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TRADE AND HIGHER EDUCATION. 
In this latter· day eagerness for supremacy in the 

markets of the world, it is often charged that, in this 
country at least," education and the intellectual pur· 
suits which go to make up the higher culture are 
sacrificed to purely utilitarian considerations-in other, 
words, seeking after gain. That this is not the case 
may be proved by an appeal to educational statistics. 
There were, during the scholastic year 1898·9 9, some 
147,164 young men and women pursuing undergraduate 
and graduate courses at our universities, colleges and 
schools of technology. Of this number only 43,913 were 
enrolled as professional students in law, medicine and 
theology, leaving 103,251 pursuing studies in the liberal 
arts'and applied sciences. In 1880 the number of stu· 
dents was 119,340, and in 1890 118,581, so that theedu· 
cational advantages and the number of those who 
embrace them is on the increase, being in direct ratio 
to the upward trend in our national wealth. 

To provide proper educational facilities was one of 
the first matters which engaged the attention of the 
founders of our country. Each of the colonies:estab· 
lished in the seventeenth century took measures, more 
or less effective, to provide schools for the children. 
The Dutch West Indies Company in 1621 charged its 
col.onies to mairitain a clergyman and a s@hoolmaster. 
'I'here were private schools in, the Virginia colony at 
an early date, and most of the wealthy planters em· 
ployed tutors in their families. The Governor of the 
Connecticut colony reported that one·fourth of the 
annual revenue of his colony was expended in main· 
taining free schools for the education of the children. 
Boston had schools as early as 1635, and they were 
also established in Rhode Island in 1650.  With the 
growth of cities there�begari' the improvement of the 
schools, the separation of the children into grades, 
educating primary children of the first year in one 
class, and those of the second y@ar in another class. 
Facilities for higher eduClation were not wanting. Har· 
vard was founded in 163f.i; William and Mary College 
in 1660; Yale in 1701; Princeton University, then 
known as the College of New Jersey, in 1746; the 
University of Pennsylvania in 1751; Columbia Uni· 
versity in 1754; Brown Universi,ty in 1764; Dartmouth 
College in 1769. Others followed, so that by the year 
1800 there were 24 colleges in the United States-
8 of them in the New England States, 6 in the Middle 
States, and 10 in the Southern States. The early 
legislators, Washington, Madison and John Adams, all 
used their influence to forward the cause of education, 
and particularly of higher education. The government 
assif?ts institutions in various ways, although the actual 
amount of money which is appropriated is small and 
most of it goes to agricultural colleges. Still, how
ever, it has made large grants of land from time 
to time, aggregating in all 13,000,000 acres. A new 
seat of learning, to be called the Washington Memorial 
Institution, has recently been organized, both as a 
memorial to George Washington and to increase, in 
the Capital of the country, opportunities for higher 
education as recommeI!ded, by our first President in 
his various annual messages to Congress, and to facil
itate the utilization of the scientific and other resources 
of the government for the purposes of research

' 
and 

higher education. 
Today there are 629 universities and colleges and 

43 schools of technology in the United States. The 
total value of" the property p03sessed by institutions 
for higher education amo'unts to $342,888,361, a gain 
of about $31,000,000 over the amount for the pre
ceding year, 1897-1898. The endowment fund amounts 
to $154,120,590, and the remainder represents the value 
of groundB, buildings, machinery, apparatus, liorarles, 
etc., used, for instruction and research. The total 
income for Uie year, excluding benefactions, amounted 
to $27,739,154 derived from the following sources : 
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'tuition and other fees, $10,924,415; endowment funds, 
$ 6,673,389; state and municipal appropriations, $4,287,-
102; the United States Government, $3, 276,731, and 
from other sources, $ 2,577,517. The value of gifts 
and bequests during the year 1898-1899 amounted to 
$21,925,436.  The amounts reported: by some of the 
institutions are as follows: University of California, 
$757,000; Leland Stanford Junior, University, $11,-
000,000; University of Chicago, $786,624; Harvard Uni· 
versity, $1,544,330; Columbia University, $518,667; 
University of Pennsylvania, $510,658; Armour Insti
tute of Technology, $750,000. 

From these figures it will be seen that our plant for 
educational purposes is of enormous value and its 
efficiency is all that could be asked for. In reality 
some $2,500 is invested for each student who is now 
enjoying the advantages of any of the institutions of 
learning, and the work of the graduates of the last, 
two generations shows that our money hal! been put 
out at compound interest. 

It must not be supposed that all the students, how· 
ever, are devoting their ell.ergies to the very serious 
problem of fitting themselves for their life work. On 
the contrary, the majority are pursuing courses which 
will not materially assist them to earn a living, but 
which have, of course, an important bearing as re
gards culture on their future liVes. Classical courses 
claim by far the greater number of students: 35,595 
students out of the 147,164 were pursuing such courses, 
while 21,860 were taking the general culture courses, 
9 ,858 took general science courses, 2,593 received in
struction in agriculture, 4,37. were, taking courses in 
mechanical engineering, 2,550 in civil engineering, 
and 2,320 in electrical engineering; 1,032 students 
were studying mining engineering, 627 architecture, 
9,501 pedagogy, and 6,698 were taking busineE.'S courses. 

Approximately the same figures hold when degrees 
are considered. Thus the number of degrees conferred 
during the year for work done was 15,087-10,794 be· 
ing conferred on men and 4,293 on women, as follows: 
The degree of Bachelor of Arts leads, with 4,910 men 
and 1,950 women; then came Bachelor of Science, with 
2,410 men and 500 women. The Master of Arts degree 
came next, with 1,046 men and 197 women. The degree 
of Doctor of Philosophy was conferred on 299 men 
and 26 women. Thirty·eight different varieties of 
degrees were conferred, and in some cases only one 
candidate received a degree, Musical Doctor, for exam
ple. Seven hundred and thirty-five honorary degrees 
were conferred. 

The ratio of students to population is an interesting 
study. In 1872 the number of students to each 1,000, 
000 persons was 573; in 1'880 it had increased to 770, 
in 1890 to 850, in 1893 it had increased to 1,037, while 
in 1899 the number was 1,196.  These figures show 
that the increased prosperity of the country has a 
very direct effect upon education. When the splendid 
gifts which have been mad'e to the cause of education 
in the last ten years are considered, it may safely be 
said that the desire for gain does not blind' our wealthy 
men to the advantages which accrue to the country 
by reason of superior educational institutions. 

...... 
" SHAMltoCK iI " AND" COLUMBIA" COMPARED. 

For the first time in the history of the America 
Cup races it has been possible to get a line upon the 
two boats which will meet oft Sandy Hook; for we 
take it for granted that unless "Constitution" can be 
brought to the point in which she can beat "Columbia" 
in a wind of more than 7 knots' strength, the older 
boat will be called upon tor the second time to repre
sent this country in the famous contest. In 1899 
"Columbia" met "Shamrock I." nearly a dozen times 
off Sandy Hook, and during the present season 
"Shamrock II." has been tested against the old chal
lenger in numberless trials under all possible sailing 
conditions. 

In the present uncertainty as to "Constitution's" 
full capabilities, we must take "Columbia" as a basis 
of comparison. In 1899 she beat "Shamrock I." by 10 
minutes in an average 8-knot breeze, and again beat her 
by 6 minutes 16 Seconds in a breeze of about 20 knots 
an hour. Both' of these races consisted of windward 
and leeward work with no reaching. It is generally 
admitted, both here and in England, that "Shamrock 
1:" suffered somewhat from poor handling, ·and much 
more from the fact that her spars and standing rig· 
ging were too frail, and failed to keep the sails up 
to the wind. The only changes, we are now ,.informed, 
made in "Shamrock I." preparatory to her trials with 
" Shamrock 11." were to reduce her sail·plan and,great
ly strengthen and stiffen her spars, with'Jhe, result 
that her sails set admirably and she no longer 

'
.carried 

a lee helm. As the result of the improved set of 
her sails, her better helm, and the fine weatherly quali
ties she developed, the experts who have had charge 
of her trials have assured the writer that she is at 
least 5 minutes faster over a 30-mile 

'
course, the gain 

being chiefly in windward work. To this may be added 
a possible gain in speed due to the better handlin� 
which she received under her new captain. , '

In the later trials of "Shamrock II.," when her best 

trim had been determined, she beat the older boat by 
the following carefully-timed amounts in good whole· 
sail breezes: Going to windward she gained 3 minutes 
in 13% miles, the boats having split tacks to avoid 
interference; going to leeward in a 17·knot breeze 
she gained 4% minutes in 13% miles, "Shamrock II." 
being the leading boat; while on a broad reach in a 
13-knot breeze, with the wind slightly abaft the beam, 
she gained 4� minutes in 7 miles. This last is cer
tainly a remarkable performance in view of the fact 
that "Shamrock I.," in a tuning-up trial down the 
Jersey coast and back, reached for 30 knots at a speed 
of 13 knots an hour. These results would indicate 
that "Shamrock II." is about 12 minutes faster in a 
club-topsail breeze than "Shamrock I." in the form 
that the latter showed when over here in 1899.  

It is reasonable to assume that another season's ex· 
perience on the part of the very able skipper of 
"Columbia" and his crew have enabled them to get a 
few minutes more speed out of "Columbia; '" in which 
case we may look for a contest, should "Columbia" 
be chosen, which will be worth going far to see. The 
question of the absolute security of the Cup is de
pendent just now, evidently, upon what further speed 
can be aeveloped in "Com;titution." 

• •• •  
JUNGER TO ST. PAUL'S CATlIEDRAL. 

It is , seldom that modern building operations and 
engineering works injure a great edifice; so the news 
that St. Paul's Cathedral, in London, is in danger 
comes as a painful surprise, for it is one of the most 
celebrated buildings in the entire world. The report 
of the architect to the Dean and Chapter states that St. 
Paul's is cracked from top to bottom, and while the 
present damage can be readily repaired it. shows a 
condition of affairs which is really alarming. Sir 
Christopher Wren built the cathedral after the great 
fire of 1666, when the older Gothic building was qe
stroyed. Unfortunately for his fame as an engineer 
he failed to drive piles or to excavate deep enough to 
place its foundation on a firm sub·soil, so that he 
practically floated the cathedral on a layer of fine 
clay, or "pot-earth," as he was pleased to call it, rest· 
ing on a strata of sand mixed with gravel and water ; 
but he knew of the existence of a bed of hard clay 
some 40 feet below the surface, but did not carry 
his foundation so far down, owing probably to the 
smallness of the available funds. It would have been 
wise, however, to have built a slightly smaller build· 
ing on a more suitable foundation. The cathedral, 
with its great dome, has successfully stood for cen
turies without perceptible damage, and if it were not 
for the great excavations which have recently been 
made in its vicinity it would probably remain in its 
pristine state. Sewer after sewer has been built, 
causing the foundation to settle. The old under, 
ground railway tunnel was some 500 feet away, and 
this also had its effect, but it is a later tunnel which 
has caused the present perceptible and alarming dam-
age. 

A 
. 
nUJ::riber of borings have been made for a new 

underground line on the south. side of the cathedral. 
It is to be hoped that means will be found to alter the 
course of this line, so that the noble example of Sir 
Christopher Wren's work may remain intact. 

MODERW STRUCTURAL STEEL. 
It is the popular idea that steel is a hard, polished 

metal like a dagger or a razor, and capable of carrying 
a cutting edge, but there are steels of various kinds 
that do not possess the qualities mentioned. Structural 
steel, for example, such as beams, girders and rough
rolled bars, generally has a much higher tensile 
strength, elasticity and tenacity than iron, and yet, in 
physical constitution and external appearance, it differs 
but slightly from it. Of two bars, one iron and the 
other steel, put through the same rolls at the same 
heat, not even an expert could distinguished one from 
the other if they were laid side by side. Moreover,. 
careful analysis fails to discover the line of actual 
departure between steel and, iron in the lower grades 
of each metal, or where the metal commences to be 
steel, so to speak, and stops being iron. 

But as between the two metals, iron and steel, there 
is a vast difference in their endurance and ability to 
stand severe work, and modern engineers have a very 
great advantage over their predecessors of half a 
century ago in the possession of it. In modern open· 
hearth and other process-steels the amount of fatigue 
or continuous resistance to crucial strains of long dura
tion which they will endure is simply astonishing
not laboratory, or test,machine strains, but the down· 
right pounding and flogging of daily work, which is far 
more serious than any testing machine can deliver. 
This last. sets up a certain, stress in a straight line, 
gradually increasing up to failure under it; but the 
duty imposed upon steel by daily work in a high
speed engine, for example, is not only to resist tensile 
strains, but torsional and transverse burdens at one 
and the same time. 

Consider the case of a 30,000 horse power marine 
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engine worked under 200 pounds boiler pressure, and 
making nearly, if not quite, 1,000 feet of piston speed 
per minute; each one of the details under strain is 
twisted, pushed, pulled and pounded, as one may say. 
in all directions at each revolution, possibly 100 times 
a minute. Does it not require a metal of faultless 
integrity to hold on, not for one voyage, but for year 
after year with very few failures? Locomotives mak
ing high speed with heavy loads are subjected to still 
heavier tests of the strength of details, for not only 
are they driven faster, but they have to sustain shocks 
and lars which are absent in marine engines; but in
stances of failure, compared to the number of engines 
in use, are few. 

The physical qualiti'es demanded for steel ulled in 
marine boilers by the United States Treasury rules 
would seem to be very exacting, inasmuch as they 
require a tensile strength of 60,000 pounds per square 
inch in the best, an elongation of 25 per cent in two 
inches for plates of quarter-inch thickness, and that the 
metal be capable of being bent on itself ( doubled over ) 
so that the inner radius of the bend shall be only one 
and one-half times the thickness of the plate, which 
must be heated to a low cherry red and quenched in 
water of 82 degs. F. As a matter of fact American 
boiler plate will stand much severer tests than this ; 
plates half an inch and even thicker can be bent down 
fiat cold so that the parts touch each other, without 
showing the least "craze" or fatigue on the inner or 
outer parts of the bend; withal, they will stand a 
very 'high heat for fianging purposes or dishing. We 
have seen plates fiogged in a former by mauls, dished 
out like the crown of a derby hat, and reduced in thick
ness from three-eighths of an inch to three-sixteenths 
of an inch at the finishing edges-over a diameter of 
four feet-without a fiaw in the whole plate. This 
was stock ordered from the mill, taken as it ran, and 
by no means a special steel. 

Wholly aside from the benefits constructing engineers 
derive from having such material is the security that 
engineers in charge of ships feel when running at 
high speeds. When iron was used this feeling did 
not exist, for there was never any certainty that there 
were not internal fiaws that would give away suddenly 
under severe duty; but modern steel is so homogeneous 
in its structure that the percentage of failure from 
the cause named is very low. 

. .  , .. 
AlIERICAN ADULTERATED FABRICS AND TESTS. 

American looms and dye pits turn out to-day about. 
every variety of fabric for modern need and luxury, 
and with the rapidly expanding textile industries in 
cotton, wool, silk, linen, and worsted goods, the time 
seems, approaching when we will be nearly able to 
supply the world with these products. It was not so 
many years ago that American looms were compara
tively few and unimportant, especially for the more 
expensive grades of goods, and most of the expensive 
weaves were imported. But through the introduction 
of improved machinery and the invention of new 
methods of weaving and dyeing, we have bec'ome 
within a few decades one of the leading textile man
ufacturing countries of the world. 

Positive genius of a high order has been expende!i 
in inventing methods of weaving shoddy and adul
terated goods in this country. This has not been with 
the idea of deceiving or defrauding any 'One, but 
simply to meet a legitimate demand. But there should 
be ·understood more generally a clear knowledge of the 
dilrerence between the genuine and adulterated textile 
goods. If this were thoroughly comprehended, there 
would be less attempt to deceive, and the purchaser 
would know what he was paying for. The machinery 
invented to manufacture these so-called shoddy goods 
usually adulterate them in the warp yarn and not in 
the weft. The two-ply yarns are formed by twisting a 
wool and cotton or silk and cotton yarn together, and 
if the warp is examined and the yarns untwisted the 
cotton can be detected. Cotton being the cheapest 
fiber we have, it is used most extensively in all the 
adulterated goods. Cotton is cheaper, and also less 
durable. If the yarns of the warp are removed, and 
they are tested by fire, it is easy to determine if there 
is much cotton in the material. In some goods part 
cotton is better than the pure wool or silk; but in 
fabrics where it should not be its presence can be de
tected by burning two or three 'of the warp yarns. 
The cotton yarns wlll fiash up quickly and burn 
rapidly without much odor, but the wool yarns will 
emit a burnt-hair odor and burn slowly. So sure is 
this test that it is impossible for any intelligent per
son to be deceived. 

