°i.J

,
�'
a
r(f:�I:a:���·�l���

l
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WALWORTH MANUFACTURING CO. Sharp!'n!'l', knif", F. D. Sperry . . . . . . . . . . . . •  (1(lD,:J56 
1 28 TO 1 36 FEDERAL ST. . BOSTON . MASS. Hharppnpr, lawn mower, G. A. Robbins . . . . . 669, 468 

Sheet metal by h�vdralilic pressure, shaping, 
There is never any question 
about the quality of a � I c. II. Harrington . . . . . . . . . . . . . . . . . . . . . -.  669, 279 � Sheet metal elhow, 1<\ Dieckmann . . . . . . . . . .  B6H, l 61 

=' I Sheet metal, manufaetnre of, It. G. 'W"ood B .  F. B AR N E S 
U P R I C HT D R I LL.  �� HhO{'�

r
(�.

ss
�!� )Kit:tt : : : .' .' : : : : : : : : : : : : : : : : : : : : :  ()�6;�r¥ ;-= Signal. See Raihya;\' signa 1. ' 

The tool here illustrated is our 20-inch 
Drill, and we g-uarantee it to drllJ up to 
1 incn in steel and I� inch in CHst iron 
a1 a good gait and w,thout strain. \Ve 
build l arger sizes and will be glad to 
fiend ful l data on our entire line to 
interested people. 
II. F. IIARXES CO., Roekf'ord, Ill. 

. ' ; Skirt snpporter, E. A. Estabrook . . . . . . . . . .  . 
'" Slpd, bob, L. Rodpllw.p::.r . . . . . . . . . . . . . . . . . .  . 
!.or:! Solder, ,,� . .:\. ),IcAdams . . . . . . . . . . . . . . . . . . .  . 

Speed indicator, G. C. Davison . . . . . . . . . . . . .  . 
Spinning machine fepd roller attachnlPnt, .J. 

E. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spoon, C. H. Holman . . . . . . . . . . . . . . . . . . . . . .  . 
Spring motor, C. Vogt . . . . . . . . . . . . . . . . . . . . .  . 
Staging, swinging, S. B. Short . . . . . . . . . . . . .  . 

Oueen Transl·ts and Leve ls . �f:�:::�, 'hlJ1��I,IVllW.h�:ghb�i . �.
e
.
i
��

lil
���� : : : : :  

I Stump t;\'pe holder, hand, H. C. Folger . . . . .  . 

H igh G rade I nstru m e nts with t h e  Latest I m p rove m e nt s .  >;tand. S.ee T"lescopic stand. 
1� page .En- · _ 240 p�ge l\fat.h- I �i�:;�� 11;)(�)N(::: £r.. T�·,,��1�;:��

O
.
I
� 
.
.
.
.
.
.
.
.
.
. : : : : : : : : : 

� l n e e f I n g  I THE QUEEN I em
.
atlcal Gata- ,  Stpam e

.
_ugine, )j'isher & Krueger . . . . . . . . . . .  . 

( ata}og�e on l o.g u � on ap- SV:'am generator, .r. W. Jones . . . . . . . . . . . . .  . applIcatIOn. plIcatIon. Stearn generator, B. P. Stewart .  . . . . . . . . . .  . 
E N G I N E E R S '  A N D  D RA FTS M E N ' S  S U P P L I E S . Steam trap, W. Broad . . . . . . . . . . . . . . . . . . . .  . 

Q U EEN & CO  Optical and Scientifip, �team��r, wheat, l<�. J
.
, p

.
iCkering . . . . . . . • . . . .  

. ,  In�trulnent Works, SteamIng tank, R. Blrkholz . . . . . . . . . . . . . . .  . 

69 Fifth Ave ., New Y o r k .  1 0 1 0  C h e st n ut S t . ,  Ph i la .  �i������ �i��S:l�.'�.�:, Ii: �;. �������g��;l : : : : : : : :  
WORK SHOPS 
of Wood and Metal Workers, with­
out steam power, equipped with 
B A R N E S '  F O O T  P O W E R  
M A C H I N E R Y  -
allow lower bids on jobs, and give 
greater profit on the work. :\lachmes 
sent on trial if desired. ()atalog 11'ree. 

W. F. '" J O H N  B A R N E S  CO. 
1 9 9 9  RUBY ST. . flOCKFO���_ � :=������_ 

T H E  WATE R B U RY 

Steering maehinelOY, A. B. BrowJl . . . . . . . . . .  . 
Stools, chair8, etc. , hack rest for, A. I'�ra-

SPI' • • • •  ' • . . • . . . . • • • • . • • • • . • • • . . . • • • . • • •  
Stop motion, maehinp, G. \V. vVehpr . . . . . . .  . 
:-:;topper. Spe Bottle stoppel'. 
Storage hin, E .  L. �I('ssler . . . . . . . . . . . . . . . .  . 
:-:;tovp gaR lmrnel', eooking, J. J.�. Skoog . . . . .  . 
�Hove, portable and folding, F. S. Lang . . . .  . 
Htrap. See Deckle strap. 
Sunken bodies, apparatus for raising and 

conve�ying, M. ::\1. :1.  O. O'Conor . . . . . . .  . 
Suspending d('viCt�, .r. P. Love . . . . . . . . . . . . .  . 
Switch. Set? I'Jlectrie line switch. 
S,yitch and rheostat, eombined, II . E .  Reeve. 
Tableanx, apparatus for exhibiting, F. J .  

l)o,,-p . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'rag Or tiekpt, marking, G. W. McGill, 

Tank. See Steaming" tank. 
669, 426, 

()6B, :�8G 
G6D, iUm 
6()U, 425 
66B , 4r.7 

fJG9. :l70 
6(1!) , 2 1_ U  
669. 1 :n 
fifU), 2gS 
G6H, :H;� 
6(19, 1 :17 
669, 080 

669 , 147 
fl69, 132 

��g:��� 
G6H, :1fiU 
6GB,474 
669, :l46 
669, 250 
669, 235 
66\).;]01 
669 , 230 

669, 25:1 
66B,1Hl 

669, 205 
fl69, 448 
669,281 

669. 467 
660, 142 

669, 102 

669, 384 

669, 427 Emery Grinder, 
with adjustable table, for fiat surface 
grinding and finishing, and for ordi­
nary tool grinding, 

Tank joint and making samc, 'V. S. Judd . . .  669, 1 1 7  
Telegraph receiving hlank, manifolding, E .  

iT Send for Oirculars. 
B L A K E  & J O H N S O N , 

P. O BOX 7 ,  
W AT E R B U R Y ,  CON N .  

" WO LVE R I N E "  
G as and  Gaso l i n e  Engines 

STAT I O NARY a n d  M A R I N E .  
"'\-"'olverine" is the only reversible 

MarineGas Engine on the market. 
It is the lightest engine for its 
power. Requires no licensed en� 
gineer. Absolutelysaje. Mfd. by 
WOLVE R I N E  MOTOR W O R K S ,  

1 2  Huron Street, 

Grand Rapids, lUich . 

T H E  E U R E K A  C L I P  
r11he most useful article ever invented 

tor the purpose. lndispensabla to Law­
yen;;. Editors, Students, Bankers, Insur­
ance Companies and business men gen­
eral ly. Book marker awl paper clip. 
Does not mutilate the paper. Can be 
used repeatedly. In boxes 0f 100 for 25c. 
'1'0 be had of all booksellers, stationers 
and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man-
pfi�

t
u�

e
.� �ox'1�r1fl!��r:;j:ld�,f�Y: 

Economical Gas Engi n e  Igniters 
of every description for 

Station ary. Marine or 
Automobile Engines, 
Dynamos, IUagnetos, 
Starters, C o i l s  a n d  
PIngs for either touch 
or jump spark. 

Mfg. C o . ,  80 St. Clair  S I . ,  Dayt o n ,  O. 

manufattur�rs' mOdds 
of every description made to order with prompt-
til'S:', rf,���\�T�tlina;lt:�gi�e�,

y 
ca�

o
����s��;�;o;�r�: 

meters. Revolution Counters, etc.; in fact. any kind 
of model made from designs. Also special tools and 
machinery for any and every purpose. Correspond­
ence invited from those intending to equip a plant. 