Some of the weaves are so ingeniously put together 
that it is difficult even for expert buyers. and manu
facturers to detect the cotton absolutely without some 
kind of test. The goods are finished olr so that they. 
appear as good as the genuine. Expert buyers some
times test the goods with acids. A sample an inch 
square of the fabric is taken for the test. This is 
laid in a porcelain dish, and a 50 per cent solution of 
sulphuric acid is poured over it. The dish is held 
'Over a sl'Ow fire for a sh'Ort time until the cl'Oth be-
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gins to undergo a slight change in color. Then, when 
the solution has cooled off, the cloth will show up 
the presence of cotton, and also the relative amount in 
it. The acid solution dissolves the cotton and works 
havoc with it. If the fabric is all cotton there will 
be very little left in the dish except a muddy sedi
ment, and if mostly cotton, with some wool in it, the 
cloth will fall all apart. If it presents a sieve·like ap
pearance cotton is woven in with the wool to a mod
erate extent. It is only when the fabric comes out 
of the acid test whole that it can be pronounced all
wool. The effect of the acid on the wool is merely to 
turn it a dirty red color. 

Alpaca, worsted mohair, and shoddy are tested in 
the same way as wool; but silk will hardly yield so 
readily to this chemical test. The difference, how
ever, is chiefiy in the kind of acid. A 5 per cent 
solution of nitric acid should be employed for testing 
silk. Pull from the edge of the silk cloth a number 
of yarns, making sure that they are from the warp 
and not from the weft, and dip these one by one in 
the solution. In this case if they are cotton yarns they 
will undergo no change, but if they are silk they will 
turn yellow. If there is any further doubt the weft 
yarns can be tested in the same way. Any other vege
table fiber besides cotton will show no change when 
dipped in the nitric acid solution, but silk always 
will. 

In the manufacture 'of silk goods such tests are 
quite necessary to-day, for many grades of cheap satins 
and heavy silks are made which would deceive any ex
cept the experts. Some of these have the cotton mixed 
in with the warp yarns, and by means of patent proc
esses of finishing its presence cannot be detected. 
Other grades have a cotton back and a pure-silk face. 
Usually this is so apparent that there is no attempt 
made to deceive. If such is the case a drop of the 
acid solution on the back and another on the face 
would reveal the story. A fiber known as artificial 
silk is sometimes used to adulterate pure silk goods, 
and the ordinary silk test described does not affect 
it. But this so-called artificial silk is a chemical pro
duction, and it is so infiammable that it is only neces
sary to apply a match to a piece of the goods to make 
it burn violently and reveal the deception. 

In linen goods cotton cannot be detected by any of 
the above tests, and in fact it is here that the great, 
est difficulty is experienced. Our towels, crashes and 
heavy damasks are often adulterated with cotton, 
and it is quite necessary to be able to tell the dif
ference between the pure linen goods and the adul
terated. Even pure linen Will_sometimes pass for pure 

'cotton, so artful are the processes of manufacture. 
Yet in the case of a handkerchief, a simple process 
will suffice. Moisten the finger and press it against the 
handkerchief. If it is pure linen the fabric will ab
sorb the moisture quickly and make it wet on the 
opposite side. If it is all cotton the absorption of the 
moisture will be slow, and it will take a good deal 
to make the wet pass through to the opposite side. 

But when the linen fabric has only a portion of its 
yarns of C'otton, it is necessary to resort to an acid 
test. A 5 per cent solution of caustic potash or caustic 
soda should be used for this purpose. In half a gill 
of water dissolve 'a piece about the size of a; walnut. 
After. this has stood a few moments. dip the warp 
yarns of the linen and cotton fabric in it. They 
should be left in the liquid for about fifteen minutes. 
The solution will make the cotton yarn contract and, if 
anything, increase its strength, but it softens and 
makes very pliable the linen yarns. Thus the material 
will readily pull apart if all linen, and it will be 
strong and firm if cotton. By immersing a piece of the 
fabric in the solution it should pull apart easily if 
made of part cotton and linen, but remain strong if 
all cotton. 

Mercerized cotton is one of the new process goods 
that looks a good deal like silk and has a luster all 
of its own. When it passes as mercerized cotton it is 
well known, and no deception is intended, but it is 
often used in knit underwear goods, hosiery and 
gloves under other names, and thus may sometimes 
be passed off on the unsuspecting as pure or part sllk 
goods. The silk test, however, will reveal the cot
ton in the material. More recently successful efforts 
have been made to dye mercerized cotton. Mercerized 
cotton is now dyed in nearly all the prevailing shades, 
but the work is a delicate one and requires careful 
manipulation. This makes the use of the prepared 
fabric more general than ever, and also opens the 
way for deceiving the purchaser who takes his g'Oods 
'On faith fr'Om dishonest dealers. 

•••• • 
BARON NO;RDENSK10LD DEAD. 

Baron Nordenskjold, the Arctic explorer and disc'Ov
erer of the Northeast Passage, died at Stockholm on 
August 1 2. He was a Finn by birth, and received a 
scientific education. He accompanied an exploring 
party to Swtzbergen in 1858,  after having been ap
pointed Professor in the Royal Museum of Stock
holm. He made other· trips to Stockholm in 1861,  
1864 and 1868. He visited Greenland in 1870 and 1875. 
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In 1876 he made arrangements for his successful 
attempt to accomplish the Northeast Passage. In 
July, 1878, he started in the "Vega". The vessel win, 
tered near Behring Strait, .and was free of ice in 
July, 1879, reaching Japan on September 2 of that 
year. In 1883 he made a second voyage t'O Greenland, 
and succeeded in penetrating with the ship through 
the dangerous ice barrier al'Ong the east coast 'Of 
that c'Ountry s'Outh 'Of the p'Olar circle. 

SCIENCE NOTES. 

The use of sun bonnets as a head covering for horses 
in summer is very much on the increase, both in this 
country and in England. Straw seems to be the 
favored material, but in England wire framework 
covered with light calico is also used. 

The Council of the University of Birmingham, Eng
land, has appointed W. J. Ashley, Professor of Econom
ics at Harvard University, to be the incumbent of the 
first organizing chair of the future Faculty of Com
merce. Such a faculty appears for the first time in 
university history. 

The Agricultural Society of Italy has offered prize! 
'Of nearly $200 for a reliable methOd of ascertaining 
the quality of sulphur and of mixtures of sulphur 
with sulphate of copper. Sulphur is largely used in 
Italy for diseases of plants, and much of the pr<?duct 
sold is inferior. The competition is international. 

Encke's comet, which has just returned to visibility, 
was observed by Dr. William R. Brooks at the Smith 
Observatory, Geneva, N. Y., on the morning of August 
11. At that time it was in Gemini about ten degrees 
west of Castor. Its position at 3 o'clock was right 
ascension 6h. 35m. 30s.; declination north, 31 deg. 17m. 
The comet is moving in a southeasterly direction 
and approaching the sun. On August 11 it was just 
visible in the 3-inch finder of the 10-inch equatorial, 
and as the comet is increasing in brightness it will be 
observable with quite moderate apertures. The comet 
is globular in form, and at present without a tail. 
Professor Brooks says that a short tail may be thrown 
out as the comet approaches perihelion. Encke's comet 
has the shortest period of any known comet-three 
and one-third years. 

The Census Bureau has made public its figures giv· 
ing the population by sex, nativity, and color of a 
group of states, including Indiana, Iowa, Kansas, and 
Indian Territory, the results being as follows: In
diana-Males, 1 ,285,404; females, 1,231,058; native, 
2,374,341; foreign, 142,121; white, 2,458,532; colored, 
57,960. Of the colored 207 are Chinese, 5 Japanese, 243 
Indians and the remainder negroes. Indian Territory 
-Males, 208,952; females, 183,108; native, 387, 202; 
white, 302,680; colored, 89,380. Of those classified as 
c'olored 36,853 are negroes, 27 Chinese, 1,107 Indians 
taxed, and 51,393 Indians not taxed. Iowa-Males, 
1,156,849; females, 1,075,004; native, 1,9 ·25,933; for
eign, 305,920 ; white, 2,218,667; colored, 13,186, includ
ing 12,693 negroe!9, 104 Chinese, 7 Japanese, and 382 
Indians. Kansas-Males, 768,716; females, 701,779; 
native, 1,343,810; foreign, 126,685 ; white, 1,416,319; 
colored, 54,176, including 52,003 negroes, 39 Chinese, 
4 Japanese and 2,130 Indians. The Census Office also 
issued a bulletin on the manufacturing industries of 
the four Territories of Arizona, New Mexico, Okla
homa, and Indian Territory, sh'owing an aggregate 
product of $37,897,103. Arizona leads with a product 
of $21,315,169, of which amount $12,286,517 was the 
output of the copper smelters. The total product for 
New Mexico is $5,605,795; for Indian Territory, $3,892, 
181, and for Oklahoma, $7,083,938.-Bradstreets. 

That driest of all the American States, Arizona, has 
just come into possession of a seaport, observes the 
Cincinnati Times-Star. A steamship line has been 
chartered to ply on the Colorado River from the Gulf 
of California to Yuma. This little city, situated in the 
midst of an arid desert, and parched by the eternal 
sun of the Southwest, thus comes into direct communi
cation by sea with the outside world. At the present 
time only the smaller class of vessels can navigate the 
lower waters of the Colorado. It is hoped, h'owever, 
that the work of dredging the stream will be soon 

undertaken, and that in time the larger seagoing ves
sels will be enabled to advance to the . wharves of 
Yuma. The opening of Arizona and southwestern Cal
ifornia to direct C'ommunication with the sea cannot 
fail to be of immense advantage to this region. The 

country is extremely fertile. Only a little irrigation 
is required to make Arizona one of the most pro

ductive states in the Union. Irrigation schemes have 

formerly been hampered, however, by the lack of suit· 

able facilities for the cheap transportation for the 

state's products to the seaboard. With the opening 

of a waterway to the sea Arizona should show a mar· 

velous development. What has been done in Califor· 

nia can be done again in Arizona. And when the 

change takes place the opening up of a waterway to 

Yuma will have played an all-important part in the 

development 'Of Uncle Sam's great territory. 
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A DEVICE FOR STRAIGKTEW:;:WG RUGS. 

Our illustration pictures a simple device invented 
by George T. Weeks, of Edon, Ohio, for straightening 
rugs and door-mats and preventing the corners from 
turning up. 

The straightener consists merely of stretcher-rods 
pivoted in pairs, the ends entering pockets secured to 
the rug or mat. The rods are stitched to the rug to 
hold them in place. By means of the light, extensible 
frame formed by each pair of stretcher-rods, the rug 
is kept :flat and held in its place. Since the st..-etcher· 

ease much sharper . curVeS tpan with the ordinary 
type, and it is claimed it is less liable to derailment. 
The wheels are all utilized as drivers. They are 40 
inches in. diameter, the width of the tire, including 
the :flange, being 8 inches. 

The crank-shaft is carried upon the frame of the 
engines, and the coupled-up lengths of the main shaft 
are carried in heavy journals, which are bolted to 
the frames of the trUcks. Upon the driving shaft, 
opposite each wheel, is keyed a 20-tooth pinion, and 
on the outer face of each wheel is secured a heavy 

41-toothed spur wheel. Particular care has 
been taken in the design of the main-shaft 
journals and in the cutting and fitting of the 
gears, with the result that when the engine 
is working at its full power, the teeth mesh 
smoothly, and, apparently, with a minimum 
of friction. 

THE STRAIGHTENER APPLIED TO THE BOTTOl'tl OF A RUG. 

The total weight of the locomotive, when 
in working order, is 112 tons-a weight which 
is only exceeded by a few of the latest locomo
tiyes built for the ore-carrying railroads of the 
East. Results of operation show that, as the 
result of her whole weight being available for 
adhesion, and of the advantage gained by being 
geared down in the ratio of 2 to 1, this locomo· 
tive will haul about twice the load that can 
be hauled by the ordinary "consolidations" of 
the road. The speed, of course, is low on a 

rods are applied to the bottom of the rug, the straight· 
ening means are not visible. 

• f .... 
FREIGHT LOCOMOTIVE FOR HEAVY GRADES. 

The accompanying illustration represents a success
ful attempt to provide a 10comotiv!3 of great tractive 
rower for use on grades of exceptional severity. It 
ia owned by the Canadian Pacific Railroad, and is 
used on a stretch of road between the mining camps 
of Rossland, British Columbia, and the smelter at 
Trail. From Rossland to Trail the distance, on a 
direct line, is about 7 .miles, whereas the distance 
by the railroad, owing to the excessive curvature 
used in securing as easy a grade as practicable, is 
more than 12 miles. The grades are in favor of 
the freight, which�onsists of heavy train-loads of 
ore; but on the return journey the excessive grade 
of 4 %  per cent renders the work of hauling up to 
the mines the empty, but very heavy, ore cars a task 
of considerable difficulty. 

It was with a view to increasing the load of empties 
that could be hauled at one trip that the Canadian 
Pacific purchased the engine which is herewith illus· 
trated. It is known as the Shay locomotive, and 
is so called after its inventor. It was built at Lima, 
0., and has been in operation on the Canadian Pacific 
road since last fall. The locomotive is carried on 
two 4-wheeled trucks, one beneath the front end of the 
boiler, and the other beneath the coal-pockflt, which 
is located immediately to the rear of the cab. The 
water-tender is carried on a single truck, and, as 
will be noticed, it is very short, serving merely for 
carrying water, 
f o r  wh i ch i t  
has a capacity 
of 2,900 gal· 
Ions. The coal
box has a ca
p a c i  t y  o f  6 
tons. Although 
we have spoken 
of the water
tender as being 
s e p a r a t e ,  i t  
might perhaps 
be more cor
rectly describ· 
ed as incorpo
rated with the 
locomotive, in
asmuch as the 
weight of the 
tender is util
ized for adhe
sion. In place 
of the custom
ary two cylin
ders b e n e a t h  
the smoke-bOX, 
working direct 
upon the driv-
ers, the engine 
consists of three high-pressure cylinders, 15 inches 
diameter by 17 inches stroke, which are carried upon 
the right-hand side of the boiler at the front end 
of the cab, and are arranged vertically above a longi· 
tudinal driving-shaft which extends the full length 
of the engine. This driving shaft, which is 6 inches 
in diameter, is arranged in sections, with two uni· 
versal couplings between each of the three trucks, the 
arrangement being such as to give the trucks full 
:flexibility for taking the curves. The :flexibility, in
deed, is such that the locomotive can. round with 

grade of such a heavy character, the average rate with 
a full load, on a 4 per cent grade, being about 10 miles 
an hour. The engine is of such interest that we sub
join a. few further. particulars. The gage is the 
standard of the road-4 feet 8% inches. The boiler 
is of the wagon-type pattern, and carries a working 
pressure of 180 pounds to the square inch. The tube· 
heating surface is 1,407 square feet; the firebox has 
a heating surface of 147 square feet, and the grate 
area is 27.8 square feet, making a total of 1,554 square 
feet. 

. .. ' . 
Hygroscopic Movements In Plants. 

Dr. U. Giovannozzi classifies the various hygroscopic 
movements of plants under six heads, viz.: ( 1 )  Move
ments for the protection of pollen ( bracts of Oynar

aceee opening and clOSing of anthers ) ;  ( 2 )  for pro
tection against desiccation ( thallus of Hepaticee, 

mosses, grasses, etc. ) ; ( 3 )  opening and closing of 
fruits; ( 4 )  for the dispersion or burying of seeds ( tor
sion of the awns of Geraniaceee and grasses ) ;  (5) for 
the dissemination of spores ( annulus of ferns, fungi, 
lichens, algee); (6) movements of the branches of 
conifers. The most common mechanism which .pro
duces hygroscopic movements is the superp'osition of 
two tissues, one of which has a greater capacity for 
swelling than the other. Compact tissues, composed of 
thick-walled, and espeCially of sclerenchymatous cells, 
have in general a greater capacity for absorbing water 
than those COmposed of thin-walled cells. Torsion, as 
in the awns of Geraniaceee and Stipa, the legumes of 
Papilionaceee, etc., results from the presence of a very 

FREIGHT LOCOMOTIVE FOR HEAVY GRADES. 

hygroscopic tissue on the face which is internal in 
respect to the torsion. The protection of the pollen in 
the fruits of Oynaraceee is effected by the movements 
01 special organs, the bracts of the involucre. Hygro
scopic movements may take place in dead as well as in 
living tissues.-Nuov. Giorn. Bot. Ital. 

• ,e � 
The construction of a railway under the Solent is 

planned. The railway, including the tunnel, would be 
about 7lh miles in length, and would in all probability 
be operated by electricity. 

AUGUST 24. 1901• 
A SIMPLE LOCOMOTIVE ENGINE INDICATOR •. 

By means of a new indicator which has been in
vented by Eric Norden, of Wilmington, N. C., it is 
possible to take a succession of indicator-diagrams 
from steam engines without marking over the same 
card. The indicator is particularly serviceable for 
making locomotive engine charts without the neces
sity of the engineer's leaving his cab. 

The card is in the form of a continuous strip of 
paper carried by a pendulum connected with the 
cross-head by a member, B, so as to swing and move 

THE NORDEN LOCOMOTIVE ENGINE INDICATOR. 

the card in one direction, while the pencil is moved 
transversely by the cylinder pressure. The pendulum 
consists of two rigidly connected plates which are 
joined at their upper edges by an arc-plate struck 
from the center of oscillation of the pendulum. Be
tween the plates two winding drums, D and 0, are 
mounted, the card passing from one to the other 
over the arc-plate. The drum, D, is driven by a 
spring motor; the drum, 0, is held at intervals against 
rotation by a spring-pressed lever which is arranged 
to enter a notch in a disk on the shaft of the drum, O. 

Thus the card is shifted after a diagram has been 
made and held stationary while the pencil is in 
operation. 

The pencil, E, is carried on the end of an arm, con· 
n e c  t e d  with 
a piston - rod 
working in the 
r e d  u c e d ex
tension of the 
cylinder. The 
pencil - arm i s 
connected by a 
s y s t e m  o f  
1 i n k  s with a 
bracket pivot
a l l  y mounted 
on the reduced 
extension. A 
handle, F, 1s 
secured to the 
bracket and is 
operated by a 
cord to swing 
the pencil into 
pOSition. B y  
adjusting t h e  
h a n d l e  t h e  
pencil's p o  s i
tion relatively 
to the card is 
regulated. To 
operate the de-
vice from the 
cab, the handle 

of the three-way cock, G, is provided with cords. The 
releasing lever of the winding drum is likewise pro
vid·ed with a cord. Thus there are four c'Ords, two of 
which control the steam pressure, one the movement 
of the pencil to the card, while one releases the card 
to permit its onward movement. 

The instrument is an indicator and reducing-motion 
in one, and takes consecutive cards at short intervals. 
It is the opinion 'Of the Department of Tests of the 
Baldwin Locomotive Works that the device is of con
siderable value. 



AUGUST 24, 1901. 
MODERN GRAIN ELEVATORS. 

Of late years there have been some very radical 
changes made· in the method of construction of the 
huge elevators which figure so largely in the storage 
and handling of grain. Not only have they increased 
enormously in capacity, but the form and materials 
of construction have been conformed to modern engi· 
neering methods. 

We present illustrations of two of the latest ele
vators erected in Minneapolis, each of which repre
sents an entirely different method of construction. 
One of the largest items 
of expense in connec
tion with the elevator 
business is insurance, 
and the changes in con
struction, w h i c h w e 
have referred to, have 
been brought about as 
m u c h , a n d  p e r h a p s  
more, by the desire to 
Ie s s e  n the insurance 
rates, as to provide ele
vators of v a s  t I y i n
creased capacity. 

� titutifit !lUtritJu. 
four tanks are each 50 feet In diameter by 80 feet in 
height, the total capaCity being 400,000 bushels. In a 
test made of this system at a time when the ther
mometer stood at 15 deg. above zero in the open, 
water and snow were applied to the interior of a 
section of the wall and allowed to freeze into a solid 
cake, while, against the outer wall there was erected 
a furnace in which a fire was started and forced, 
until the pyrometer showed a temperature of 2,000 
deg. It was not until the fire had been banked that the 
ice on the inside began to melt, and after the last of 

and the football. In 18<l0 !laphthalene was discovered 
in tar by Garden. This i5·a substance from which we 
derive some of our most beautiful colors, ranging from 
a buttercup yellow on the one hand to reds, pinks, 
greens, and scarlets. To entomologists this naphthalene 
is 'of interest, as it is now considered the best preserva
tive for cases of moths, butterfiies, insects, and other 
natural history specimens. 

In 1832 anthracene was discovered by Dumas. It is 
now of immense importance, as it forms the base from 
which that beautiful and well known color Turkey 

red is now obtained. 

The larger of the two 
elevators shown is that 
of the Pioneer Steel El
e v a t  0 r Company. It 
was constructed by the 
Barnett & Record Com
pany, and is located on 
the tracks of the Great 
Northern, the S a  u I t, 
and the Northern Pa
cific Railroads. The to
tal capacity of the plant 
is 1,200,000 bushels. At 
the center is seen the 
working house, which 
covers 70 x 84 feet of 

FIREPROOF STEEL TANK ELEVATOR OF 1,200,000 BUSHELS CAPACITY. 

From time immemorial 
this valuable dye has 
been derived from the 
roots of the madder 
plant, the coloring prin
ciple of which is called 
alizarin. But in 1868 
two German chemists, 
Graebe and Libermann, 
discovered a method of 
making artificial ali
zarin from the coal-tar 
product anthracene--a 
discovery which h a s  
completely revolution
ized the dyeing and 
calico - printing indus
tries. The excitement 
in the dyeing and coal
tar industries was im
m e n  s e .  Anthracene, 
w h i c h formerly was 
considered a useless by
product, sold at a few 
shillings a ton and util
izec! as a cart grease, 
immediately r 0 s e i n 
price and shortly after 

ground. This is a steel 
building, the fioors of which are of composite steel 
and concrete construction. Double tracks run through 
the building on the ground fioor, all of which fioor is 
devoted to unloading and cleaning the grain. It has 
a capacity of 50 cars in and 50 cars out every daS. 
The building contains 35 steel, hopper-bottom bins. 
On the ground fioor are four large special cleaners, 
with a capacity of 25,000 bushels per day, two large 
wheat cleaners and one oat clipper. Above the bins, 
the frame of the building is of structural steel work, 
with a covering of corrugated iron. The total height 
of the working house is 145 feet. On either side is 
a line of five cylindrical steel tanks, each 55 feet in 
diameter by 80 feet in height, and capable of holding 
100,000 bushels. The covered way which will be noticed, 
extending' either way 
from t h e  w 0 r k i n  g 
house above the roof of 
the tanks, contains a 
belt conveyor, and a 
s i m i l  a r conveyor ex
tends beneath the fioor 
of the tanks. The 
power house contains a 
250-horse power engine, 
and the rope-drive is 
used through the whole 
o f  t h e  p l a n t. T h e  
power house, working 
house, tanks, and, in
deed, the whole plant, 
is considered ro be ab
solutely fireproof. 

Tanks 55 feet in Diameter by 80 feet in Height. 

the fire had died away there was still some ice and 
snow remaining against the inner wall of the tank. 
In view of the results thus 'obtained, it is claimed 
that the contents of a tile tank are proof against 
injury by fire. 

..e . ., 
All fi'OID Coal-Tar. 

As is well known, coal-tar, a by-product in the manu
facture of ordinary coal-gas is a wonderfully complex 
substance, says The Spatula. No less than sixty differ
ent substances have been discovered in it, and more are 
being discovered every year. 

One of the most interesting of these is benzine
a clear, mobile liquid discovered in gas oils by Michael 
Faraday in 1825. It is used in enormous quantities for 

this discovery c o m  -
manded something like 

$500 a ton. This artificial alizarin has now entirely 
superseded the natural product from the madder 
plant; and the cultivation of madder, which was 
once a great and flourishing industry, has now dwin
dled away, and in the course of a few years will prob
ably be altogether extinct. 

Phenol, or carbolic acid, discovered by Mitscherlich 
in 1834, being one of the most powerful antiseptics 
and diSinfectants, purifies the atmosphere from noxi
ous gases and destroys the infectious germs of disease. 
Its valuable antiseptic properties have been intro
duced into surgery with great success by the present 
Lord Lister, president of the Royal Society. From 
carbolic acid is obtained a valuable series of coloring 
matters, ranging from a beautiful yellow, 1. e., 

picric acid, to reds, 
oranges, browns and 
many other colors. 

Another form of fire· 
proof construction has 
been used in the four
tank elevator which has 
recently been put up by 
the Barnett & Record 
Company, for the Great 
Eastern Elevator Com
pany. It is constructed 
on what is known as 
the hollow-tile bin sys
tem, the walls of the 
tanks being constructed 
entirely of hollow tiles 
tied at intervals with 
steel rods. The method 
of construction is as 

FIREPROOF TILE TANK ELEVATOR OF 400,000 BUSHELS CAPACITY. 

The wonderful sub
stance, aniline, is found 
only in small quantities 
in coal-tar, and its pro
duction on a sufficiently 
large scale for indus
trial purposes only be
came possible when 
Zinin, in 1842, showed 
it could be made from 
nitro-benzine, 'or the 
artiflcial oil of bitter 
almonds, already men
tioned. All the aniline 
for the production of 
the innumerable beau
tiful colors is obtained 
from this derivative of 
benzine. In 1856 Dr. 
William H. Perkin. 
then a young man of 
18, was engaged experi
menting on aniline 
with a view of making 
an artificial quinine. 
T h o  u g h  his experi
ments in that direc
tion were a failure, 
they were the means of 
his making the great 
discovery of the first 

follows: The tiles are 
set on edge in a tile base, which is tied by steel rods 
which run around the circumference of the tank. 
When a complete circle of the tiles has been placed, 
another tile base is put.in position; and the operation 
is repeated until the full height of the bin is reached. 
On the inside of this wall is cemented a circle of 
white, vitrified tiling, placed with the openings 'or flues 
vertical, the result being that continuous air-shafts 
are formed through the wall from top to bottom. The 

Tanks 50 feet in Diameter by 80 feet in Height. 

the production of aniline, and also of a powerful per
fume known as artificial oil of bitter almonds, or 
essence of mirbane. No less than 150 tons of this 
perfume are used in scenting soaps and other toilet 
requisites. Benzine has the useful property of dis
solving fats, resins and india rubber, and is therefore 
of much value in the cleansing of goods by the dry 
cleaning method, an': also in the forming of india 
rubber solution, SO well known to lovers of the cycle 

aniline color, namely, 
mauve, and from these 

experiments has arisen a world-wide industry. In 
1858, Prof. A. W. Hofmann discovered the magnifi
cent color magenta, or aniline red, one of the most 
brilliant colors known to the dyer. Then came in 
quick succession greens, violets, blues and yellow color
ing matters, all the hues of the rainbow, and at the 
present day the number and varieties of colors are 
bewildering. 

We are indebted to coal-tar not only for beautiful 
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colors, but also for some of our most valuable drugs. 
The valuable drug antipyrine, discovered in 1883 by 
Dr. Knorr, of Erlangen, is considered even better than 
quinine 'as an assuager of fevers, and is much cheaper 
in price. Another is thalli 14m, discovered by Skraup, 
which has the special power of mitigating yellow 
fever, or the "yellow Jack," the dread of every colonist. 
Phenacetine is still another, possesshig valuable 
antipyretic properties. Sulph'Onal, discovered by Prof. 
Baeyer, is a hypnotic. But perhaps the most remark
able substance obtained from tar is saccharine, 220 
times sweeter than cane·sugar, useful for sweetening 
fruit preserves, jams, jellies, etc., where ordinary cane
sugar ' would mold and ferment, in course of time. A 
most interesting and important property is that it does 
not nourish and fatten the body as cane-sugar does. 
Hence it is of value in certain troubles like diabetes, 
where it is often recommended ' by the physician for 
sweetening tea or coffee in place of cane-sugar. 

Vanilin, now obtained frOm this tar, is a delicate 
fiavoring essence resembling the true vanilla from the 
vanilla bean, and the cultivati'On of the plant in the 
Cordilleras and Mauritius has been greatly restricted 
from the introduction of this artificial vanilla. By 
mixing essence of mirbane with a certain proportion 
of this coal-tar vanilla, Lord Roscoe has prepared a 
delightful perfume known as white heliotrope, and 
many of �he pleasant perfumes which play an impor
tant part in the toilet of every pretty maiden and 
courtly dame are extracted, by the magic of chemistry, 
from that black and ill-smelling substance, tar. 

• .  e . •  
Glycin and Hydroqulnone Developer. 

After considerable experiment we have found the 
combined glycin and hydroquinone developer to be 
not only very effective and durable, but also one of 
the cleanest yet tried, which makes it particularly 
suitable for amateurs whose dark rooms have to be 
bath rooms, for it will not stl"Jn marble, towels, or the 
hands, should any of the developer come in contact 
with them. 

It is als. a very fiexible developer, capable of being 
adjusted to most · any kind of exp'Osure. 

. 
by simply 

adding, from time to time during development, a few 
drops at a time of the carbonate of potash solution, 
strength of one ounce dissolved in ten ounces of water, 
'Or instead, a solution which has previously been used 
and kept for a few days. 

In one mixing it is possible to develop two dozen 
plates in succession, one as clear as the other. The 
developer is absolutely free from producing chemical 
fog, even during prolonged development. 

Tw.o solutions are prepared as follows : 
No. 1.  

Glycin (Hanff) . . . . . . . . .  . . . • . • . • .  180 grains or 12 llrammes. 
Hydroqninone . . . . . . . . .  . . . . . . . . . . 60 grains or 4 grammes. 
Carbonate of potash. . . . .  . •  . . . . 180 grains or 12 grammes. 
Snlphite of soda, crystals . • . . . . •  690 grains or 45 grammes. 
Water, hot or very warm . . . . . . . . .  lO� oz. or 300 c. c. 

In hot weather it is advisable to preserve it in small 
bottles, and place in lower part of icebox. 

No. 2. 
Carbonate of potash . . . .  . . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . .  1 oz. 
Water (coI9) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 oz. 

For use, take one part of Solution No. 1 and two 
parts of No. 2. Bromide of potassium is not necel!l
sary, as the negatives will be clear without it. 

With a' slight modification it is possible to produce 
with this developer. very good negatives from plates 
which have been greatly overexposed by using the 
following solution: 

No. 3. 
Glycin . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 grains or 5 grammes. 
Snlphite of soda, crystals . . . . . . . .  450 grains or 30 grammes. 
Carbonate of potash . . . . . . . . . . . . . .  390 grains or 26 grammes. 
Bromide of potash. .  . . . . . .  . .  . . . .  . . .  15 grains or 1 gram. 
Water, warm . .  . . . . . . . . . . . . . . . .  . . .  20 ozs. or 625 c. c. 

This solution can also be used repeatedly. For 
doubtful cases, as an overexposure, it will be a very 
sure way to use half and half. That is, mix of Solu
tions No. 1 and No. 2 only half the quantity needed, 
and add the other half from Solution No. 3. 

For ordinary exposures with the developer showing 
a temperature of 70 deg. F., the image usually appears 
in about twenty seconds after the plate is covered 
with the developer, and development is generally com
pleted in about four to five minutes. If at this time the 
plate is not sufficiently dense when viewed by trans
mitted light, it is 'Only necessary to continue the devel
opment until the desired density is reached. 

. , .  I .  
Electromotive Force Developed Bet_een Magne

tized and U nmagnetlzed Iron. 