� lllustrated circular free. 
Pratt Si Wbitn¢y £ompany, Hartford, £onn. 

136-138 Liherty Street, New York. 
GRAND PRIX, PARIS, 1900. 

Jlo,,-ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
'rf-'1ephone apparatus, P. C. Burns . . . . . . . . . .  . 
Telephone apparatus, 'V. O. Meissner . . . . . .  . 
Telephone key, Yaxley & Cadden . . . . . . . . . . .  . 
'relephone rpc('ivcr support, J. J. HartL . . .  . 
TelpphollP systt:>m, C. Malthaner • • • • • • • . . . . .  
'reh'scopie stand, G.  Hav('ll . . . . . . • • • • • • • . . . .  
'l�hin eouplillg, F. L. JIawldns . . • • • • • • • • . . . .  
Thill COUplillg, F .  i-tcpsP . . . . . . . . . • . • • • • • . . . .  
Tieket, railway, G-.  "'. Craig . . . • . . . . • • . . . .  
Ticket? railway, Richardson & l.,Iangston . . . .  
Tic. See Bale tip. 

669. J70 
669, 072 
669, 094 
669 , 47 1  
669, 1 1 4  
669,366 
669 , 480 
669, 2:18 
669,4;)0 
669 , 076 
669,489 

'rile maehiIlP, A. H. Murray . . . • • . . • • • • . • . . .  669,424 
Tilting gate, G. W. Simons . • . . • . . . . . . • . . . •  66D, 208 
rrire, O. I.J. Leach . . . . . . . . . . . . . . . . . . • • . • . • . .  669 , :1!l6 
Tirp, bicyclp, .T. A. Orr . . . . • . . . . . . . . . . . . . . . .  669,OH7 
Tire tightener, wheel, C .  A. & G.  A. An-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  669, 227 
Tohacco cutter, J. R. Adt . . . . . . . . . . . . . . . . . .  669, 2H8 
Tohacco scrap machine, B. F. Strickler . . . . .  669, 150 
Toy, coin freed mechanical, Palmer & Hart� 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Toy cych', automatic, .T. P. O 'Npill . . . . . . . .  . 
Toy vehielp, .J. Flindall . . . . . . . . . . . . . . . . . . .  . 
Toy, windmill, J. W. See . . . . . . . . . . . . . . . . . .  . 
Traek fastener, C. L. Durhoraw . . . . . . . . . . . •  
'Pruction wheel, E .  -Mooney . . . . . . . • . . . . . . . . .  
Trap. See Steam trap. 
Trough. See Peed trough. 
Trl1cl{, baggage, B.  Hash;el] . . . . . . . . . . . . . . .  . 
'rruek, collapSible, L. B. Buher . . . . . . . . . . . .  . 
Truek, ware honse, R. Haskell . . . . . . . . . . . . .  . 
Tuh. See Bath tub. 
'rubing', apparatus for the manufacture of 

669 , 206 
66U . 1 7 7  
669, 079 
669. 1 8.5 
66!l,077 
6(19, 143 

669. 199 
669, 222 
669.200 

metal, P. C .  Patterson . . . . . . . . . . . . . . . . .  fifi9, 1 4fi 
'r.YIW caRting, metal pump for, I'�. \Vicks . . . . �(�H, :t-�0 
Typewriting machinc, C. F .  Smith . . . . . . . . . .  66!) , .�on 
Typewriting machine, C. D. \Vallace . . . . . . .  669, 2HH 
Umbrella handle, extensible, P. P. I .  Fyfe . .  660, :�41 
Valvc, .T. IT. Bullard . . . . . . . . . . . . . . . . . . . . . . .  669 , 470 
Valve, Chaplin & �'alk . . . . . . . . . . . . . . . . . . . . .  669. 1 96 
Valve, ball copk, J. Porteous . . . . . . . . . . . . . . . 669, 146 
Valve, explosive engine regulator, J. Wal-

rath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  669 , 273 
Valve gearing and revprsible valve, P. 1\1. 

I{ennerly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, inflation, R. C. lIilton . . . . . . . . . . . . .  . 
Valve, pressure regulating, C. L. Bastian . .  . 
Valvp, reC'iproeating, G. �1. Pelton . . . . . . . . .  . 
Vehicle hrakp locking device, J. H. Bullard . 
Vphiele hrake, two wbepled, I. G. Colcord . .  . 
Vehiclp driving gear, motor, Ij\ C. Avery . . .  . 
Vehicle spat, movahle. J. C. Lambert . . . . . .  . 
Vehiele spring gear, D. Truc . . . . . . . .  669, 247, 
Vebie1e wheel, R. A. Schwenke . . . . . . . . . . . .  . 
Vending t l'a;\r, )j�. R. Claggett . . . . . . . . . . . . . .  . 
Vpnepl' pr(,Sf. F. Gl'unig . . . . . . . . . . . . . . . . . . .  . 
\Vagon brakp, .T. \V. )IClntosh . . . . . . . . . . . . .  . 
,,:ragon hrak('. E. L. Moore . . . . . . . . . . . . . . . .  . 
\Vashhoilf-'I', M. C. Brockway . . . . . . . . . . . . . .  . 
\VaRhing machine, A. D. Rogers . . . . . . . . . . .  . 
\Vateli cannon pinion, �1. Sporleder . . . . . . . .  . 
'Vater elevating apparatus, A. 1\1. Hewlett . .  
'Vater motor, J. '1'. Hodges . . . . . . . . . . . . . . . .  . 
\Vatpl' pUl'if1t:-'r, rain, G. Ritb:'r . . . . . . . . . . . . .  . 
"1"atpr purifying apnaratu8, O. )j ... . Behrend . .  
Water tnllp hoilpr, F. Reusing . . . . . . . . • . . . . .  
"'ater whppl, A. P. S[lark� . . . . . . . . . . . . . . . .  . 
Waterpr, Rtock, O. B. Jacobs . . . . . . . . . . . . . .  . 
'V",11 casing, J. :11. Stnkes . . . . . . . . . . . . . . . . .  . 
"rbepl, A. Scbolzf>ll . . . . . . . . . . . . . . . . . • . . . . . .  
Wheelbarrow. H. L. Crawford . . . . . . • • . . . . . .  
'Yindlass, )f. '1'. & .T .  E.  Kane . . . . . . . . . . . . .  . 
Windlass elevator, .J. S. Higdon . • • . . . . . . . . .  
\Vindmill, r�. G. Hug-hes . . . . . . . . . . . . . . . . . .  . 
"!indmill reg-ulator, .T. Stein . . . . . . . . . . . . . . .  . 
\Yindow. F'. A. Win�low . . . . . • . . . . . . . . . . . . . .  
"'inrlow fastening, H. Lutts . . . . . . . . . . . . . . . . 
Winumv screen, .T. B. Simmons . . . . . . . . . . . .  . 

(Oontinued on page 1 75j 

669, 324 
6(19 , 4 1 4 
0f)9 , 1 f)4 
66H, 2�4 
669. 475 
66!}, l ;�fi 
669, 1 :1:1 
()6U, OS!) 
669.248 
669, 1 25 
669, 075 
669.2W 
6fl9. 262 
669,1144 
669, 4!\4 
669, 1 8:� 
66B, 1 2R 
66D, 255 
66!1, 1 1 5  
669. 398 
6m, :]3.') 
6119, 1 81 
6fm. 289 
669. 41 5 
669, 1 29 
669, :152 
669,41')5 
669, 1 72 
669,443 
669 , 392 
f)69, 403 
669, 1 07 
669 . 3 65 
(169, :m4 
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Works, Camden, N. J. THE ESTERB ROOK STEEL PEN CO. 26 John St., New York. 

ELE CT R I  C \ FO U NTA I N S  E L ECTR I�:O��t�l�lf:rup P LY C O  • •  .120 R EA L  ESTATE TRUST B L D G . ,  
P H I L A D E L P H I A , PA . 