It has .. been found that if two iron electrodes are 
placed in acidulated water, one of these, upon being 
magnetized, becomes positive to the 'Other, causing 
an electromotive force to be set up. The experiments 
of Dr. Hurmuzescu have shown that up to a magnetiza
tion of 7,000 units the curve which unites the electro
motive force to the strength of the magnetic field de
veloped in the iron has a form analogous to the curve 
of magnetization of iron, that is, the electromotive 
force, increasing at first with an increase of magnetiza
ilion, afterward increases more slowly. M. Rene Pail-

J C itutific jlUtriclu. 
lot has extended these researches t o  very intense mag
netic fields, and finds that the electromotive force 
seems to arrive at a limit beyond which it cannot be 
increased by further magnetizing the iron. In order 
to reach this limit a very intense magnetic field was 
needed, and this was obtained by using the semi
circular electromagnet devised by Dubois, by which in 
the intrapolar space a magnetic field as high ·as 30,000 
units is obtained. The experiment was carried out with 
electrodes in the form of iron wire carefully annealed; 
these were placed in the vertical branches of a tube 
bent up at each end, and filled with a dilute solution 
of acetic or oxalic acid. One 'Of the branches of the 
tube, containing an electrode, is placed in the magnetic 
field between the poles, and as the lower straight por
tion is 12 inches long, the second branch with its elec
trode is entirely outside the field. The electromotive 
force, which was very small, was read by a Lippmann 
electro-capillary voltmeter, sensitive to the 10,000th 
part of a volt. The magnetic field was measured by the 
ballistic galvanometer. A number of observations 
were made, which agreed very closely, and the results 
are expressed in the following table : 

Field Electromotive I strength H. force volts. 
804 . . . . . . . . . , . . . . . . . 0.0002 

1698 . . . . . . . . . . . . . . . . . 0040 

3106 . . . . . . . . . . . . . . . . . . OG74 
5000 . . . . . . . . . . . . . . . . 0110 
8712 . . . . . . . . . . . . . . . . . 0171 

10504 . . . . . . . . . . . . . . . . . . 0191 
121113 . . . . . . . . . . . . . . . . . . 0210 
17043 . . . . . . . . . . . . . . . . . . 0272 

Field Electromotive 
strength H. force volts. 

20210 . . . . . . . . . . , . . . . .  0.0298 

23492 . . . . . . . . . . . . . . . . . .  0320 

24500 . . . . . . . . . . . . . . . . . . 0324 

26505 . . . . . . . . . . . . . . . . . . 0330 
271!18 . . . . . . . . . . . . . . . . . .  0S28 

28886 . . . . . . . . . . . . . . . . . . 0380 

29510 . . . . . . . . . . . . . . . . 0332 

30187 . . . . . . . . . . . . . . . . . . 0330 

It will thus be seen that the electromotive force de
veloped between magnetized and unmagnetized iron 
cann'ot be made to pass a certain limit. This limit, 
which is 0.0330 volt, is reached when the iron is mag
netized to 25,000 units, and is not increased at a field
strength of 30,000 units, which is about as high as can 
well be obtained. The value of this limit depends 
somewhat upon the sample of iron and the strength of 
the acid, but does not vary greatly from the above. 

. . .  ' . 

STEAM HEAT WITH CONDENSING ENGINES. 
BY ALTON D. ADA)[S. 

Industrial works kave usually to choose between 
condensing engines and exhaust steam heat. If con
densers are used, most of the heat of steam is rejected 
in their water, and the heating system must be sup
plied from the boilers. Should it be decided to use 
the exhaust steam in the radiating surface, at a little 
more than atm'Ospheric pressure, the power and ef· 
ficiency of the engine both suffer not only by the ab
Iilence of a partial \TaCuum, but also from the positive 
back pressure. A compromise is sometimes adopted, 
by using condensers in the summer and the exhaust 
steam for heating purposes in the winter. This ex
pedient makes a very material difference between the 
power of engines in warm and cold weather, also in 
the amount of coal consumed. The steam consumption 
per indicated horse power increases by ·25 to 30 per 
cent during the cold season. Besides this loss of 
efficiency, the maximum power of an engine, working 
at one-quarter cut-off, would be reduced about 27 per 
cent by changing the exhaust connections from con
denser to heating system, provided that five p'Ounds 
back pressure is carried in the exhaust steam-pipes. 
Fortunately it is no longer necessary either to waste 
the heat of exhaust steam, when wanted for heating 
purposes, or to reduce by one-quarter the efficiency 
and outputs of engines during one half of each year. 
A vacuum of 26 inches may receive the engine exhaust 
for twelve months of the year, and the heat 'Of this 
steam be applied for general warming to any extent 
desired. This desirable result is accomplished throueh 
the vacuum system of steam heating. The heating 
surface of this system, when operating with exhaust 
steam, does the work of a condenser; that is, it 
changes the steam to water and thus produces a partial 
vacuum. The latent heat of the steam, instead of 
heating condensing water, warms the air of spaces in 
which radiators are placed. Tile latent heat of steam 
In a partial vacuum is even greater per pound than 
at atmospheric pressure, and the heating power of 
the engine exhaust remains nearly constant, what
ever the pressure, if rightly applied. To ensure the 
constant fiow and condensation of steam throughout 
the heating system, air and water must be removed 
from the radiating surface as fast as they accumulate. 
This is effected' by arrangements of suction pipes and 
valves that ensure the removal of . air while they 
prevent its entry, and by suitable return pipes for the 
water. 

As a result, the heating system when in use is con
stantly filled with steam 'Of the pressure at which 
the vacuum is. operated. The radiating surface for 
general warming will obviously have its greatest con
densing action in the coldest weather. If this surface 
for general warming is the only one that may be used 
to maintain the vacuum, this vacuum must vary with 
the outside temperature. To avoid such variation of 
the vacuum against which the en�:'1es work, and to pro
vide for condensation during hot weather, a cQndenser 

AUGUST 24, 190 1 .  
'Of one 'Of the usual types should be providod, to oper
ate in connection with the general heating system_ 
If the exhaust is only sufficient for warming purposes 
in the coldest weather, the vacuUm will be main
tained by the condensation in the heating system. In 
warmer weather a part of the exhaust must be con
densed by the use of water in the condenser, and 
when no general warming is required the regular type 
of condenser may do all of i;he cooling. This use of 
a heating system as a condenser for engines saves 
either the entire cost of fuel for general warming 
during the winter, or adds a material per cent to en
gine capacity and efficiency. The temperature of 
steam is only about 140 deg. F. in a vacuum of 24 
inches. In 'Other words, each pound of steam on con
densation in a high vacuum gives up more heat units 
than at open air pressure, but the temperature at 
which this energy is liberated 'is greatly reduced. The 
vacuum heating system will warm as much space with 
a given weight of exhaust steam, as though operated 
at or slightly above atmospheric pressure, but a much 
larger amount of radiating surface must be employed 
for the purpose. Radiating surface is effective for 
warming purposes in proportion to its elevati'on in 
temperature above that of the surrounding air. The 
actual amount of heat given off per hour by a square 
foot of radiator surface per degree of temperature dif
ference, varies with its construction, the movement of 
the air and other factors, but two heat units may be 
taken as an average figure. On this basis one square 
foot of radiation, supplied with steam at five pounds 
above atmospheric pressure, and with a temperature 
of 227 deg., delivers 314 heat units per hour to 
air at 70 deg. temperature. In contrast with this re
sult, one square fo'Ot of radiator surface, heated by 
steam in a vacuum of 24 inches, has a temperature of 
140 deg. and supplies only 140 heat units per hour 
to the surrounding air at 70 deg. under like conditions. 
To produce the same general heating effect the vacuum 
system must, therefore, contain two and one-quarter 
times the radiating surface that would be necessary 
for steam at five pounds pressure. Assuming that one 
square f'Oot of radiating surface is in use 1,500 hours 
per year, at five pounds pressure, with surrounding 
air at 70 deg. F., it gives off 471,000 heat units during 
that period. If steam for this heat is taken directly 
from a boiler with an efficiency of 70 per cent, the 
coal consumed per square foot of heating surface must 
contain 672,888 heat units. At 13,500 heat units per 
pound; the coal per year for each square foot of radia
ti'on amounts to fifty pounds. With coal at $3 per ton, 
fifty pounds cost 7.5 cents. In order to use the 
vacuum system of heating with steam from condensing 
engines as above, one and one-quarter square feet of 
radiating surface must be added to each square foot 
necessary with steam at five pounds above air pressure, 
to give off an equal amount of heat. No increase is 
required for the vacuum system in the size of pipes 
to the heating surface, since the necessary weight of 
steam is not larger than at five pounds pressure. The 
cost of 1.25 square feet of rough heating surface, con
structed with 1 or 1 .25-inch pipe, as is common in 
industrial works, is 15 to 20 cents. Coal alone, during 
a single season was found to cost yearly 7.5 cents per 
square foot of heating surface in a system at five 
pounds pressure. When to this fuel outlay there is 
added the interest on investment for boilers to supply 
the heating system independent of the exhaust steam, 
the total will probably equal the cost 'of extra heating 
surface for the vacuum system in a single year. If 
the cost of decreased capacity and efficiency at the 
steam engine is figured for the case where condensing 
operation is abandoned, in order to supply exhaust to 
a heating system, this cost will be founa to represent 
a very large annual interest on an outlay . for the ad
diti'onal heating surface necessary in a vacuum sys
tem. 

In summer as well as in winter the heat of ex
haust steam from condensing engines may be put to 
useful work. Among the most commonly desired ef

. fects in summer are cooling and ice making. These 
processes are readily carried on by the heat of vacuum 
exhaust, on ' the absorption system of refrigeration. 
On this system, heat instead of mechanical power sup
pUes most of the energy necessary to keep up the set 
of operations by which ammonia conveys heat from the 
substances cooled. This heat can be extracted from 
tubes in which the engine exhaust condenses, by the 
ammonia solution . 

Where condensers are operated only during the 
summer, the exhaust is used for steam heating at a 
little above atmospheric pressure in the winter. 

• • • • • 

T-he law enacted at the last session of the Con
necticut Legislature regarding the speed of automo
biles went into effect August 1. The law limits the 
speed of all power vehicltls to 12 miles an hour In 
cities and 15 miles on the country roads. If the 
driver of ·a horse holds up his hand to an approaching 
automobile the operator must stop immediately. A 
penalty of not 'Over $ 200 is attached to the statute. 



Automobile New •• 
It is said that the Mors racers of 28 nominal horse 

power, of which several, including Fournier's, were in 
the Paris-Berlin race, are required to do a kilometer 
in 32 seconds before they are passed by the makers. 
This is just a shade under 70 miles an hour. The 
nominal power of these machines is believed to be 
much less than the maximum of which they are cap
able. Their weight is put

' 
at 2,860 pounds, as against 

2,640 pounds for the Panhards of the same n'ominal 
power, says The Automobile. 

The 7 horse power Renault voiturettes which per
formed so remarkably in the same race are said to 
weigh but 870 pounds. They are fitted with De Dion 
motors, giving a maximum of 8-horse power. 

Consul Chester reports from Budapest, June 29, 1901 : 
The first Automobile Exposition in Hungary was 
opened on the 17th instant. About seventy machines 
were on exhibition. The only American make was that 
of the Locomobile Company of 1\merica, which was 
represented by two steam automobiles. It has only 
one agent in Vienna for the whole monarchy. The 
German firm of . Benz & Company put �m a motor 
machine, as did the French firms of Peugeot and Dar
rocq, all of which have appointed agents in Budapest. 
Austria was represented by Daimler & Company and 
the Braun Automobile Company, with a motor and 
an electrical machine, respectively. Hungary's home 
manufacture consisted of an electrical autotricycle 
made by Geza Szam, electrical engineer in that city. 
The Velodrom Company, of Budapest, agents for the 
Peugeot machine ( French ) ,  made the best showing, 
with pleasure automobiles, government post-collection 
tricycles, and delivery wagons. American manu
facturers should at once represent themselves here. 

The coasting race from Spa to Malchamps, organized 
by the Belgian Automobile Club, was run on the 21st 
of July and proved an interesting event. This route 
has 3.4 miles of a very steep grade, such as is char
acteristic of the Ardennes region. Osmont, on a De 
Dian motocycle, was the winner, and climbed the 
grade at a speed of over 36 miles an hour, in 5 min. 
21 2-5 sec., thus beating considerably the previous rec
ord made by Baron de Crawhez of 7 min. 21 sec. In 
the voiturette class ( up to 880 pounds ) Orban-Viot was 
the winner, in 12 min. 57 3-5 sec., on a De Dion ma
chine. A much better performance was made by Baron 
Joseph de Crawhez on a 28 horse power Panhard ma
chine, in the heavy vehicle class, or 7 min. 37 4-5 ' sec. 
In the light vehicle class, Roland, on a Gobron ma
chine of 9 horse power, made 7 min. 46 1-5 sec. The 
weather was fine, and the race was watched by a large 
crowd. The coasting races organized in France and 
in Austria will no doubt prove equally interestin,g. 
The former of these has been fixed for the 11th of 
August, and takes place over the celebrated Raffrey 
grade, near Vizille, which is four miles long and 
slopes from 7 to 13 per cent, with an average of 9 .3 
per cent. It  has been organized by the Dauphinois 
Club, and affords an excellent test for the machines. 
On the 15th of September will be held the Schottwien
Semmering coasting race, arranged by the Austrian 
Automobile Club. It will include motocycles, voitu
rettes, light and heavy machines, and a fifth class for 
electrics. 

In the travels which the Etat-Major of the German 
army have been making through all parts of thc 
country, automobiles and motocycles are used almost 
exclusively. The officers are thus enabled to cover a 
considerable stretch of country without fatigue, and 
t'O visit all the important military posts. The bicycle, 
with petroleum motor, is also coming into favor among 

the officers. In the grand maneuvers, horses are now 

almost entirely replaced by automobiles and bicycles 

for the officers' use. In France the coming maneuvers 

will be of exceptional importance, and
' 
it is said that 

a number of specially designed automobiles will be 

used. These have been carefully studied with a . view 

to the various needs of the army and will be given a 
thorough trial. A notice has been recently issued that 
those who wish to make their annual 28 days of ser
vice during the fa,11 maneuyers as automobilists with 

the machines belonging to them, are to make a demand 
to that effect at the recruiting offices_ The daily allow

ance for these machines has been fixed this year at 

$2.40 per day for the voiturettes and $4 a day for the 
machines of 8 horse power and over, in addition to 
the regular army rates allowed to the soldiers. In 
Italy the Minister of War has decided to. study a 
special type of military automobile which shall be 
adapted to all the services which such a machine 
should render in time of war. When this machine 

has been designed, the Minister of War will have a 

certain number of them built, and will theI). esta,blish a 

series of annual prizes to be awarded to tl).ose of the 

constructors who show the greatest aptitude .for .bliilding 

machines for army use. In this way the anny will 

always know where. to find the machines it may need 

at any given time, and will not be obliged to spend 

great sums every year in the construction of a type 

of machine which is constantly being improved. 

J ' itnt i f i ' «,�lUtti,an. 
Electrical Note •• 

A 160-foot mast has been set up at Siasconset, Mass., 
for the wireless telegraph station which will receive 
messages from the Nantucket lightship. The ground 
connections were made by placing eight heavy metallic 
plates, 2% by 8 feet, in the ground. 

The cardinal's hat has been conferred upon Agostino 
Riboldi, Bishop of Pavia, who is well known for his 
work in physics, and especially in electricity. Several 
other ecclesiastics interested in electric subjects have 
recently been raisild to the episcopal throne. 

Nikola Tesla is' about to establish his first wireless 
telegraph station at Wardenclyffe, nine miles from 
Port Jefferson, L. I. Two hundred acres of land have 
been purchased, and the necessary buildings will be 
put up at once. The main building will contain a 350-
horse power electric plant. This will be the first of a 
chain of stations by means of which Mr. Tesla expects 
to communicate with all parts of the world. 

An interesting report has recently been issued of the 
work done during 1900 by one of the chief Berlin 
labQratories, which make a special feature of analyzing 
calcium carbide and the various accessories required 
in acetylene generation according the specifications of 
the German Acetylen Verein, says the English Elec
trical Review. Of the samples of large carbide tested, 
36 per cent evolved less than 285 liteTS of gas per kilo
meter ( 4.53 cubic feet per pound ) ;  52 per cent evolved 
between 285 and 290 liters ( 4 .53 to 4 .62 feet ) ;  8 per 
cent evolved between 290 and 300 liters ( 4 ,62 to 4.76 
feet ) ;  and only 4 per cent gave more than 300 liters. 
The samples of granulated carbide gave on an average 
210 liters ( 3 .33 feet ) ,  the yield sometimes falling to 
150 or 180 liters ( 2.4 to 2.9 feet ) ;  and much of this 
stuff was "guaranteed 300 liters." 

The electrophone is enjoying increasing popularity 
in London. The London Electrophone Company have 
recently reduced their rates and now it will be possi
lIle for one to enjoy unlimited supplies of music, 
speeches, and so forth, for less than four cents per 
day. The company intend to reduce their tariff from 
its present rate of $50 to $12 per annum, and .there 
will be no extra charges for installing the system into 
a private house, or for maintenance. The company 
has recently introduced several new devices in .the 
apparatus which considerably improves it. One of 
the most important is a loud-sounding receiver. With 
this device it is only necessary to turn the switch, and 
everyone within the room in which the receiver is in
stalled is able to hear. The instrument is already con
nected with the Grand Opera House, leading amuse
ment halls and churches in the metropolis. The 
company also proposes to introduce a traveling tele
phone, applicable to railway carriages. 

The telegrallh ,department of the British Post Office 
has been carrying out some important experiments 
between London and Glasgow witn a new device to 
cheapen the cost of transmitting telegrams. The ap
paratus is the inventi'on of a French engineer named 
Mercadier, and by its application it is possible to 
forward twelve messages over 

-
one wire. The system 

may also be duplexed, so that when the exigency 
arises, twenty-four separate messages may be dis
patched over the same wire. The apparatus is ex
tremely Simple in its design. At the sending end of 
the trunk wire are twelve short wires conRected with 
twelve sending keys. The currents are interrupted 
by twelve rapidly -vibrating metal reeds, each of which 
oscillates at a certain speed. At the receiving end of 
the wire are attached another set of twelve short wires; 
in this instance connected to twelve telephone re
ceivers, each of which is fitted with a membrane capa
ble of vibrating only at a rate synchronous with one 
of the vibrators at the sending end of the wire. When 
the messages are dispatched the twelve messages en
ter the wire with a certain vibration. When they 
arrive at the receiving station they pass through a 
microphonic receiver which increases their strength, 
and then each current enters the telephone receiver 
corresponding to its vibrations. Owing to the bad 
weather which has been experienced in England, the 
experiments have not been entirely successful, but 
when certain improvements in the apparatus have 
been embodied, there appears every possibility of the 
postal authorities adopting the invention. For some 
time past there has been an agitation in England for 
the reduction in the cost of transmittin� telegrams. 
At present it costs twelve cents to forward a tele
gram of twelve words to any distance, and the public 
desires it to be reduced to six cents per message of 
the same length. The telegraph authorities contend 
that the expense of maintaining the wires and the 
cost of erecting new wires to COPQ with the increased 
traffic preclude the p'ossibiUty of such a reduction 
being carried out until the cost of transmitting tele
grams is reduced. The authorities hope that by . 
means of this device it will be possible . to increase 
the carrying capacity of the existent wires twelve
fold, in which event the idea of six-cent telegrams 
will be realized. The new system is . fully described 
in the current SUPPLEMENT. 
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Engineering Note •• 

Comparison of the economy of the compound and 
triple-stage expansion types of engines in similar work 
and in vessels substantially the same, extending over 
one year in both cases, shows that the triple stagQ 
engine cost less for coal by 18 per cent, the cost of up
keep being no greater with one type than with the 
'other. 

On a private railroad, used chiefly to carry coal to 
and bricks from a brickyard in Prussia, a locomotive 
using alcohol as fuel is used. It was built for a 
society for the promotion of the use of spirits, which, 
in that part of the world, are largely produced in dis
tilleries of large landholders, to utilize sirup pro· 
duced in making beet sugar, unmarketable potatoes, 
etc. 

Trade reports in various lines throughout the coun
try, as shown by the journals representing manufac
turing interests generally, say that there is no anxiety 
as to fall prices, nor any as regards the prevalence of 
strikes, outside of the loss of trade in districts im
mediately affected. No fears exist as to the crops and 
all lines are stocking up to be ready for trade when it 
arrives. 

Contrary to the general belief the engines of torpedo 
boats are not at all extravagant in the use of steam, 
but approach high economy, considering that they are 
driven regardless of cost, the sole view being to get 
the highest pot!!sible piston speed in the shortest time 
with forced draft of greatest intensity-an air pressure 
of six inches in the fire-room in the case of the 
"Bagley," built by the Bath Iron Works. The coal 
burned per initial horse power was only 1.88 pounds 
per hour, with a consumption of 68 pounds per square 
foot of gas. 

This paragraph from The Engineer, London, has a 
certain interest at this time: "Ail comparisons between 
English and American workmen are everlastingly crop
ping up, we quote from a local . press representative 
who interviewed Mr. Stewart, ' in charge of the British 
Westinghouse Company's works at Trafford Park. He 
said : 'Well, I guess it's like this: The British work
man ( skilled IIIlan ) works mighty hard and well; if 
you show you haTe some snap in you he will soon 
let you see that he possesses snal' also. They soon 
fall into their work under our methods and we jog 
along well, getting the full quantity of work out of 
everybndy.' " 

The "American Invailion" cnntinues to invade for
eign countries, capturing large orders from the natives 
thereof, who profess to feel that they have hereditary 
rights in the trade of their own country which out
landers are bound to respect. The British Westing
house Company has just placed a large order for a 
shop outfit 'of shafts and pulleys with the American 
Iron and Steel Works of Pittsburg, this concern having 
taken the contract against bidders from English and 
German manufacturers. An old adage says that there 
is no friendship in trade ; there seems to be a lack of 
patriotism also, so called, which forbids people from 
buying at home when they can buy abroad ' at more 
satisfactory prices. 

An icing station for refrigerator cars at Chicago 
is described in a recent issue of The American Engi
neer. The refrigerator cars are placed on a track 
beside a trestle which carries the ice cars, and the 
ice is run from the ice cars upon a long platform 
which is the right height to skid the ice into the 
tanks in the refrigerators. The approach to the 
trestle is inclined and is about 590 feet long. The 
icing platform is 156 feet long and is level. The trestle 
is 300 feet long and about one-half is on the grade. 
About 350 cars are iced per month, 4,000 to 4,500 
pounds of ice being used for each car. With this 
arrangement the fce may be carried along the platform 
in a small truck, from which it is broken up and 
then dumped into the cars. 

A foreign contemporary says: "Heavy censure has 
fallen upon English engineers because they have not 
constructed works for building locomotives. Why 
should orders go to the United States for railway en
gines ? Why not keep the trade in this country ? Tb.e 
answer to all this is that locomotive building represents 
a form of investment that may or may not prov6 re
munerative; in one word, the lac� of power 
to build locomotives for foreigners is not due to in
dolence, ' failure to understand the situation, 'or igno
rance of the facts, but simply to the conviction that 

money invested in locomotive works could not be made 

to pay adequate dividends. . All the complaints 

urged against British methods work out in the main 

to a statement that, as a manufacturing people, we are 

not sufficiently speculative ; we are content with 4 or 

5 per cent when we might have had 25 or 50 per cent." 

This is a flat statement that locomotive building in 

England is not profitable ; if it is correct we cannot un

derstand why such strenuous objection should be made 

to other people building them, and why English and 

colonial railway ma:nagers in all the ends of the earth 

are bitterly upbraided for sending orders to us. 
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THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 

AlthQugh the aerial cable" 'Or rQpe tramway system 'Of. 
transPQrtatiQn is 'Old, and well recQgnized as 'One 'Of the 
standard methQds 'Of transferring freight, the recent 
mQdificatiQn which is shQwn in the accQmpanying illus
tratiQn is distinctly nQvel and 'Of cQnsid�rable interest. 
The 'Ordinary cable way is 'Operated by a rQpe 'Of 
tiber 'Or metal, which is attached to' the drum 'Of 
the statiQnary engine which furnishes the hauling 
PQwer. The fundamental difference between the 'Old 
system and the 'One here shQwn is that the motor fQrms 

carrying a Barrel 'Of Liquid. 

THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 

part 'Of the traveling carriage 'On which the lQad is sus
pended. 

As usually cQnstructed, the weight-carrying cable is 
sUPPQrted frQm prQjecting arms, which are fastened 
directly to' stQut wQQden 'Or irQn PQles, the height 'Of 
the cable abQve the grQund varying frQm 20 to' 50 feet, 
'Or mQre, accQrding to' the nature 'Of the buildings 'Or 
'Other 'QbstructiQns which have to' be cleared. This 
sUPPQrting cable fQrms a track fQr the trQlley as in 
the 'Ordinary cableway; but here the resemblance 
ceases. AbQve the cable rQpe is suspended the feeder 
wire, as in the 'Ordinary street railway trQlley system, 
the wire being attached to' the PQsts which SUPPQrt 
the cable and tied in such a way that it is held directly 
abQve the cable at a distance 'Of abQut 18 inches. The 
trQlley wire is itself carried by a sUPPQrting wire, frQm 
which it is suspended by means 'Of a sh'Ort wire with 
insulated fastenings. The traveler 'Or trQlley runs 
UPQn the main cable by means 'Of a pair 'Of flanged 
wheels, UPQn the axles 'Of which are 'One 'Or mQre small 
electric mQtQrs which take their current frQm the 
feeder wire by means 'Of a trQlley bar of the kind 
shQwn in the illustratiQns. 
FrQm the frame 'Of the traveler 
depends a stQut bar which car
ries at its lQwer end a differ
ential pulley hQist, to' which the 
freight . which is to' be trans
PQrted is attached and hauled 
up clear 'Of the grQund. The 
electric cQntrQller frQm the trQl· 
ley is 'Operated by a c'Quple 'Of 
wires, which extend frQm the 
trQlley and are made fast to' the 
chain 'Of the differential pulley 
hQist. In QperatiQn, the freight 
is hung frQm the pulley, hQisted 
to' the desired height and start· 
ed 'On its trip by a pull 'On the 
cQntrQller wire. The trQlley 
may be cQntrQlled either by 
mQtQrmen, twO' 'Of whQm are 
usually emplQyed, 'One at each 
end 'Of the system, 'Or, if the 
line is 'Of sufficient length to' 
warritnt it, a mQtQrman may be 
IQcated at intermediate statiQns. 
The cQntrQl frQm these statiQns 
is wQrked by means 'Of cQntrQI
leI' wires which extend up the 
trQlley PQsts to' the feeder wire, 
and the load may be started 
'Or JtQPped fr'Om either 'Of these 

J c itnt.ifit !mtrican. 
statiQns, 'Or it may, be stQPped at any desired PQsitiQn 
alQng the line by means 'Of the cQntrQller wires al
ready referred to', which are carried by the trQlley 
itself. 

The trQlley can be 'Operated at variQus rates 'Of 
speed, and it is sO' arranged that, in descending grades 
and rQunding curves, it autQmatically cQntrQls its 
'Own speed. When the weight reaches its destinatiQn 
the freight is lQwered to' the surface by hand. 

• ' e ,  • 
Mangoes In I ndia. 

India is the hQme 'Of the mangO'. They seem t'O 
grQW everywhere in its trQpical ZQne. They

' 
are fQund 

wild in the jungles and are highly cultivated in gar
dens and mangO' grQves. The mangtl 'Of BQmbay is 
especially famQus, and, is 'One 'Of the mQst highly prized 
'Of Indian fruits. 

The genus belQngs to' the cashew family, 'Of which 
we have in the United States a native representative 
in the "sumac." I believe there are SQme fQurteen 
species knQwn; SQme have been cQmpletely naturalized 
in the West Indies and 'Other trQpical cQuntries. The 
most impQrtant species is the Magnitera Indica 'Or 
"mangO'," the Indian native name, 'Of which there are 
numerQUS varieties. 

The tree is large and spreading, with leathery, 
Ian ceQ late leaves and large terminal panicles 'Of flQW
ers. The fruit, like the apple 'Of the temperate ZQne, 
varies greatly in size, shape, cQIQr, and flavQr, being 
sQmetimes three 'Or mQre inches lQng. The largest 
varieties weigh 2 PQunds, but they are usually nQt 
larger than a gQ'Ose egg. The mangO' is at first green, 
then becQmes partly red 'Or 'Orange cQIQr. Beneath 
the tough skin there is in tke better varieties a rich, 
fleshy, deliciQus pulp, in the center 'Of which is a 
large flat stQne, to' which the inner PQrtiQn 'Of the pulp 
is attached by CQarse fibers, sQmething after the man
ner 'Of 'Our clingstQne peach. The pOQrer varieties are 
smaller in size, tQugh, and stringy, and are nQt edible, 
'On accQunt 'Of their strQng flavQr 'Of turpentine. One 
writer cQmpares them " to' "a mixture 'Of tQW and tur,. 
pentine." 

The "mangO' seaSQn CQmmences in this part 'Of India 
in May and June, just ·bef'Ore the mQnsQQn. The "Al
fQQs" ( 'Or AlphQnsQ ) is claimed to' be the best variety 
'Of the mangO', The finest sell in the BQmbay markets 
at the beginning 'Of the seaSQn at 4 rupees ( $1 .30)  per 
dQzen, and later drQP in price Qne-half_ The 'Other 
varieties cQst accQrding to' quality, SQme as lQW as 3 
annas (6 cents) per d'Qzen ; in fact, "jungle mangQe!!" 
may be had fQr even less, but this wild kind is 'Only 
eaten by the natives. 

Inarching is the favQrite system 'Of imprQving the 
mangO' by grafting in BQmbay. 

The WQQd 'Of the tree, tQgether with sandalwQQd, is 
used by the HindQQs fQr burning. The bark PQssesses 
astringent prQperties, and when cut exudes a' resinQus 
and astringent gum. The natives make use 'Of the 
leaves and leaf stalks in hardening the gum, and the 
undevelQped fruit ( grQund intO' it paste) is claimed 
to' PQssess vermifugal prQperties. The seeds when 
bQiled are eaten in times 'Of scarcity 'Of 'Other fQQd. 

The fruit is sent frQm the West Indies in the fQrm 
'Of a sweetmeat, but in that state the sweetness has 
displaced the flavQr. The green fruit, pickled and 
highly spiced, has fQr SQme years been eXPQrted frQm 
India to' England. Fresh mangQes, f'Or the first time, 
have been exp'Qrted in large numbers frQm BQmbay to' 
LQndQn during the present seaSQn. It is claimed that 
they nQt 'Only " reach their destinatiQn in fairly gQQd 
cQnditiQn, but are fetching fancy prices, being superiQr 
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t'O the mangoes frQm the West Indies. The cast-'Off 
wQQden bQxes used by the Standard Oil CQmpany in 
shipping case 'Oil to' India are utilized in this enter
prise. This crude beginning prQmises to' develQP intO' 
a cQnsiderable trade. 

I am shipping this week, in a specially made case 
with plate·glass tQP, twelve mangO' grafts 'Of nine 
different varieties to' an enterprising hQrticulturist at 
West Palm Beach, Indian River, FIQrida. This is the 
secQnd shipment, the first being L '  'Ie at abQut this 
time last year, but, 'On aCCQunt 'Of th uelays attending 

carrying a Workman. 

THE TELEPHERAGE SYSTEM OF TRANSPORTATION. 

transshipments at LQndQn and New YQrk, the grafts 
were abQut ten weeks in reaching their destinatiQn and 
were all dead 'On arrival. It is hQped better success 
will fQllQW this cQnsignment. 

AlmQst all the fruits 'Of the Old WQrld are said to' be 
imprQved by being transplanted in American SQil. If 
the BQmbay Alf'OQS mangO' can be thus imprQved; " we 
shall have fQund a deliciQus fruit.-Wm. ThO's. Fee, 
CQnsul at BQmbay. 

.. .  ) .  
A FIRE DEPARTMENT Dr iLL SCHOOL. 

BY WALDON FAWCETT. 
Even with the present keen rivalry amQng the fire 

departments 'Of the leading American cities in the 
maintenance of drill classes designed to' affQrd in
structiQn in every branch 'Of fire fighting and the sav· 
ing 'Of human life at fires, the BQstQn Fire Department 
Drill SchQQl ranks as an excepti'Onally interesting in
stitutiQn, and 'One wherein the training is as thQrQugh 
as it well may be. 

Every pupil in the schQQI during his attendance 
gQes thrQugh all the maneuvers necessary to' the hand-

ling 'Of the variQus pieces 'Of 
machinery, ladders, etc., nQW 
used by mQdern departments f'Or 
subduing all manner 'Of fires 
under all PQssible cQnditiQns. 
This training dQes nQt, 'Of 
CQurse, include instructiQn in 
the management 'Of steam fire 
engines, a class 'Of duties fQr 
which a special branch 'Of 
schQQling has been prQvided. 