250 Poultry Pictures 
. r ��i':���:�

�i;:.1��:::llof�f'J
Poultryrsislng snd ill how, when nnd WE L L DRILLING 

Machines 
!Iloreis inonr ·'Profit. 

nUits Branehes." 
warranted for 10 years 

Incubator, which is guaranteed to 
sny other incubator, or money re-­
Book for tOe in stamps. Circulars 

Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kina of soil or rock. Mounted 
OIl wheels or on sills. \Vith engines or horse powers, 
Strong, simple and durable. Any mechaniC can 
operate them easily. Send for catalog. 

- WILLIA:lIS BROS., Ithaca, N. Y. -�.'"I""H::-""E:"R'''''S niN(j\J�cA,pok.i°Cb:,� 134 1iif,,�:H:.MEi'U'iiE;:GL_Bo,t ��D�:: :=";�:::. Stlikes aala ana Fast 
_1 __ Id[ [ 1 You could not count 1,000 in a minute, but \ that is,. approximatel y, the number of blows 

=;� ��----= struck In SIxty seconds by the 

That unsightly sign will not be nee<led"ir you have the ELASTIC ROTARY B LOW 
K.';'p�o\tI.�ftJ:!g�uT,�o�h�.�n�?,I�n�te��L�!����18, RIVETI N G  MACH I N E  

�trltT�A�t;{iF(;�cc��:e:h���;nd,�i�o�d�I:;:;:: � ' .  ��;�re
et

b��i���
e
�����1�;�

e
�,gJls���;.i�T� 

Or Roo. 99 . 809 Broadway, New York (lIt". --- �...,. tural Implements, Sewing Machine Attach-
_"'� -;': ments, etc. Six sizes 1-l6 to %: inch. 

A GRAD UATED Automatic REDUCING VALVE 
Physicians, Surgeons, Jewelerst Dentists. 

Artists, Brewers, Bottlers, etc., In fact all 
user� of power require the 

AUTOMATIC REDUCING VALVE. 
Graduated to reg-ulate the pressure exactly 

and does it automatically. Abso 
lutely air-tight. No packing. No 
leakage. Handles higb or low pres­
sures ol'temperatures. Only Val ve 
known that retains a uniform low 

mueJ"eJlut"JL of varying high pressure, 
ng Valve Co., 1 2 5  La Sal l e  St . ,Ch icago 

Genuine Japanese Silk 
Letter Press Copy Books. 

'r il e Perfect Copying Paper. 
No blurred copies. Every let­
ter of every copy readable. 
Sent freight paid to any part 
of the United States. 

pages 10x12, leather 
and clotb binding. 
per doz. - • - • $ 2".�0 

Qing[e books • • •  3.00 
500 pa.e books .. doz. - 21.00 
Single books . . - 2.00 

1 5 7 Pearl Street 
Bost o n ,  Mass. 

If You Want the Best Lathe and Drill 

CHOCKS 
BUY 

WESTCOTT'S 
S t r o n g e s t  

Grip, areaf­est Capacit.'jj 
and. Du.rabil­

itU. Cheap and. Accu.-rate. 
Westcott Chuck Co., Oneida, N. Y., U. S. A .  
Ask lI

o�8�a�i�i�� �� EcnJi!:r�i:[1�C�f�����g� ,
Gi8.�an. 

are sold everywhere. 
1901 Seed Annual free. 

l). M. FERRY & CO., DETROIT, MICII. 

? ? ? • • • 

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. 
Novelties. Special Tools. Machinery, Equipments. New Patent LABOR SAVING DEVICES. 

S E N D  F O R  T H E 

$(itntifi( Jlmtri(an � � 

� manufa(turtrS' Tndtx 
? • 

This index is sent gratultously to prospective purchasers. both in this country 
and abroad. who inquire for the addresses of dealers and manufacturers of t.he 
goods and machines classified therein. It is also �ent to reliable Export Mer­
chants in the United St-qtes and to the United Stat.e� Consuls in an foreign 
countries. Address [nquiry Department, 

? • 

MUNN & CO • • Publishers of the SCIENTIFIC AME�ICAN. 36 1 BR,OADW A Y, NEW YOR,K. 

© 1901 SCIENTIFIC AMERICAN, INC.



MARCH 1 6, 1 90 1 .  

Write 
fOT free 

copy of 
our book : 

S A L. A R I E D  
P O S I T I O N S 

for L. E A R N E R S 
It tells  how you can 

support yourself while 
learning your chosen pro� 

fession. 2;'JO,('UU students and 
gra.du ates in ltlechanical, 

Civil,  El ectrical Engineer_ 
ing; Architectllrt'; D)'an-'ing ; 

Designing; Book-keeping, etc. 
I nternational Correspondence Schools,  

Box 942 Scranto n ,  P a .  

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

Write for our b�ree Illustrated Book. 
H CAN I BECOM E AN ELEC­

TRICAL E NG I NEER ? "  
"'e t ... at'h Electrieal Enl!llWt'rill(!", F, l "' I 'tl'W Lighting, 

EI(>drk Rai l w ays, Mec hanical En gilleering. �team En�i­
llt'erillg. � I edlanical Drawiug, at �'()\lr hOIlt<' b y  lll:ll l .  
IT J "litlltt' i ll d nrsed by 1'hos. A .  Edboll a n d  others, 
EI�E(; T n ICAL 

"
E"S(;INEE lt 1� !'OoTl'l' lTTE, Dept.  A ,  2..:10.2.,12 "Y. 23([ St • •  "S t" w  York. 

PSYC H R AT I S M 
The New D iscovery of the Age.  

T H E  V E R N O N  AC A D E M Y  
will tell you all about it �REE  O F  CHARCE 

The new d.iscovery of Prof. A lbert Vernon, the mar� 
vel of the Ce�t l l ry. A th ousandfotd more powerful t h an 
H Y J"NO'J:lI�M. A knO wl edge o f  t h e  wonderful re· 
sources of thi s sCi ence win unfol d  to you the secl'et� of 
success and make clear and plain all that has seemed so 
m ysteriuus and that has been attri buted t o  �upernatural 
agency or b y pnotism during past ag(�s. You lIl ay have 
a wonderful, compreh en�ive lOO-pa;.{e book by this gifted 
man by �endim! your n ame to us at once. \Vrite to­
day. It i s  ab.olutely FREE. AddreS3 

V E R N O N  ACAD E M Y  OF M E N TA L  SC I E N CE S ,  2203 East Ave n u e ,  Rochester.  N .  Y .  

A Cutter Milling Attachment 
is indispensable for the proper execution 
of particular kinds of work. Our 8-inch 

Precision T�athe is  fitted for this and 
H ear Cutting. No extra belts are re­

quired as the friction gear at end of i��d
c���� i:�ds

a�eul���: t�� f:e�Pi� 
slip in ca.se of work jambing. Varia­
tion of feeds allowed by use of 'f"''iI�::::'::�'''" change gears of lath e .  

FAN E U I L  WATCH TOO L CO . . Brig hto n .  Bost o n ,  Mass . 

E .A.G-LE 
Acety l e n e  Generators 

A R E  P E R F E C T .  

Over  1 0 , 000 Mach ines S o l d .  
They are endorsed by every user. 

Send for prices. 
H andsome l y  i llustrated catalogue. 
District R epr esentatives aU over 

the world. 

EAGLE 
GENERATOR 
COMPANY, 3 1 9  N .  4th Street , 

St .  L o u i s ,  M o .  ------
K R O M S K O P  

Color Photography 
" rt'o t�r�t�l:"��d�er�fi �dl �it��::��r��u� }�i'����� '�h i ch 
will come into com mon every-day u s c  lliust be added 
tbis last and most p leasing gift of science. "  

Krolnskop' s K ]'Omtlgrall"s and KrOln!Olkoll'!'<': 
Canleras, n o w  ready. � Send Htam,p j o r  bookld. 

IVES KROJISKOP COiUPANY. Incorporated ,  
1324 Chestnnt Street, Philaddphia. 

VAJ E N ' S N EW I M PROVE D 

H EAD PROTECTOR 
T h e  only device with which all 

ha rmful atmospheres can be entered 
and absolute comfort 8ustain " d for 
a long period. No encumbrance. 
Organs exer(�ise t h e i r  functions 
l�atur}l,lly. Wearer breat h f's cool, 
fresh air continually. Send for cat­
alogue. I\1 anufactured by 

T H E  VAJ E N · B A D E R  C O . ,  
120 N .  Penn St., Indianapolis, Ind. 

�8u U S E  GR I NDSTONES  P 
[f 80 we Can s u p p l y  you. A l l  sizes 
mO lllHt'd and 1I 1J III O ll l l lt· d .  alway� 
kept ill  stock. R�rnern,)er, we make a 
specialtyof seJ ecLing- stone� for all stHC''' 
cial purpose�. � Ask for catal,){)'Uf 
The CLEVELAND STONE CO. 

2 d  F l o o r .  W i l sh i re.  C l evela n d .  O . 

PATENTED ARTI CLES 
A N D  N O V  E L T I E  S :�U��it�? by

O
C�nYr!:' 

OTTO K O N I C S L O W , CLEVELAND,  O H I O .  

I

" HaWk ins ,  New 1 9 0 0  Catec h i s m " 
OF "'HE STEAM ENGINE. 

P R I C E ,  $ 2 . 0 0 .  , 
Postpaid to any address. A practical book on 

engine running, valve settinll. etc. Strictly up­
to-date. Money refunded if not satisfactory. 
THEO .  AUDEl CO . , 63 Filth Ave .. New Y o r k  C ity . 

LET US START YOU ! ���'?H't� - Gold, Silver, Nickel and Metal 
Plating. At h" me or traveling, takinr, 

usin![l: and selling Prof. GrBY' � !!IB('hlnel":.. Plates Watches, Jewelry 
all metal goods. No 

plate. New methods. 
m a nu(aoture outfits, all 

. Only outfits complete, 
. latheR, ma.terial, ete., ready (or 

you, furnisb Bern't8, 
samples, etc. FREE. VINVINNATI. O. 

J cjtutific  �lUtticau. 1 75 
\V ilHlow washing madlillP, S. C. Lawlor, 

GHH , -ll D, ()()!), 4�O 
\Y i n> twisting tool, G .  N, � ('hiIHll'l . , . " " . . .  i j ( iH,;�:Jl 
\Y l'U PPPl' for eoiBs, ('te" .r. B .  Larkill  . . . . . . . ti(iD, 1 41 
\Y l"PJl( 'h.  ::-ipp Pip .. w 1"l ' l l('h . 
Zill(' from O l'PS, px t l'aC't il lg' , F. ( i llitPl'lll : t Il  . . .  t i l i! l , -l 1 0 

DESIGNS. 
Rpustpad (' n tl  franH', D .  Il'rull I L  . . . . . 34, l SS to :H, l n-l 
Brush, .J. \,y. B rundoll . . . . . . . . . . . . . . . . . . . . . . ;)4, 1 7 1  
Cap, buthiIlg,  J .  F .  Kplllpr . . . . . . .  ' . . . . . . . . . . .  ;J-l, l !)(j 
l'a r  L'oupliug knuL'klt' , p, HiPIl . . . . .  , . . . . . . . . .  ;{-t- , 1 7H 
l'l:'ilillg' l i g h t ,  D. �. \Yegg . . . . . . . . . . . . . . . . . . .  ;�-l, 1 7f) 
Chair spat, X. Kurpk . . . . . . . . . . . . . . . . . . . . . . . .  ;�4 , I H(j 
Cloci{ casp, Jplmiugs & ).losIllall . . . . . . . ;�-t-, l liO, ;a, HH 
Cloek dial, (; . 1\1. Chierieati . . . . . . . . . . . . . . . . .  ;J-l, l n2 
Coat hangpr, II .  ),1. �raylor . . . . . . . . . . . . . . . . . .  ;;-l, l S7 
Cool{ing utpllsils, false bottolll for, .J. A .  

Hp('ktellwa ltl . . . . . . . . . . . . . . . . . . . . . . . . . . .  :H , 1 07 
COYt'l' for recP}Jtaclps, l"t'servuir, C. I�. ]11'1'-

tpls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a-l, I (jD 
Door eht'('k, H .  B .  �urgl·ll t . . . . . . . . . . . . . . . . . . .  :{-l , l ,1s0 
Drpss shield fastt'npr, H .  B .  Lpvy . . . . . . . . . . .  ;{-l, l i i.J. 
Dust pan, C. Fortllt',\- . . . . . , . . . . . . . . . . . . . . . . .  ;J-l , 1 70 
EugillPS, hast' tllld t'y lilldt.'l' for illtt ' rtwl eOll l -

lmst ioll,  E .  11 .  Fahl'lIpy . . . . . . . . . . . . . . . . .  :{4, 1 77 
Flusk, �L 1)(' �t.  G t'01"gt' . . . . . . . . . . . . . . . . . • . .  :� -l, 1(�� 
Ht'"l and soh' protpetol",  11. ·L. ltit'e . . . . . . . . . . . A, l X" 
I lIkstaml,  E. L. ill'uiIlH l'tl . . . . . . . . . . . . . . . . . . . . ;�-l, I f>H 
Jur eovt 'r ,  prei-lprvt' , H. A. (;ilcltrist . . . . . . . . . .  ;J4, HiS 
LUlllp ha st'S 01" C-:l pS, eUlltaet dllg for illcHn-

dt'sL't'nt, F .  II .  ).luuchester . . . . . . . . . . . . . . .  ;{-l , 1 74 
Lamp body, \Y . P. Crary . . . . . . . . . . . . . . . . . . . .  ;1-:1 , 1 7 (;  
L a m p  ('OIl t a c t  b mw ,  incllllut'sCt'l lt,  1 .  B .  

Bro\yn . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  :{-:1, 17::  
Lnhric-utor,  1 .  �.  Graham . . . . . . . . . . . . . . . . . . .  ;l-l, 1 7 S  
P a i l  hody, lunch, C .  I'J. BN·tels . . . . . . . . . . . . . .  ;�-l, 1 0(j 
P i n  01' similar artielp, G. A. 'Vhiting . . . . . . . .  :�-l , 1 �:� 
Pin, safety, C. Bt'll . . . . . . . . . . . . . . . . . . . . . . . . . ,,-1 , 1 (,,) 

�l����ll�r �i�fll�::� atl��i)i�,�" �t: �l.a�;������(;;I : : : : : :  �11: j�� 
�P\\'ing machiIw thrpad case, J)iphl & U ril'l l . . ;�-l , l S-t-
Spoons, e tc . ,  nandlp for, H. H. Curtis . . . . . . .  ;{4 , 1 f>7 
TpulHlt or Rilllilal' arth'lt', Vall Bprp:h & :-ltYPl".  ;{-!, H iD 
'l'h illlhlp, {'m broidpry, \Y . F. Schmidt . . . . . . . .  ;�-t , l f>ij 
'l'o,\', sounding, .J. B.  Pattell . . . . . . . . . . . . . . . . .  a4, l nr. 
Vapor IHll'npl", .J. E. Lalllht'rt . . . . . . . . . . . . . . . . ;{-1 , 172 
Veneer pressing lllPm))el", .J. H .  CoffmaIl,  

�4, 1 8 1 ,  34, 1 82 

TRADE MARKS. 