Every new member 'Of the 
BQstQn department must attend 
this sch'O'Ol fQr a peri'Qd 'Of thirty 
days, at the expiratiQn 'Of which 
time he is, if he prQves sat
isfactQry, placed "'On prQbatiQn" 
fQr six m'Onths. During this 
half year interval the recruit 
is in reality a regular member 

. in all his duties and virtually 
is merely waiting fQr time to' 
advance to' the higher PQsitiQns. 
Ab'Out 5 per cent 'Of the men 
wh'O enter the drill schQol never 
get intO' the department. They 
CQme to' a realizatiQn, 'Of their 
'Own accQrd usually, that they 
are nQt suited to' the wQrk, and 
thus it is 'Only 'On rare QccasiQns 
that the instruct'Or is 'Obliged 



tOJ1lJlform any candidate that Ais work . is below the 
standard. Admittedly every unqualified person kept 
off the rolls benefits the general efficiency of the de
partment just as unmistakably as does added detail 
in the training of the eligible recruits. 

The course of instruction at Boston includes prac
tical work with all kinds of play pipes, cellar pipes, 
nozzles, extinguishers, hose-hoists, two, three, and 
four-way connections and the innumerable small ac
cessories employed in the most up-to-date practice. 
The students are compelled to put all these in turn 
into actual service ; and, in consequence, when the 
prescribed period has expired, the novice is such no 
longer, but a thoroughly competent member, having 
every detail fresh in his mind and awaiting only 
actual experience at fires to complete his knowledge. 

As in all the most progressive schools in this coun
try extended attention is given to the subject of life
saving at fires and instruction in the uses of all the 
devices employed where human life is imperiled. One 
of the first pieces which the novice has to handle is the 
Pompier ladder, and he i s  taught that there is 
more of a knack in managing this single hardwood 
stick than would be imagined, since the top end car
ries most of the weight and has to be balanced care
fully at all times or it will topple over and get beyond 
the control of the fireman and fall to the ground. 

Instruction is also given in one of the most valuable 
uses to which the Pompier can 'be put, namely, its 
employment supplementary to an extension ladder. 
When the ladder proves ton short by one, two or three 
stories it is often possible for a couple of men to run 
up and piece it out, with a scaling ladder, thus obviat
ing a delay which might prove very disastrous. That 
portion of the work which is the supreme test of a 
man's nerve, the surmounting of the c'Oping, when the 
man is in reality climbing up the under side of the 
ladder with the Porn pier swinging clear of the wall, 
is not attempted until the recruits have been very 
thoroughly coached and have proven conclusively an 
ability to preserve clear-headedness under trying cir
cumstances. Of course the "chain-building'" with 
scaling ladders ' is an important branch of the work 
and the men are kept at it until each crew can main· 
tain an almost continuous upward movement and 
reach a roof quicker than any extension ladder. 

The various styles of aerial ladders are explained 
and every man is made familiar with the working 
parts. For this purpose one of the regular companies 
of the department is sent to the drill yard and the new 
men receive practical instructions. The life gun is 
another feature of the equipment, the use of which 
is taught: to the men, a. very wise precautionary meas· 
ure, since every ladder truck in the city of Boston 
now carries 'One of these handy life savers, and a man 
may' be called upon to use the. weapon at any time. 

Among the larger pieces in the 
use of which the school is drilled 
i s  the Haile water-tower. This 
is a most valuable piece of ap
paratus for use in operations 
against lofty buildings. It con
sists of a telescoping stand-pipe, 
capable of raising to a height 
of 65 feet and carrying a large 
line ( 4-inch ) of hose up through 
the center, in such a manner that 
a horizontal stream of great 
force and capacity may be di
re.cted through the windows and, 
entering straight as it does, pen
etrate to the farthest c'Orners of 
the building. The tower is raised 
by means of chemical pressure 
generated in a special tank for 
the purpose and acting through 
two long cylinders on the frame. 
The extension, or tip, i s  wound 
up much the same as on the 
large ladders. 

The value of the jumping net 
as a life-saver is most highly 
estimated in the Boston depart
ment, and every man in the 
training school i s  instructed not 
only to properly hold it, but as 
to the most approved manner of 
jumping into it from various 
heights ranging up to 3 0  feet. 
After a few trials it is an easy 
matter to land in a sitting pos· 
ture, the proper way, and it has 
been proven at the Boston school 
that a man can jump into the 
net from a height of 50 feet and 
suffer no inconvenience. How
ever, 30 feet is the limit required 
by the instructor. 

• • •  
Condltlo Ds I n  the Phlll})pine 

Islan ds. 

I slanqs as seen through British eyes are pictured, ,in 
a report of the Briti�h Cons�l at ;Mani ta, which has 
just reached the Treasury Bureau of Statistics. , It says : 

"The gigantic nature 'Of the �ask before the United 
States authorities in these i slands is probably not 
understood in the United Kingd<;»m. The group has an 
area of 114,000 square miles ( about four·fifths of that 

FOUR·WAY CONNECTION ATl'ACHED TO "NOZZLE. 

of the United Kingdom ) .  The i slands are very scat· 
tered, the extreme north and south being about 2,000 
miles apart. They are about 600 in number, though 
only 11 are of any size or importance. 

"The population is variously estimated at from 
8,000,000 to 10,000,000. 
�"To reduce this huge . tract of land and water to sub
jection the Americans have at the time of writing some 
60,000 troops and a small naval force-"\- The smallness 
of the latt�r and the lack of light draught vessels 
make it very hard to watch the coasts 'Of the islands, 
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and the natives . on bei�g driven from one are able 
to escape to another and . .recommence operations. trhe 
natives are in great measure badly armed and un
skilled in the use of firearms, but are sufficiently well 
led to avoid general engagements, and confine them
selves to attacks on the lines of c'Ommunicatiolli;- At 
the same time they have a system of secret agents 
all oVElr the archipelago who manage in various ways 
to collect funds for their war chest, Manila itself, as 
recent arrests have shown, being their best hunting 
ground. 

The configuration of the islanqs is  very much in 
favor of the guerilla warfare carried on by the natives. 
Steep, volcanic ranges, large swamps and forests. 
along with a deficiency of roads, all tend to make 
the movement of troops and supplies difficult. The 
climate, too, especially in the rainy season, is trying. 
In spite of the above difficulties the United States 
troops have made great progress. -.,£eosts have been 
established all over the islands, from which the troops 
make constant expeditions against any considerable 
force of natives coming together in their neighbor
hood, with the result of a very large and constantly 
increasing total 'Of killed and wounded on the native 
side at small cost to the American forces. Owing, how
ever, to the fact that the peaceful cultivator· of one 
day can by digging up his weapons become the trucu
lent bandit of the next, traveling is not encouraged. 
The deportation of leading rebels to Guamj.one of the 
Ladrone Islands, and especially of the Manila con
tingent, who although not actually in arms were 
directing and financing operations,.,(llas had a very 
3alutary effect, especially as deportation was coupled 
with confiscation of propertyi--

"A 'Federal' party has been formed to propagate pro
American opinions among the natives, in which the 
native judges and other officials are taking a leading 
part. Native provincial governments are in course 
of organizati'On in the more pacified districts. Whether 
they will be a success or not is problematical. Ameri
can schools are being established all over the islands, 
the staffs of which are brought over from the United 
States. 

�rices continue high, especially rent:t Few new 
houses have been built, and the infiux of American 
officials and ' their families still continues. The re
sult of' this is that the most ordinary style of house 
becomes an object of keen competition, and rents have 
been in many cases quadrupled in the past three years. 
The average rent of a small house in the suburbs suit
able for four or five persons is now about £ 20 ( $9 7 )  
per mOnth. 

�There are no openings for Eur'Opeans here except 
with capital, the number of destitute and unemployed 
Europeans and Americans being constantly on the in
creas� There is no difficulty in filling up posts of any 

sort from the American volun
teers now being disbanded here 
in large numbers, many of them 
being men of superior educa
ti'On. 

"British interests in the Philip
pines are much larger than cur
rently supposed at home. There 
are about twenty British firms 
in Manila. Their importance 
will, perhaps, be best gaged by 
the fact that two out of the 
three banking establishments in 
the city are branches of well
k n o w  n British corporations. 
They include the largest im
port and export firms, but en
gineering works, ship repairing, 
stevedoring and many other in· 
dustries are also represented. 
The larger firms have branches 
in most of the provincial ports 
as well as rice and sugar mills 
up country. The only railway 
in the Philippines, . that from 
Manila to Dagupan, the port of 
the rice-producing district of the 
i sland, is the property of a 
British company, and many un
dertakings with foreign names 
are carried on mainly by British 
capital and energy. Taking into 
account the numerous insurance, 
shipping and 'Other firms for 
which local firms are agents, it 
will be evident that British in· 
terests in the Philippines run 
into millions. 

Conditions in the Philippine BaStON 11Bl!:-DlIolLL 1I0ll00I.-IIUJrllUL B.l!:ADY TO fl!:BIOB.M EVOLUtIONS. 

"Trade in the year 1900 has 
been at a comparative standstill. 
In the early part of the year, 
owing to the general anticipation 
of a speedy pacification and sub
sequent boom in trade, large im
ports were made by the various 
llrmll ill the islands. The CQ\Ul-
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try still continues disturbed, rendering retail trade 
impossible, with the result that all imp'Orters have 
large stocks on hand. Exports are suffering from the 
continuance of warlike operations. Owing to the in· 
security of life in many sugar·producing districts, 
owners of properties have not in many instances been 
able to visit their estates and, therefore, plant crops, 
the consequence being that in this and the ' Visayas 
districts the arrivals of sugar are trifling compared 
with those of past years." 

• • • • •  
THE ELEVEN TH CHALLENGER FOR THE AMERICA 

CUP_'1 SHAMROCK II. " 
When the under-water form of "Shamrock II ."  was 

laid bare in the Erie drydock, two facts were at once 
made evident : First, that G. L. Watson has designed 
an entirely original boat ; second, that the much�talked· 
of towing experiment in the Denny testing tank were 
evidently responsible for the most striking departures 
in her lines from what might be called the orthodox 
form of a 90-foot racing cutter. It may further be 
stated, without much fear of contradiction, that with 
the exception of a certain fullness in the sections 
from about the wake of the mast forward for several 
feet into the overhang, she has the most refined form 
ever seen in a Cup challenger, not even excluding that 
beautiful ' creation of the Herreshoffs, "Columbia." 
Her afterbody, from the point of greatest beam, which 
lies not very far aft 'Of the shrouds, to her narrow and 
shallow stem, has been refined to a degree which 
makes one ask how it can ever be possible for the 
boat to carry her great spread of 14 ,500 square feet 
of canvas ; particularly as the peak of her club
topsail will be 175 feet above the waterline. Yet, 
carry it she does, and shows a stiffness, moreover,' 
that is greater, if  anything, than that of her prede
cessor " Shamrock I ."  

The accompanying end·on view of the yacht, whicll 
was taken from a point about 300 feet distant, and 
slightly below the level of her water-line, conveys 
a closely approximate idea of her midship section. 
It will be seen that Watson has returned somewhat to 
the midsection which distingui shed his two most suc
cessful boats, "Queen Mab" and "Britannia," There i s  
not the slightest suggestion o f  the high bilges o f  
the scow form, as seen in "Independence,'-' nor is 
there the compartive hardening of the bilges, as 
seen in "Columbia," and even more markedly in the 
Herreshoff 70 · footers of last season. So easy; in
deed, are the bilges that we have to go back to "De- ' 
fender" to find their like, and they round into the ' 
broad sweep of the freeboard curve at the fin with 
a true reverse curve, without so much a s  a suggestion 
of a straight line in the floor. These features, taken 
with the rather full and round sections toward the 
bow, the finely-drawn-out run and quarters, and the 
easy curve and great length of the diagonals, pOint 
toward a form that will be easy to drive at the higher 
speeds, and will show but little of that 
wave-making tendency which was a 
marked fault in "Valkyrie III ."  and 
"Shamrock I." The model is distinctly 
original, and, as we have said, bears upon 
it the mark of the towing-tank. We 
venture to say that the model of the boat 
will commend itself at the very first 
glance to any naval constructor who may 
chance to see the " Shamrock" in dry
dock. 

While the body of the boat would sug
gest great speed in fresh winds, particu
larly in running and reaching, we think 
that she will not prove to be relatively 
so speedy in light airs. It  is surprising 
to find that the lateral plane shows an 
area of fin that is at least as large as 
that of " Shamrock I." Watson and Fife 
are reported to have collaborated in the 
production of this yacht, and so striking 
i s  the likeness in depth and length · of 
fin, and in shape of bulb, that one could 
almost believe, were it  not for the utter 
diSSimilarity of the body above, that one 
was looking once more at "Shamrock 
I." In view of the splendid weatherly 
qualities of "Columbia," whose keel is 
several feet shorter, ' one would have ex
pected Watson to have reduced his lat
eral plane, and so saved some 80 to 9 0  
square feet of wetted surface. O f  course, 
a long keel means a low center of gravity 
of the lead, with a proportionate increase 
in sail'carrying power ; and the good re
sults are seen in the ease with which 
" Shamrock I I . "  carries her club-topsail 
in a fresh breeze. In lighter winds area 
of wetted surface becomes a factor of 
greater importance than ease of form, 
and in winds of 8 knots' strength and 
less we look for "Shamrock I I . "  to show 
to less advantage. The dimensions of 
the hull are : Length on deck, 137 feet; 
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End-on View of Shamrock ll. Show
ing Midship Section and Lofty Rig'. 

beam, 24 f e e  t ;  
draught, 2 1  feet 3 
inches. 

The sail-plan of 
t h e  n e w  chal
lenger is relati ve
ly narrow in pro
portion to its 
height. The steel 
pole mast of the 
" S h a m r o c k " 
measures 158 feet, 
8 inches over all. 
and buries 8 feet 
8 inches in the 
hull, thus making 
the height from 
deck to truck 150 
feet. As the club
topsail extends 20 
feet above the 
truck the peak of 
that sail will be 
175 feet above the 
water·line ; and if  
the yacht were 
ranged alongside 
the B r o o  k I y n 
Bridge its club
topsail would ex
tend 40 feet above 
t h e  r o a d  w a y ! 
Compared w i t  h 
its h e  i g h t the 
sail-plan will have 
a comparatively 
narrow base, the 
boom being ex
actly 102 feet 9 
inches long, and 
the bowsprit 30 
feet outboard. 

Compared with 
"Shamrock I." the 
new yacht has a 
foot less beam, a 
few inches less 

draught, less displacement, less wetted surface, and 
over 1 0  per cent more sail area. She is also lighter 
in construction. In her earlier trials against the older 
boat she failed to show any marked superiority ; but 
in her later trials she seems to have "found herself," 
and has beaten the Fife cutter under any conditions 
of wind and sea. 

. . . ' . 
A NEW LUMINOUS FOUNTAIN. 

A recent number of the Transactions of the French 
Academy of Sciences describes a very ingenious 

A NEW LUJlINOUS FOUNTAIN. 

luminous fountain which owes its invention to Gustave 
Trouve. Luminous fountains have been not the least 
attractive feature at every international exposition 
held since 1889. In a few public parks of American 
cities and in certain places of amusement abroad such 
fouJ}tains have been permanently installed. But it is 
safe to say that the great majority of people have 
never seen a luminous fountain. It is for these less 
fortunate ones that M. Trouve has devised a portable 
apparatus which can be set up in a house and made 
to spurt streams of light which seem like luminous 
water. 

In order to overcome the difficulty of installing a 
system of water pipes-a difficulty which has hitherto 
prevented the general introduction of luminous foun
tains-Trouve decided to dispense with water alto
gether and to secure the effect of falling drops by 
means of grains of wheat, barley and rice and by means 
of small balls of colored celluloid. The rice and the 
celluloid proved most effective. 

In its general construction the apparatus includes 
a sheet-metal cylinder, the raised bottom of which is 
provided with a number of incandescent electric 
lamps. Through an opening in the center of this 
bottom a blow-pipe extends. Within the upper portion 
of the cylinder a receptacle is supported communicating 
with the blow'pipe and resembling in form an in
verted mushroom, the stem of which constitutes a 
chimney-like passage for the escape of the wheat 
grains or celluloid balls contained in the receptacle. 
'When air is forced through the pipe the grains or 
balls are blown up through the hollow stem to a con
siderable height, only to fall back again into the 
receptacle. 