AntiseptiC, Dins Chemical Company . . . . . . . . . .  36,019 
Axps, �\.nlt'riCHII  Axp & Tool COlllpall.r . . . . . . . . 00, 02;J 
Rp ·f ('xtract, Cudahy Puekillg Company . . . . . .  ;W,OOl 
Bt'lts and Imll(lugps, II�-pia MpH COlllIHlll,Y • • • •  35, UH2 
B i�H'n its,  (, I'u('kpl's, waft'rs,  snaps and cakt's,  

n a t ional B is ('uit Compan,\T • • • . . • . . • • • . . . •  ::W, 002 
Boilpr s('ah� and incrnsta tioll 1)l'PVPlltivp,  Cli-

JUax HoilPt' COlllPOUllll Cornpall,Y . .  , . . . . • . .  :W, 0 1 2  
Roots a n d  shot's,  )101011('.)' Bros. Company . . . . .  �.), !)!);{ 
Brpud and cakt',  H. ::-;cllOrnstein . . . . . . . . . . . . .  :W, OO;{ 
Capsllil's, l;�tlla Cht'mical Compan.r . . . . . . . . . . .  ;JO,024 
Cleaning awl polishing pl'Ppara tiom�, cprtain 

Hamed, �iIllOlJ{ls, Crawford & Simonds . . .  :W, O l l 
Collan;;, cuffs und shirts, Goodman & �lalHl('l. . :�[), BDO 
Cot ton goods, certaiu uarned, Eagh� & l'hpuix 

)1 ills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :15, nS7 
COYt'rillgS for floors, cpilings and boilers, alld 

plastt'l', C .  & E .  Mahla . . . . . . . . . . . . . . . . . . 35,1)97 
Cnshions, portable body supporting, l\1eiI1Peke 

& Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  05, !:Hn  
Cntlpl',Y ami ralf,or strops, cprtaill nampd, Cat-

tarangus Cutlery COlllpan,\T . . . . . . . . . . . . . .  :W, 022 
Disillff'f'tants, liqnid, JjJmhalmers Supply Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3G, 020 
Diul'eticum, Farhenfabriken of liJlberfeld Com-

pany . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . .  36,018 
Flour and bllldn� powdpl", J. G .  Bearce . . . . . .  30, 004 
}1'ood products, -cerea l ,  II-O ( Hornby ' lS  O a t -

mpal)  Company . . . . . . . . . . . . . . . . . . . . . . . . .  36, OOr. 
Footwear, certain nam/�d, G .  A .  Slater . . . . . . .  :J5, !)!)-t-
F ruits, dripu, A .  G. !i'reeman . . . . . . . . . . . . . . . .  3G, OOO 
G loYl's, E .  1\1. Npstpll . . . . . . . . . . . . . . . . . . . . . . .  Bfl,9SH 
:\falt, :'\lunitowo(' ::\f<llting Company . . . . . . . . . .  :{O, OO(j 
:.\lPllical compounds, (,Pl'blin n:ulwd, �\.. \Yalkpr 3H, O H i  
l\lt'lli('inal prt'lHll'a tions, (,prtain llametl. Sol-

waJ'-Allnun Company . . . . . . . . . . . . . . . . . . . . ::W, 0 1 4  
l\lf'rlicineR, f'prtain nHlllP(I, K. ".,.HliaIns . . . . . .  aU, OUi 
PaJwr,  pastt'lltmrd or card hoard, and paper 

used i ll  rna king hags aml packagps, wrap-
pillg, G .  A.' C .  (joetting . . . . . . . . . . . . . . . . .  :m, !l!)11 

Pills, \V .  I'J. Snt'lling, .Tr . . . . . . . . . . . . . . . . . . . .  BH, 01 7 
RillhOllR, vph't�t,  H. B. Claflin Cotnll<l I lY :  . . . . .  :J5, !),sS 
RuhuPl' lwltillg", pueking, gaskf'ts, amI hosl', 

PpprlesR Rnhbpr )'lunufacturing Company . :m, DflD 
Rubher footwt'ar and rnbb€ r coats, certain 

named, Monarch Rnbber Cornllally . . . . . . .  :1!), 9!)G 
�ilver volisb, "T. H. Gould . . . . . . . . . . . • . . . . . .  :W, 0 1 0  
�kiIlS, certain named goat, _-\.IllPriean Goat 

Skin Company . . . . . . . . . . . . . . . . . . . . . . . . . .  3G,90R 
Talking machLws and snpplips, Columbia 

Phonograph Company, Gen ' l .  . . . . . . . . . . . .  36, 021 
Tanning or tawing bides into It-ather, com-

pounds for, Vacuum Oil Compa1ly . . . . . . . .  :10, 01 3 
'Yhisky, T. 'V. Kelly . . . . . . . . . . . . . . . . . . . . . . .  ;w, oon 
\Y illP , Bl .... Ildsville Frnit Farm Company . . . . . .  :W, 007 
"Tinps and liquors, certain named, J. Moroney . :10, OOS 

LABELS. 

" R('(·hp's  Yellow Taulpts, " for a medicine, 
Y pllow Tablet Compan,\- . . . . . . . . . . . . . . . . . .  8, 1 84 

" Rt'st , ' ;  f o  . .f flonr, M. H .  Bernstpin . . . . . . . . . . . .  �, l n l  
"Bismarck' Stomach Bittprs, " f o r  hittprs, C .  

Lang"t' & Company . . . . . . . . . . . . . . . . . . . . . . . .  R , 1 H3 
" Brpakfast S�vrup, " for syrup, Ppllick & Forll . 8, l S8 
"('atawha , "  for wine, S tOll(' Hill 'Vinp COlll-

pally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 1 07 
. 'DeVOll c'rpumery Bnttpr , "  for buttpr, IIil'PR 

Conllpllspd Milk Company . . . . . . . . . . . . . . . . .  8 , 1  Rf) 
· ' Dr. Brown ' s  l{utprlm , "  for a medicilw, Dr. 

Brown )'Ipdical Compan.v . . . . . . . . . . . . . . . . . .  8, 1 86 
"Farina )Ia rghpl'ita , "  for !tour, E .  Bisi . . . . . . .  R HI2 
" (; ol£1('n Star, " for lllolassps, C.  "'1". Go,\'('r & ' 

C0I11pauy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 187 
" Hinckel' s  Barley 'Vine Lug-Pt, " for lagpr 

bepI', Hinckel B rpwing Compan,\- . . . . . . . . . .  8 , 1 96 
" Hoh- Noh, " for coffe(�, Twitehpll-Champlin 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 , ID4 
"King of All , "  for a Dwtiieinp, S .  A .  Yelm-

gren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 18fi 
"Lilwrty Bell , "  for whisky, ",V. )'10i8P & Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R , 1 9R 
"Lincoln , "  for shirts, A. TTprmHl1 . . . . . . . . . . . . .  8 , 1 8 1  
" Liqlwur "\Yhisky , "  f o r  wh i sky , A .  U s h e r  & 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 200 
")'Ipdic�ll'a :\lpdicatpa Toilt:.t Soap , "  for toilpt 

soap, '111.  COSRell }! !'>  . . . . . . . . . . . . . . . . . . . . . .  , .  8, 202 
" RosP<ialf' C l"t'ampr,v Rnttpl', " for huttf'r, H i l'PS 

C.QUflf'nRpfl Milk Compun;\� . . . . , . . . . . . . . . . . .  8, 190 
" Rppppko, ' ;�" for a polishing eomponnd, Cletllls-

ing & Polishi n g  Company . . . . . . . . . . . . . . . . . 8, 20:� 
" Thp ' PPIT('('t'  Bpa Roll  and Sham Pillow , "  

for hed rolls Hnd sham pillows, u.. n.  J(o-
hnseh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 182 

"\Ved(.llg Bouquet, "  for Whisky, ,,�. �Ioise & 
('onIpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 1 99 

" 'Vitell , "  for coffet', Twitchell-Champlin Com-
JH!lly . . • • • . • • . . . . • . . . . . . . . . . . . . . . . . . . . . . .  8 , l na 

" X -L-K-T, " for cigat:f:h  American Lithographic 
('olllnany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8,201 

" Y alta Cure, " for a medicilw, E.  F .  Christian. 8 , 1 �:� 

PRINTS. 