In order to impart to the contrivance the appear
ance of a fountain the cylinder is provided with ra
diating bamboo rods, upon which a green fabric, prop
erly draped, is hung. This artificial basin can be 
adjusted at any angle to the cylinder and serves the 
purpose of receiving the balls blown through the 
central ,stem or nozzle, so that they may roll back to 
the receptacle in order to be di scharged again. 

Light i s  thrown down upon the fountain by incan
descent lamps mounted in a reflector secured to the 
ceiling. The polychrome effect produced by the beams 
reflected by the balls is exceedingly picturesque and 
decidedly illusory. 

. , . , .  
A New Kangefi nder. 

A new rangefinder, invented by Prof. G. Forbes, 
F.R. S.,  was on view at the Bisley rifie meeting, says 
Nature. The want of a rangefinder that is portable 
and workable, that has not more than 2 per cent inac
curacy at 3,000 yards, and that does not require a 
telescope so large as to requi re a stand, is much felt 
in infantry work, especially with maxims. All tliese 
conditions, says The Times correspondent at the meet
ing, are met by the one in question. It consists of an 

aluminium base, 6 feet in length, which 
can be folded in the middle and strapped 
across the back, and a field-glass carried 
in the usual fashion. The base is a 
square tube, hinged at the middle. Each 
half has at each end a doubly-refiecting 
glass prism. The rays of light from a 
distant object strike the outer pair of 
these four prisms, are reflected at right 
angles along each tube, and are then 
refiected at the two middle prisms into 
the two telescopes of the binocular, which 
can be easily fixed to the center of the 
base when in use in directions parallel 
to the original rays intercepted by the 
outer prisms. By the measurement of 
the angle between these rays the distance 
of the object looked at is determined. 
This angle i s  measured by two vertical 
wires, one in each telescope, seen by the 
two eyes. One of these wires is fixed, 
the other moved by a micrometer scre w 
until the two wires appear as one at the 
same time that the object is seen dis
tinctly. The instrument gives the dis
tance, in the hands of an ordinary 
observer, at 3,000 yards to within 60 
yards, at 1,500 yards to 1 5  yards. The 
6-foot base folds to 3 feet 3 inches, and 
weighs under 3 pounds. 

---. .... ---
Yellow- Glass for Fixed Signals. 

The use of yellow glass for the lamps 
of fixed signals is steadily increasing, 
says The Railroad Gazette. The latest 
installation is on the joint line of the 
Erie and the "Bi g Four," between Marion 
Junction and Gallion ; and this example 
will be of particular interest because the 
yellow lights will be used under more 
trying conditions than they have been 
subjected to anywhere else. Doubt has 
beeli expressed on all sides whether a 
yellow which is dark enough to be quickly 
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distinguished from street and house lights would not 
under adverse cond:itions, such as a foggy atmosphere, 
be likely to be mistaken for red, and thus lead to con
fusion. It has been claimed that an engineman who 
should 'Often find it difficult to decide whether or not 
a light was red would become careless and would put 
all reds and yellows in the same class; and thus would 
sometimes run past a stQ'p signal, taking it for a home 
signal. 

••••• 

VULNERABILITY OF THE· SUPERPOSED TURRET. 
In a supplementary report of the Naval Board on 

Construction, of which Rear-Admiral O'Neil is presi
dent, extended reference is made to the weakness of 
the superposed turret looked at from the .point of 
view of defense. The report contains a diagram of the 
"record practice" target made by the British cruiser 
"Terrible" plotted on a projection of the end-on view 
of the superposed turrets. There can be no questiQn, the 
report says, that the placing of the 8-inch turret on 
top of the 13-inch turret considerably increases the 
danger of disablement of the 13·inch turret and also 
of the 8-inch turret itself. This is very conclusively 
shown in the following extract from a report on the 
protection of. gun positions, wherein a comparison is 
made between certain foreign and our own battle
ships of the "Kentucky" class, by a well-informed 
officer of the navy. In regard to the chances of total 
disablement from either an internal accident or a 
small shell entering the port opening, he says: 

"A baseball tossed into one of the ports would fall 
directly intQ the 13-inch handling room, opening into 
which are the 13-inch magazines, and below which are 
some of the 8·inch magazines. In action, at least four 
charges would be exposed, either in the ammunition 
hoists or ready tQ be put into them. There can 
therefore be no reasonable doubt that the explo-
sion of a large or even medium caliber shell in 
the 13-inch turret would not only inevitably 
destroy the guns' crews and put the entire sys-
tem out 'Of action, but would, in all probability, 
explode the 13-inch and 8-inch magazines, as 
well as the 5-inch main magazines that are 
immediately adjacent to them, thus entailing 
the complete destruction of the vesseL" 

With reference to the additional danger of 
disablement of each turret, due to the fact 
'Of their superposition, he says: 

J Citufifit !tutritau. 
(2) Firing both 13-inch guns of the forward turret. 
(3) Firing all four guns of the forward turret. 
The "Alabama" should make the following runs: 
(1) Firing one 13-inch gun of the forward turret. 
(2) Firing both 13-inch guns of the forward turret. 

The "Brooklyn" should make runs similar to those 
''Of the "Alabama," firing the 8-inch guns of the fQr
ward turret. 

NQTE.-Actual hits 'Only tQ cQunt. 
These tests certainly shQuld be made, and the results 

WQuld be required tQ shQW a very high 'Order 'Of ef
ficiency in PQwers of 'Offense to justify the adoptiQn of 
a device which has such transparent defects in defense. 

• • • 

A NeW' Weaving and Dyeing Proce8s. 

A German engineer, Otto Hallensleben, has recently 
invented a mQst interesting weaving and dyeing 
process, which gives promise of making a revQlutiQn 
in thQse industries. The new prQcess practically gives 
a monQPQly in the manufacture of carpets and rugs 
'Of the Oriental type and 'Of similar tufted and pile 
fabrics. The new methQd has been established on 
a cQmmercial scale, and fQr 'Our description we are 
indebted to Fielden's Magazine. 

In the old process, which dates from 1839, the colQr 
is placed upon the yarns after they have been wound 
in PQsition, side by side UPQn drums. The drums 
are provided with a cQllapsible secti'On, and on their 
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trucks are 'Operated autQmatically, traversing the 
whole length 'Of the printing bed, backward and for
ward without stQPping, unless checked to permit the 
printing 'Of the various sections 'Of the yarns staked 
off in confQrmity with the patterns which it is in
tended to reproduce in the fabric. For the checking 
of the trucks the Jacquard apparatus is used, the 
needles of which are put in action by a card cQming 
iII contact with them whenever the distance allotted 
for their journey is completed, in stopping them after 
they have traveled the width 'Of 'One 10QP, tWQ IQops, 
etc., as required by the design. Thus, for instance, 
if the design requires that a certain color shall be 
impinged 'On section number 2, of the white yarn, 'Or 
section number 20 for printing the second IQQP, 'Or 
on section number 40 fQr the third loop, the card will 
be stamped accQrdingly and the truck carrying the 
color will be checked at the places indicated, to enable 
the printing to be done by means of an automatic 
device placing a pair of jaws in contact with the 
portion 'Of the yarn that is to receive the special color, 
and the operation is performed by one or J;llore small 
cQIQr pulleys, the number varying accQrding tQ the 
class of yarn used for the fabric in the CQurse of 
manufacture, whereby an ingenious combination of 
mechanical devices the exact amount of cQIQr re
quired is previously measured 'Off SQ as tQ prevent 
all waste. On the other hand, the amount measured 
off and held between the top and bQttom pulleys is 
utilized to the fullest extent, and not impinging on 
the surface of the yarn merely, as is clearly the 
case in tJie ordinary presses, but is thorQughly rubbed 
intQ the yarn by these pulleys, which are actuated 
by the jaws accompanyiJ,lg a reciprocating mQtiQn by 
the mechanism referred to. SectiQn number 2 having 

been treated in this way, the truck recom· 
mences its journey until section number 20 is 
reached, when it is stopped in order that the 
process may be repeated, and so on until the 
whole yarn is cQIQred and ready fQr the opera
tion 'Of setting the colors. Any number 'Of 
colors may be applied simultaneously by em
plQying a corresPQnding number of printing 

"I have appended a sketch showing a pro
jection of the end-{)n view of the superimposed 
turrets against a British 'record practice' tar
get; and on the latter I have plotted the actual 
record made by H. M. R 'Terrible' in 1900. 
* * * The target, therefore, represents the 
fire of the guns on one side; that is, six 6-inch 
guns during four minutes. * * * The 'Ter
rible's' record showed 104 shots and 80 hits 
with the 6-inch guns on the regular target (16 
by 20 feet). Seventy-nine of the 80 hits would 
have struck one or the other of the 'Kentucky's' 
turrets. * * * Twenty-six and six-tenths 
per cent are on the 8-inch turret. As these 
shots WQuld have passed over a single turret 
and been wasted, it is clear that the 8-illch 
turret, In this position, acts as a 'save all' for 
line shots going too high, and that consequent
ly its chances of being hit are much greater 

ABC D, Record TRrf?et. alea .................. .................. .. ...... 320 square feet. 
E F G H, ., Canopus' Turret, area... ........................... ....... .. .. 122.1i .. ., 

trucks. Without interrupti 'On the process con
tinues by bringing into actiQn a device which 
automatically transfers the multi-cQIQred yarn 
on a truck, conveying it tQ a steam tube 9 
inches in diameter, having its 'Opening directly 
'Opposite the coloring machines; and the mo
ment the truck is admitted the door of the 
tube closes, steam enters the tube and the 
setting 'Operation takes place in about a quarter 
the customary time. The prQcess is a cQntinu
QUS one, the coloring and printing QperatiQns 
being duplicated, so that the secQnd quantity 
of yarn is prepared for printing while the first 
quantity is being printed and steamed. The 
tWQ sectiQns of the machine are alternately 
used. The washing 'Of the yarn is alsQ autQ
matically performed by special mechanism. 

.FIJG. Sloping Roof, area . . . . . . . . . . . . . ...... . . . . ... . .... . ........ . . . . . . . 55.5 .. .. 

Superimposed 'furrets, area... .. .......................................... .  352 

Number 6-inch Shot8 fired ...... . . . .... . . . ..... .. . . .. . .. .. . . . .. . .... . .. .... . . ....... .. . 104 
Number of hits on Record Target... .... ............. ......... . . ..................... 80 
Number of hits on Superimposed Turrets ............. .. . ......... . .. . ................. 79 
Numoor of hits on 13-inch tnrrets-73,4 per cent .. . . . . . . ... .. . .... .. . .. ......... .......... M Mr. Hallensleben's other textile invention is 

a loom of the type known as dQuble·fabric loom, 
by which tWQ connected pieces 'Of pile fabric 
are woven Simultaneously and by 'One operation, 
being separated as the weaving .proceeds by 

Number of hits ou 8-inch turret--26.6 per cent .. . . . . . . ..... .... .... . ... .. . . ..... .......... 21 
Numher of hits on ,. Canopus" turret, front-45.4 per cent . . .  . . . • • • • • • • • . . . . . • . . • • . • • • .  36 

The ahove target represents the firing of : 
Six 6-inch guns firing during . . . ... .. . . .. . ...... . . ... . .... . . . .......... . .... . ... .4 minote�. 
Two 9.2-inch guns firing during ................................................... 6 " 

RECORD PRACTICE OF CRUISER "TERRIBLE," PLOTTED OVER 
SUPERPOSED TURRETS. 

severing them in the center. Its weight is 
over 10 tons. It is 35 feet in width by 10 

than if it stood by itself. * * * Projecting the' 
'Canopus" turret or shield against the target, it will 
be seen that it would have received 36 per cent of 
the 79 shots, or 45.5 per cent, thus illustrating the 
relative value of the low target." 

The experience gained with the double turrets on 
the "Kearsarge" and "Kentucky" has been sufficient, 
says the report, to show that the features of the design. 
so far as they relate to the mechanical means of oper
ation, are successful; but the features of the design, 
so far as they relate to the efficiency 'Of the super
PQsed turret as ::I" weapon of offense, have not been 
developed by any practical tests. The guns have been 
fired at target practice in various ways, some defects in 
the gun mountings ,:!,ve been developed and remedied, 
but no serious test of .the four-gun turret, to compare 
its efficiency with the two·gun or one-gun turret, has 
ever been made. 
. It is clear, from· the line of argument adopted in 
the beginning of this statement, that it is perfectly 
practicable to make a test of the turrets 'Of the "Kear
sarge" ann "Kentucky," which would determine the 
efficienc:;T per gun from actual trial. 

The general 'Outline of the tests would be as follows: . 

A large target should be used, say 60 feet long at 
the bottom, 20 feet high, and 30 feet long at the top. 

This target should be anchored and moored with its 
length parallel to the course which the ship shall take. 
The firing should take place at ranges varying from 
about 2,500 to 1,500 yards, with the vessel m'Oving 
from 6 to 8 knots per hour, and extend over a length 
of time of not less than tW'3nty minutes. The "Kear
sarge" should make the following runs over the c:Jurse: 

(1) Firing the starboard 13-inch gun of the forward 
turret 

periphery an index is marked off in spaces equal to 
the width of the surface of the pile or loops required 
in the finished fabric. One end of the frame in which 
the drums are mounted can be lowered or taken away 
from the central shaft. Beneath the drums is a 
tramway on which a truck or carriage is run which 
contains a vessel holding 'One of the colQring mixtures 
required fQr. printing or cQloring a sectiQn of the 
yarn, according to the design or pattern which it is 
intended to reproduce. When the truck passes under 
the drum, the pulley revolving in the col 'Or mixture 
impinges against the yarn and colors the p'Ortion of 
the surface marked off by the index. This prQcess 
is repeated, the truck passing backward and fQrward 
and the drums turning so as to expose the portion 
to be printed in each case, while the colQring recep
tacles cQntaining variQus colors are substituted, -one 
for the other, until the whole surface of the yarn 
has been treated. Gum or starch is necessary to 
cause the colQrs to adhere, and in order to make the 
color penetrate the yarn and to remove the excess, the 
labor of tWQ assistants is required to 'Operate the 
scrapers. The excess colQr is entirely wasted. The 
c'Ollapsible drum permits 'Of the yarn being placed 
on a temporary carrier and it is then conveyed to 
a steamer which sets the colQrs. It is then washed 
and dried and is ready fQr the loom. The prQcess, 
while a great advance on the older 'Ones, requires a 

great amount of labQr and a considerable number 'Of 
'operators. The process is wasteful and tQ some 
degree inaccurate. 

All these drawbacks are entirely r "moved by the 
new process. In general cQnstructiQn and action 
th€ coloring apparatus resembles a slide lathe with 
its compQund sliding r€st. The printing or colorinr'l 

feet in depth and 8 feet high. The work that is 
being done on it at present is the weaving of a 
Turkish fabric 10 feet in width. Looms 'Of greater 
diameter and 'Of the same cQnstructiQn can be built 
to manufacture fabrics 30 feet wide. 

••••• 

'I'he Current Supplement. 

The current SUPPLEMENT, No. 1338, is begun by an 
interesting article upon the "Georgia School of Tech-' 
nology" accompanied by 10 engravings, shQwing the 
students weaving,. dyeing, etc. "Enameling at Paris" 
is an important technical article. "The Clarke Auto
matic Goaling and Weighing Barge" is accQmpanied 
by a number of engravings, showing in detail how the 
work is perfQrmed. "Amplification 'Of Weather Fore
casts" is by PrQf. Alfred J. Henry, and is illustrated 
by four engravings. "The Sculptures of Santa Lucia 
CQzumahualpa, Guatemala, in the Hamburg EthnQ
logical Museum," is a. very interesting archreolQgical 
article. "SQme Recent Advances in General GeQlogy" 
is an important paper. "'rbe Mercadier Telegraph" is 
acc-ompanied by many diagrams. "American Locomo
tives in England.-II." is published in this issue. 

Cont�TII'!' •• 
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RECENTLY PATENTED INVENTIONS. 

Electrical Apparatus. 