" Mohilp B ic,\TclP Playing Cal'd:;; , "  f o r  playing 
f'ardR, e n it('11 Rtutpi-l Plu;\'illg Card ComlHllI,v-. 308 

, · !ted C roRs AlItiRPptie Kp8t Egg , "  fol' npst 
Pggs, U.pd Cross Alltis('ptic Npst Egg Com-
p� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  -

A printed copy of thp sJH'eifieution and drawing' (if 
any patpnt in th(:. forf'going liRt, or any patpnt in 
Jlrint iSS1Wd sincE' 186R, will hp furnishf'd from 
this offi('p for 1 0  ('('nts. I II  ordpl'ing plpusf' stn tf' 
thf> IUlmP . and numlwl' of thp patf>nt opsil"pa , and 
remit to )IUllll & Co. , 361 BroadwH�v ,  Npw York. 

Canadian patents may now be ohtaiupd hy thf> in­
vpntors for all,\" of tbp invpntions named in thp forp­
going list, providf'd thpy are simplp, !l t a cost (If $45 PRch. If complicatpd thf' f'Oto';l win bE' a littlp 
morp . FOl" full instructions a ddI'Pss Munn & C o . ,  
361 Bro�dway, New York. Othcr foreign patcnts 
may also be obtallled. 

WALRATH C�:g��O��6E 
From 4 �o 200 H. p, -'lade in one. twu, three and four cylinder type. 'J1l l C  
gas engme tbat holds a volt meter a s  close a s  an automatic steam engine 
A dapted to all lJowel' purpu�es, stati, mary or pOl'table and especial l y  
well lJual�fieq for e�ectl'k lighting H uaranteed to produce a 1irst�class 
cOlUlll�rClal llght 'Yltllou� the ald of coun, �rshafts or massi ve fly-wbeelR. 
Nea� m .  deSIgn, S i mple I I I  construction, econumical in operat l Oll , sel f­
lubrIcatmg, all parts IIlLerchan .. 2.'eable and accessi ble. Se'nd for catalog " ;:j " 

Mar inette I ron  Works Mfg .  C o . , Mari nette ,  Wis . , U .  S .  A .  
G .  F .  WHEELER, General Sale� Agent, Chicago office, 301 }�isber B'ld'g. 

Asbesto ­
Metal l i c  

C! Lo V M � I � :'{�," Packl' ngs - -�£.�2!:�t\;(it --� z --
SHEET I N G .  GASKETS .  TAPE and P ISTON  PAC K I N G S .  

\IVill stand tbe highest pressure for either stCdm or 
hydraulic work. � lVrite jor samples and price Ust. 

Co W. TKm m MFG. m. (Est. lS7I), 88 Pearl St . . JjustO D ,  U . �. A. 

" PERFECT BRAN D "  
Asphalt Ready Roofing. 

'J'he most durable and 
strongest gravel surfac­
ed ready rooftn�. 0.1 the 
markel" r e q u I r i:,  no 
painting, and is 'JiJeap 
and lasting, A n Y f) n e  
can lay it over boards, 
tin or s n ingles. A ls.o a full l ine ,of our unc, two and three ply Af'pbalt 

and ConI Tar ROOti lH! S .  
,"Vnte f o r  prices a n d  particulars t o  

UOO_FIN (* ])EJ>ARTMENT, 

T H E  C O R K F L OO R  A N D T I L E  C O .  
1 3 9  Congress Street. B O STON, llIASS 

REBUILT MACHINERY 
and SIJPPLIES at Bargain Prices Larg· 
est Machinery Depot on earth. We hu y 

buildings and plants ; among 
othf'rs we bought the World':s 
Fair, the Omaba ExpoRition, tbe 
Chicago Post Office. and ot.her 
Htructures, \Ve rebuild m acbin­
ery of a J l  kinds, and sell with 
binding guarantees. Boilerl::! 

���� ��:u s�;��) �u
E��!���!r�i5 �� 

etc. 'Ve carrv complete stock of General �uV-

�f.l8Nfl�lhs�s "NfI:n��: II){lttN
FTIN (.,  

�XtJ"'ll)', \H.��!,I�1¥.f,I&��; 
PLUIlIlUNH JUA'J'ERIAL, etc. 
\\T I l i  �t' n d  fl't't', 0\11' :15(1-p:1.g't' Catalf)g' 1\ o .  ;{�;{ 
ConRtant]y buying eJ ltire stocl{s at S h eriffs' and ReCeIvers' sales. 

C h i cago H o u s e  W rec k i n g  C o . ,  W .  3 5th & I r o n  S t s  , C h i cago, I I I . 

5 0 Y E A R S '  
E X P E R I E N C E  

A 1lyone Sel l ll i l l !!  a � k etch and descri p t i on may 
q u i ('l� l y  ufol.certai n o ll r  opmion free w h ether an 
invelltion l �  pro b a b l y  pa tentabl e. Communica· 
tit ln� �tl'l c t l v  ('onfid en tial . Hand hook on Patents 
sent tree. < l l d est ag-ency for seeurillg patents. 

P a t f> lH S  t a ken th ro ug-h M u n rt &; Co. receive 
specinl notice. withnut charl!e. in the 

S�i�ntifj� Jlm�ri�an. 
A handsomely j lhlfol.trated week l y .  Largest cir­
cu latIOll o t  :m y  scientific iournal. 'rerIll S.  $3 3 
year : tour months,  $1. Sold by al1 n ewsd ealers. MUNN  & CO , 36 1  Broadway. N ew Yo rk 

I C E IUAC HINE�. eorliss Engines. Brewers' 
and , Bottlet's' l�Iacbinery. f111il£ VIL'FKH �H.t h, CO., 899 Clmion Btreet. l\li1wuulwe, ,"Y i s .  

LAWN "IO\VElt GRINDER!', 
rt'hat are a. 8UCC�SS i or band and horse mowers. 

C. H. ZACHAHIAS, Asbury Park, N. J. 
Expert Jl odel illakillg- . Establ isbed l�:;7. Wm.'l'raut-

w.
aMa�i�{�ll;i�t

t�r WI�[t��fo�1��t�16�����f �f�3:f�'ulJh!i!�� 
S H 0 E lUa� ufactllrcl'S' goo(l� or appliances. of 

mCl'lt, m anufactured �L]l(l 80]<1 on royalty. 
Correspondence solicited. Bux � 2 6 1 ,  Boston.IUa!"tls. 

W A N  T E D  [o
w[�;�>

e 
��og l' �oo�n�a�� �g�� 

planer hands. Write stating experience to 
P. O. UOX 1042. Philadelphia, Pa. 

���w��� TYPE W H E.E l S. M O D E LS &.. EXPERIMENTA L WO RK_ 5MAL1.MACHINERY 
y�8< ETC. NE.W � 5TENCIL WORKS 100  N"SSA U ST N. .Y. 

��J.illlll 
P A T T E R N  A N D  M O D E L  M A K E R S .  

W A N  T E D  i'o ic����;·�e r����;t�dfa����I�i�� 
tools of new design. or now on the markpt, for which 
there is a legitimate demand at. a fair profit. Address 
Lock Box 21. �tation R, Cleveland, Ohio. 

I a �,�[!���ent��£!��j!!1(�: f over 700 en�raVing8 , 25c. Parlor '11ricks ('ataloj.! 'l€, free: 
MA RTINKA & ("0. Mfrs., 4;)3 tlixth Ave., l'>Iew Y ork. 

MODE LS & E X P E R I M E N T A L  W O R K .  
, Inventions develuped. Special )'lacbinery. 

E. V.  BA I L LAR D ,  Fox B l d g  . . Fran k l i n  Sq uare .  New Y o r k .  

N OVElT I ES  & PATENTED ART I C LES  
Manufactured b y  Contraet . P n nchtng D i es, Special Ma­
ch i n ery . E. Konigslow & Bro., 181 �eneca Rt. ,Cl eveland ,O. 

F i n e  Exper im ental  and Mode l  W o rk 
EDWARD k lE I N SC H M I DT . 1 2 2 F u l t  n St . ,  New Y o r k .  

I make a Specialty o f  Developing Electrical lI::.ventiOlls 

W A N  T E D.  -!1�3f t�e�\ir����i��il�:�:;s�;e� 
tion of raw and finished part �. Must hayf' good educ}l,­
tion ; College or Tpchlllcal School rt'ralning preferred. 
Also some practical mecll anical experience. Salary $800 
to $l ,�OO per year. App l y  o r  address EMPJ..OYl\J E N 'l'  
BURJi]AU, N a l  ional Cash Register Company, Dayton, O. 

ASK F OR and INSIST on g ettin� the quick open 
aud quick "tmt 20th C I<:N'J'l; lty U:lIIHU'LLA. 

It will s a v p  y o u r  g- oves, tillgprs a n d  temper. 
:10th ('<'l1tn!'y l: l ldlrf' l l u  nUlllll'r, rrh i s  

4::4",$ Pat. Jan. 9, 1 90U. 

is what 
does 
tbe 
trick 

A. H. BAMBERG ER . 38 1 B roadway, 
New York.  

S 3 D S Send u9 you, add,.sa 

a ay ure and we will sh?wyou 
how io make $a a day 
absoluiely sure ; we 

. furnish th� work anil ieach you free, you work in 
the locality where you hve. Send us your address and we will 
explain the business fully, remember we guara.ntee a clear profit of $:� for everY,day'

,
s work,absolutely sure. Write d once. RO�.lL MA.NUFACTURING CO., 80:1 354, Detroit, lI1ieh. 

A NY BICYCLF. RIDER may and A L L  RE­
PA IRER� do need our 1901 A. & J. Hanger, 

I f  you have a u:"\ed-up h anger to replace j J f  you have 
frameR with odd-sizea urackpts j  If yuu want a bi�hcr 
gear j \Vrite us and fbld out all about tbe A. & J H;)n­
gel'. W e  send ()be complete set all ready to go into yonI' 
frame. No both er brazing or re-enamf'ling. "re can fit 
all y fram e. "'HE A V EIt Y & J ENNESS CO.,  
30 ,V. Washington St  . .  ()hicago, III.  

• PATENTED T R A I N E R . .. 
Branch O fli ce. ti25 F St . . WasllIn�ton, D. C. � K A I S E R  M O U S T A C H E  � 

_ Ag:�t�,
R$5i� SIi�ry . 

NS���\��t�V��rits. � I 1 ___ R
_
ohner M�i:. Co., 4:1 St.lt.' St., Chl(.ugo,_I_ll_. __ _ 

T 0 0 L S I 

V O LN EY W. MAS O N  & C O . ,  
Fr ict ion P u l l eys ,  C l utches & E levators 

P R O V I D E N C E , R. I .  

FO R M E C H A N I C S .  � Send lor Free Cata logue N o . 1 6  B .  �) 
The L. S. Starrett C o . , Athol , Mass . ,  U .  S A. 

Proof of the Pudding . ..  .. .. 
'l'en hours between New York and Bufi'alo mean s ex· BUilding Edition cell�llt tra,:,eling- and w h en I say I trav�Jed at the rate 

of SlXty mIles an hour, gatbpred no d Irt. and was not 
both ered with dust. you can bBlieve me wh en I say my 
steel gray traveling costume was as clean when I stepped 
off at Buffalo as when I Eolaid " Au Revoi r " at H uboken. S .. ·f· }f .. 

'l'be La�kawanna is a route worthy of the attention of 
all ,vbn wi�h to t ravel i n  luxury, in absol ut� cleun!iness. �I"ntl I� m"rt�an and I n  seCUrIty. The ··  proof of t h e  puddlng 18 In th e \. '" " \. \. eating," and the Lackawanna Limited will be a favorite 
train witb ladies visiting the Pan-American Exposit ion. 

F R E E  M E C H A N I C A L  
E N CY C LO P E D I A .  

No mechanic should be without it. 
Sent postpaid on request. 

S. 8. \VILLIAIlISON. Publisb er, 
1 148 Betz Buil ding, Philadelphia. Pa. 

TS WANTED 
to ride and exhibit 

BEST MAKES 
$IO to $IB 
grlde, S7 10S12. 

S" CtJn,rHr8.'Id Wheel. 
all models, good as new, ,S to f8. Great Factory Clearing 
Sale at half factory cost. We ship anywhere on approval and ten daya 
trial without a cent i n ad.vance. 
EARN A BICYCLEcllstrlbut-

ing Catalogues for us. W. have a. wonderful proposition to Agents for 1!:�1. Write at once for our Bargain 
List and Sp, ('ial o.ffer. Address Dept. 62 I ... MEAD o rOLE 00., Chi".". 

MONTHLY, $2.50 PER ANNUilI, 

SINGLE NUllIBERS, 25 CENTS. 

1'he BUILDING EmTION for 1001 i s  tb e h andsomest 
magazine in tbe United States. I[ baSI many new and. 
important features. Send 25 cents fer tbe Marr h 
number, and see the new departments. rrhe il1us�ra­
tions 'and cover are more attractive than ever. Sent1 
for " Are You About to Build ? "  and be convin ced" 

NEW DEPARTMEN TS, 
Monthly Comment. 

Interviews with A rchitects. 

N ew Books . 
New Building Patents. 

Notes and Queries . 

Digest of Current A rt icles. 

M U N N  &. C O . , 
Publishers, 361 Broadway, New York. 
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Expenses � 

� Are Little 
in running tb e 
W I NTON 

M OTOR 
CAR R I A G E  

The first cost is 
practically all the 
outlay involved. It 
is the bandsomest, 
speediest, safest. 
and most d urable 
Automobile on t h e  

m�rket. A l l  parts interchangeable. 
'Nil> WINTO� lUOTOlt CAItRIAGE CO., 486 Bel den Street, Cleveland, OhIO, U. S, A. 
EASTERN" DEPOT, 150-152 East 58th Street, New York. 

PATEE MOTOR Pioneer Builders in 
America of a success­
ful �[otor Cycle, Only 

CYCLES $200 machine i n  the world 
that is fully \!:!illranteed. 

, • Money back If you. want 
it. Don't waste your money 
on a machine that the maker 
dare not guarantee. 

Write j(f1' Dealers Prices, 
PATEE BICYCLE CO. ,  

Indianapo l is, Ind . , U .  S. A .  

The Haynes-Apperson Co .  
BUY 

THE 

BEST 

OU R  

1 90 1  
M O D El 

We are the pioneer automobile manufacturers of 
America. Profit b y  our experience. � e have l?Rssed 
the experimental stage and h ave, s<?methlng praotlCal to 
offer. Write for catalolot'ue describIng �mr gasoline sys­
tem and one, two and three seated carrIages. 
T H E  H A Y N ES-APPERSON C O . ,  K O K O M O ,  I N D .  

J�DNtAF-RllA1\SURF4rES JlC[URAT[aIMPlo!D�t�sifoPl 
. ' . RINDI t-KBESLY&[o·UJltA6D·mU·!>'A 

CHARTER ENG INE  USED !yNY A:yLAg,ENE FOR ANY PURPOSE 
FUJ.!:L-Gasoline, Gas, DistiUate 

Stat i o naries.  Portab les,  E n g i nes and 
Pu m ps,  H o i sters 

or State Your Power Needs 

C H A R T E R  �AS E N G I N E  C O . ,  Box 1 4 8 . STERLI N G ,  ILL. 

Tells About Tools 
A perfect encyclopedia of tools i n  use 
in every trade and profession with 
prices and discounts of same. 

Montgom ery & Co, 's  
Tool  Catalogue .  

510 pages, well printed. Copiously 
illustrated . A valuable book of refer­

ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
M O N T G O M ERY & C O ., 1 05 F u l t o n  st., New York  C ity. 

SHOE BL ACKING. -FORMULAS FOR 

J tieutifit �metitau. 
lIang; Your Clothe", \\rtthout a "�rinkle. 

A Uoodform Closet Set 
I"On.H"1iI Time both In pu tting thc 

(·lothclil away and ill findtnl( thcm. 

Sa-H"'" U_oom by don bllng the capac­
ity of the clo�et. 

l-f ade or heavily Pluted Spring Steel. 
(�entleln<-"n'� ,",(.t, comdstR of 6 trousers hang't;fR and 1 loop, Ii coat hallgtrS and 1 bar. t:����; a�:i1�;. eXI�r;i��,re.ii.(�5���e���'p��!id�n8i8ts of 6 Rkirt hangers and 1 loop, 6 coat 

For Sale by Leading Hardware Dealers. Olothiers and Department Stores. 
"'hen buying- insist OIl hadug the genuine Goorlform Closet Set. Beware of' Infrlnge-�����;d II n\'�1l;e�f:(��r/�:�ti�f������tlr:e7:� ' i��J;:}tu:li:�(�� lim'�'l'wif�� ��Ol���t�s ��l�;Jifi refUI�d your money. Write for :Free Booklet.. 

C H I CA G O  F O R M  C O M PA N Y ,  Dept.  7 6 ,  1 2 4  LaSa l l e  Street, Ch icago .  

ALL ARITHMETICAL 
PROBLEMS 

ARTISTIC SPECIA LTIES 
solved rapidly and acc.rately 
by the Comptometer. Saves 
60 per cent of time and entire­
ly relieves mental and ner­
vons strai n . Adapted to all 
commercial and scientific 
computation. Why don' t you get one ? TVrite fur pamphlet. FELT &. TARRANT M F G ,  CO . 

for the Season are shown 
In Our Blue Book for Ladies' 

In Our Red Book for Men 's 
Watches . 

Either or both sent ou application. 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, 111. 
Spreckels Building, San Francisco, Cal. 

A C E T Y L E N E  
D O  YOU KNOW that the most light, least trouble, �r::tt8�8�°tii��rc�� �. sir�r��J?� ARfi ,goo\�JN�l�lt 
Write, inclosing 25 cents. for sample. 
STATE LINE 'l'ALC CO., Chattanooga, Tenn . •  U. S, A. 

52-56 I Ll iNOIS ST. CH ICAGO. 

EVOLUTION OF THE AMERICAN LO-
comotive.- B y  Herbert T. 'Valker. A valuable series 
by a member of the National Railway Museum Commit­
tee. Th e locomotive from 1825 to date i s described and 
illustrated by careful drawings, great attention being 
given to historical accuracy. 2] illustrations. SCIEN­
TIFIC AMER1 CA:S �tTPPLEMENTS 1 1 1  '.!, 1 1 1 3, 1 1 1 4 .  
Price 10 cents each. li'or saJe by Munn & Co. and all 
nl.lwsdealers. 

CRUDE ASB ESTOS 
A N D A S B E STOS F I B R E  

M I NES and WORKS,  R .  H .  M A RT I N ,  
TH ETFO R D ,  P. O .  O F F I C E ,  ST. PAU L  B U I L D I N G .  CANADA. 220 B 'way, N ew York. 

GhOlllistry of Mannfactnrin[. 
Testing, Perfecting, Introducing, Disposing 
of and Selling Processes, Products Patents, 
Novelties, Formulas, etc. 
Correspondence is solicited with Chemists 
having Inventions, Improved Processes, or 

I Novelties to Dispose of. 

P E T E R  T.  A U S T E N ,  52 Beaver Street , New York. 

Wt baot an InqUiry for �our flOOdS 
very often , and if we only knew your address, we could turn over to you inquiries 

by the hundred that come pouring into our office daily, 

R¢ad tb¢ H Busin�ss and P¢rsonal Want tt £olumns. 
There you will find inquiries numbered, Read them carefully every week , and if 

you can furnish the goods required, write us at once, GIVING THE NUMBER OF 

THE INQUIRY every time, and we will put you in communication with the parties 

desiring the information . You may get an order or many orders by simply read ­

ing our BUSINESS AND PERSONAL WANT COLUMNS every week. 

WYCKOFF,  SEAMANS & BENEDICT, 
3 2 7  BROA DWAY , N E W  Y O R K .  

�'h��d
l�l'1 s.i'A� li'li��ng

p:\�� foi���t�neiJ.�
P
������ I " 0 L O S" C A S O  L I N  E 

hy Munn & Co. and al l newsdealers. E N G  I N E S 
Carbide Feed ARE REMARKABLE Fon 

And you can thoroughly examine th.em before 
you pay a cent. If you are in need of tI:res, order at on<>e, giving size you want, and we WIll send a 
pair of the best and most durable tires ever :g:tade. �CatB10It . . ue sent Free. CHICAOO/II. COQ.RANDOLPI1 6 FIFTH AV£. ACETYLENE 

GENERATORS 
are endorsed by t h e  U, S, 
G o v e r n m e n t ,  by the 
State of Pennsylvania, 
and by all oth er disin­
terested authorities. 

They e m  b o d  y the 
latest and most approved 
principles of construe· 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work­

manship. 

Made from the best 
material by expert me­

chanics. 
ECO N O M I CAL AND SAFE .  EASY OF O PERAT I O N .  

J.  B. COLT CO . •  Dept. s. 
1 08 Fulton Street, New York. 

1 4 6  Franklin Street, Boston. 
1 8 9  La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 

S I M P L I C I TY 
AND 

E C O N O M Y  
Write jor Prices. 

O L D S  MOTOR WORKS, 1 3 2  B Jeff ,  Ave . ,  Detroit ,  M ich.  

RE VERSING STEAM TtJRBINE.-P AR-
son's recently perfected turbine for boats. Illustrations 
S h owing details. Contained in SCIENTII!' I C  AMERICAN 
SUPPLK'U�1\'T, No, 1 1 58. Price 10 cents, by mail. from 
this office. and from ail  newsdealers. 

M E X I C 0 A ;:�m���i��:o�:�:�ess 
Fort u n e s  are b e i n g  made in Tro p i cal  Agr iculture 

Write for information h o w  to join a Mutual Company b y  depositlnjl: your ,avlngB monthly. 
Very prOfitable and protected by a Powerful Trust Company. 

M EXICAN M UTUAL PLANTERS CO.  1 0 1 5  New York Life B ldg. ,  CH ICAGO .  

MARCH 1 6, 1 90 1 .  

National Automobiles 

The Factory Behind the Vehicle 
This means that we are building "The 

National" in a factory bnilt for the express 
purpose of producing high grade, mechan­

ically perf�ct vehicles, and not in a converted 

shop, or make-shift, that merely assembles 

parts. There are .very few complete automo­

bile plants in the \vorld. The National is one 

of them. \ 
Send lOe. in ,dampil f" .. _the handsomellt and most eompJete 
"Auto Hook" ever published on the snbjeet of Automobiles. 

National Automobile and Electric Co. 
1 1 1 5 East 22nd St. ,  Indianapolis, Ind. 

ROC E R  B. M c M U L L E N  .to CO., C H I CACO, I LLS., 
Ceneral S.le. Agent. for U .  S .  and C.nad •• 

lIIustrat-:d pamphlet mailed free to any address 

" Pocket Kodak 
Portraiture " 

is the title of a daintily printed and 

instructive booklet about home picture 

taking, which has j ust been issued by 

the Kodak Press . The illustrations are 

all from the Kodak of 

Mr. Rudolf Eickemeyer, Jr., 
and in clude a number of his most charm­

ing studies of child life. Free at the 
Kodak dealers' or by mail. 

EASTMAN KODAK CO., 
Rochester, N. Y. 

No tinkering and fussing. .. Just a tnm 

of a wheel and she works." 

For perfect power for boats there is noth­

ing made that ill any sense competes with 

the 

Lozier Marine Gas Engine 
Our 190I advance catalogue sent free 

upon request. 

THE LOZIER, MOTOR CO.,  
2 6  WATER ST. ,  PLATTSBURGH , N. Y. 

S C al H S AIl varietles a.T lowe�n
.
, prICes. Rest Railroad 

Track and Wagon or Htock Scales madt'. 

���n1�a':;h1��B, ���h'��,
i¥g��i�fc. s���.: 

Money_ Lists Fr{'e. CH I C A GO �(- A I;E  Co ..  Chicago. 1 

J ESSO P'S .ST E E LTHB\�r.r 
f O R  TOO L S, S AW S  E TC. 

W!!! J E S SOP & SONS t.: �  91 JOHN ST. NEW YOR 
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