TELEGRAPH - RELAY. - JULIO E. COR
DOVEZ, Panama, U. S. of Colombia. The in
vention provides an efficient and sensitive con
struction for repeating telegraph messages 
both with and without the use of sounders 
o r  other receivers at the Intermediate sta
tions, and allows the use of the apparatus 
either for repeating purposes o r  for those 
of ordinary communication from station to 
station. The use of springs o r  like delicate 
and rather uncertain devices Is avoided. 

E ngineering Improvements. 

ROTARY ENGINE.-FREDERICK S. PICKER
ING, Olathe, Kans. The inventor has devised 
an improved engine, the characteristic fea
tures of which are to be found in a cylin
der having a central core spaced from the 
wall of the cylinder to form an annular 
working·chamber. The piston has a number 
of piston-heads traveling in this working
chamber. A revoluble abutment extends into 
the annular chamber, the abutment having 
a cut·out portion for the passage of the 
piston-heads. Peripheral seats for this abut
ment are formed by a recess i n  the inner 
surface of the cylinder and the recess in the 
core, the core being provided at this recess 
with a packing forming part of the seat. The 
peripheral surface of the abutment contacts 
closely with its seats in the recesses, thereby 
forming a c losed working-chamber and a perfect 
abutment for the back pressure of the steam. 
The core-packing is subjected to steam pressure 
for counterbalancing purposes. Springs engage 
the core-packing and act in conjunction with 
the steam pressure to insure a constant ex
cess of pressure in the direction of the abut
ment and constant contact therewith. 

Machines and Their Accessories. 

BELT-PLACI�R.-JORDAN S .  MONTGOMERY, 
FELIX G.  OWEN and ROllElRT R. O WEN, JR., of 
Franklin, Ky. The object of the invention 
Is to provide a simple device especially 
adapted for the p lacing of long, heavy, 
horizontally-running belts, such as a belt for 
a threshing-machine or the like driven from 
an engine. The device comprises a segmental 
plate gradually diminishing in width from one 
end to the other and provided with an up
wardly projecting flange on Its upper end. The 
plate is secured to an arm which is provided 
with a hub adapted loosely to fit upon the 
end of a pulley-shaft. The arm Is detachably 
secured to the pulley. On turning the pulley, 
the band will first engage with the wider 
portion of the segmental plate, and as the 
pulley rotates the flange will force the belt 
over and upon the pulley. 

SA WING - MACHINE. - CHARLES SEY-
MOUR, Defiance, Ohio. To Its long list of 
woodworking machines the Defiance Machine 
Works has added an improved sawing-machine 
which is designed for sawing off at one opera
tion both ends of a spoke, handle, neck-yoke, 
singletree-blank, or other articles which are 
to be made of the same length . The machine 
Is readily adjustabl e  for any length of work 
required. Broadly, the machine has circular 
saws for sawing off the work ; an endless 
carrier for feeding the work to the saws ; 
swing-arms ,  resting on the work while the 
sa ws cut off the ends of the work ; and a 
friction drive-gear for the endless carrier, 
controlled from one of the arms. 

Kail-way Devices. 

MAIL-BAG H OLDER.-ALEXANDER M. HAR
RIOTT, Rye, N. Y. Hitherto great difficulty 
has been experienced in providing a device 
which will hold the bag securely under or
dinary conditions, and yet quickly and ef
fectively release it when the bag is engaged 
by the catcher or fork of the railway train 
without breaking the r ings. The present in
vention provides a device which will  hold the 
bag securely under all conditions, except when 
strain Is placed sidewise on the bag, and then 
the bag will be quickly released so that it can 
be carried away by the train. 

SWITCH - OPERATING MECHANISM. -

FRED A. CARROLL, Penn Yan, N. Y. The 
mechanism is designed to be carried by a 
street-car for operating railway switch-tongues 
and also for operating a connection between 
switch-tongues. The device which forms the 
subject of this invention can be easily oper
ated by a motorman on the car-platform. A 
rod is vertically' movable through the car
plat�orm and is held in its axially·adjusted 
position. Springs take the thrust of the rod 
In opposite directions. A shoe is carried on 
the lower end of the rod ; and the switch
tongue Is operated by the shoe. 

RAILROAD-TRACK.-JACKSON, LIER and 
COMPANY, Citizen's Bank, Anderson, Ind. The 
tendency of tracks to spread on curves on 
account of the extraordinary strain exerted 
against the Inner s ide of the outer rail by 
trains Is well known. The present invention 
seeks to provide a simple construction by 
which the outer rail is securely anchored. 
The application of this structural method to 
rail way curves wil l  also tend to diminish the 
rotting of the rail by the accumulation of 
moisture. 

Household Utensils. 

WINDOw - CLEANER. - THOMAS 

J(itutifi( �tUtrin.u. AUGUST 24, 1901.  
Brooklyn, New York city. B y  means o f  this 
simple device a person can simultaneously 
clean and polish both the inner and outer 
surfaces of the window-pane. The utensil 
consists of two arms connected by a spring 
at one end and provided with head-blocks 
which receive polishing-cloths. The window 
Is received between these padded blocks, and 
is polished on both sides at the same time. 

AUXILIARY POT-HANDLE.-EMIL MEYER, 
Jersey City, N. J .  The object of the invention 
is to provide a new and improved auxiliary 
pot-handle which is simple and durable in con
struction and which is readily applied to a 
kettle to permit one conveniently to move the 
kettle about or to turn it over and pour off 
the liquid contents without disturbing the 
solid matter. 

Architectural Improvements. 

CONSTRUCTION OF FLOORS, PARTI
TIONS, OR 'l'HE LIKE.-VALENTINE MOES 
LEIN, Manhattan, N e w  York city. By means 
of this construction a floor, partition or the 
like can be cheaply built and rendered per
fectly fireproof. The construction comprises 
spaced supporting arms and metal laths ex
tending transversely from one arm to the 
other. These laths have laterally-offset re
cessed portions passing around the supporting 
arms and securiug the laths thereto. The 
recessed portions hold the major portion of 
the laths at one side of the supporting arms 
opposite the side embraced by the recessed 
portion. 

ADJUSTABLE DOOR - FRAME. - JOHN 
BACHUS, Jersey City, N. J .  This adjustable 
door frame is arranged to permit convenient 
adjustment of the rabbet-strip at any time to 
insure proper opening and closing of the door 
without requiring planing or rechanging of 
the door as has been so frequently practised 
hitherto to overcome the defects caused by 
swelling, shrinking, warping and settling. 

Apparatus :for Special Purposes. 

APPARATUS FOR REGENERATING AND 
PUIUl<;YING AIR.-ALEXANDRE DESGREZ and 
VICTOR BALTHAZARD, Rue Saint Jacques 240, 
Paris, France. The apparatus decomposes 
sodium bioxid or any other alkaline bioxid by 
cold water, with the object of producing oxy
gen and soda, with which vitiated air is 
placed In contact. The oxygen renews that 
which has been used in respiration, and the 
soda absorbs or fixes the carbon dioxid expired. 
In addition, the foul air and toxic material 
produced by respiration are destroyed by this 
reaction, which i s  of an oxidizing character. 
The apparatus consists essentially of an auto
matic means for distributing sodium bioxid ; 
a generator in which water is made to react 
upon the sodium bioxid ; and a fan which 
causes the circulation of air in the apparatus. 

MEANS FOR COOLING CALENDER-
ROLLS.-GEORGE' F. DREW, Brunswick, and 
CHARLES DICKINSON, Lisbon Falls, Me. The 
invention is an improvement in devices for 
supplying air to the surfaces of calender-rolls 
of paper-machines, and avoids the expense of 
the unnecessary upright pipes and the objec
tions incident to their use. The hollow stands 
or housings of the calender ring machines are 
used in supplying the air to the discharge
pipes. The merits of this construction are 
numerous. No floor-space is occupied, so that 
the machine-tender may work in a space free 
and unobstructed. 

'.rIME-INDICATOR.-CHARLE S H. BRAKE, 
Hawarden, Iowa. The invention is a device 
for Indicating the time occurring simultane
ously at di fferent points of the globe and for 
solving problems �onnected with the change of 
dates and with the local times of different 
cities. The device may also be used for solv
ing problems in which it Is desired to ascer
tain where and when a traveler, leaving New 
York at noon on a journey westward and pro· 
ceeding so rapidly as to keep the sun in his 
meridian, will change his date. 

Miscellaneous Inventions. 

C IGAR CUTTER AND LIGHTER.-CARL A. 
ROSENHOLZ, Wardner, Idaho. The c igar lighter 
is of that type In which a wick of an oil 
or spirit lamp is ignited by an electric spark. 
The lamp or torch is so connected with the 
body portion or hood that It can be swung 
and rotated freely relatively to the body por
tion or hood. Hence the electric wires cannot 
be broken. In connection with the lighter, a 
c igar-tip c utter is provided which is operated 
by a swinging movement of the torl'h. 

C O R N  E T  A 'l' T A C H M E N T. - CHARLE S 
SPRINGER and GEORGE DAVIS, Newark, N. J.  
The invention is designed to enable a player 
to change the pitch from A natural to B flat 
and vice versa without interrupting the play
iug of the instrument. The pitch may be 
changed at will  without lengthening or short
ening the shank or hub of the instrument. 
l<'ormerly much inconvenience was occasioned 
by the SUbstitution of the long and short 
tubes ; but by this invention the change can be 
made without shifting the position of the 
mouthpiece. 

SAND·POINT. - MII,TON LATTA, Burwell, 
Neb. The Invention is an improvement in 
sand-points for wells and particularly in 
points that are formed with perforations, a 
spiral rib extending around the perforatE'd 
portion, and a wire-cloth strainer being se
cured upon the rib over the perforated por-

tion. The present Invention seeks to furnish 
an improved construction and arrangement of 
the wire-cloth with a view to secure a distri
bution of the strain or pressure upon all the 
wires of the cloth so that such strain or pres
sure will be distributed between the wires 
which cross each other at right angles. 

PLANK-LuDWIG KEMLINE, Pinole, Cal. 
The handle of the plane may be adjusted trans
versely so as to place the hand of the car
penter in any desired position relatively to 
the transverse extent of the plane. By these 
means the carpenter may avoid bruising his 
hands. 

BE LT.-SAMUEL J .  PROKESCH, Manhattan, 
New York city. This improved belt Is arranged 
read ily to yield lengthwise and to accommo
date itself to the motions of the wearer's body, 
so as to fit at all times snugly to the waist 
of the wearer without requiring any adjust
ment by lengthening or shortening the belt 
as now commonly practised. 

BARREL.-GRANvILLE M. TILGHMAN, West 
Norfolk, Va. The barrel is intended for use 
in the shipment of garden truck and the l ike, 
in which ventilation is necessary. The broad 
idea of the invention comprehends a stave for 
use in barrels, baskets and like packages, 
which stave is deflected between its ends in 

Buslntss and Puso1tal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili find inquiries for certain classes of articles 
numbered in consecutive order. If you manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the information. In every case It is neces
sary to give the number of the inquiry. 

MUNN &; CO. 

Marine Iron Works. <.Jhicago. Catalogue free. 
Inqniry No. 121 0.-For manufacturers of tooth 

brushes. 
TURBINEs.-Lelfel & Co. Springfield, Ohio, U. S. A. 
Inquiry No. 1211 .-For parties engaged in sheet 

metal spinning. 
.. U. S." Metal Polish. Indianapolis. Samples free. 
In quiry No. 1212.-For manufacturers of a ma.

chine for kiln-drying wheat. 
Spring motors. Smith Novelty Co., Hopewell, N. J. 
Inqniry No. 1 2 1 3 .-For small portable engine and 

saw ; the engine to be used for pumping, corn shelling, 
etc. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 
I n qnh' y  No. 1214 .-For manufacturers of papier 

mache goods. 
Yankee Notions. Waterbury Button Co., Waterb'y. Ct. 
Inquiry No. 121 �.-For manufacturers of heart 

bangles for rings. 
For bridge erecting engines. J. S. Mundy, Newark, N. J. 

the direction of Its plane. In 
it is difficult to use spl ints or 
one another diagonally. By 
this difficulty is overcome. 

making barrels I n quiry No. 1216.-For attractive novelties for 
staves crossing window display. 
this invention Machine chain of all kinds. A. H. Bliss & Co. North 

ACCOUNT-I,EDGER.-PAUL K. PAULSEN, 
Irwin, Iowa. The invention Is a perpetual ledger 
or file, and comprises a tray having a number 
of slips, and hinged clips which may be swung 
down over the slips. One slip is provided for 
each customer. The several items are entered 
on the customer's slip. When he pays the 
account the slip is marked "paid" and handed 
to the customer, thus giving him an itemized 
receipt of the account and withdrawing his 
name from the ledger. Hence the ledger Is 
not encumbered by names of customers who 
have discontinued accounts. The keeping of 
books is unnecessary. Nothing is overlooked, 
as sometimes happens when posting is  de
layed. 

Attleooro. Mass. 
I n q u i ry N o .  121 ".-For manufacturers of house 

lamps or good seIJing novelties for agents. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chagrin Falls, O. 
Inquiry No. 1 2 1 S.-For manufacturers of soft or 

virgin ru bber tubing. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co ..  Box 13, Montpelier, Vt. 

Inquit-y N o .  1 2 1 9 .-For parties engaged in con
tract work on wire headIng machines. 

For Sheet Brass Stamping and small Castings, write 
Badger Brass Mfg. Co., Kenosha, 'Vis. 

Inquiry No. 1 �20.-For manufacturers of natural 
stone for filtering water. 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inqniry No. 1 221 .-For manufacturers of port
MANTLEl - S UPPORT. _ NELS El. EnrC SON, able s helving for shoe and dry goods stores. 

Ridgway, Pa. It is the usual practice to sup- Ten days' trial given on Daus' Tip Top Duplicator. 
port a burner-mantle by a wire extended from Felix Daus Duplicator Co., 5 Hanover St., N_ Y. city. 

Inquiry No. 1 22�.-For a steam oven for a small 
bread-baking plant, wood to be used for fuel. 

SAWMILLS.-With variable friction feed. Send for 

the base of the burner and along one side of 
the mantle. When the wire becomes heated 
it bends and causes the mantle to break. Mr. 
Ericson overcomes this difficulty by providing 

Catalogue B. Geo. S. Comstock, Mechanicsburg, Pa. 
a simple device that will not be affected by qJ!'n'U�i�ia��all���at;;���f:�1jet'l.��e'f.:l.����cture in 
heat. The mantle Is supported straight down W ANTED.-Punch and die work, press work and light in the chimney and is at all times free from manul'g. Daugherty Novelty Works, Kittanning, Pa. 
the glass. 

SOAP-CAKE-THOMAS A. LYNCH, 222 Van c���:l�J .!�in�1,��(;;;:�;o'::��f:,
c���.

ers of ma.-

Automobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Varick, cor. 
Spring Streets, New York. 

Buren Street, Brooklyn, New York city. In 
connection with a cake of soap a plate of rigid 
material not affected by water Is provided and 
so arranged as to support the soap slightly 
above the bottom of a soap-dish. Thus the el!�t�::,if;IhrglaJL�.

2� .-For manufacturers of small 
soap is held out of contact with the water that 
may be on the bottom of the soap-dish or on 
the stand-top. Soap is thereby saved ; for It 
is well known that when but slightly moistened, 

See our Collective Exhibit-Section U St" ElectrICity 
Building. Pan-American Exposition. Standard Weld
ing Company. Cleveland, Ohio. 

soap is slowly dissolved and wasted. The plate bl
f:d

'l.n
f
���t

�
r
':,'J��l

o
�;;:-For manufacturers of metal 

may also be provided with pumice stone if It 
be so desired. The inventor is the proprietor 
of the "Tom Artlyn" soaps. 

NOTE.-Copies of any of these patents will be 

Designers and builders of automatic and specIal 
machines of all kinds. Inventions perfected. The W. 
A. Wilson Machine Company. Rochestert N. Y. 

furnished by Munn & Co. for ten cents each. Inquiry No. 1 22".-For manufacturers or dealers 
Please stat<;l the name of the patentee, title of 

in the fabrics used in making incandescent gas mantles. 
the invention, and date of this paper. The celebrated " Hornsby·Akroyd " Patent Safety Oll 

NEW BOOKS. ETC. 
HOLZ UND M'ARMOR-MALEREI. Praktische 

Anleitung, zur Herstellung von Holz 
und Marmor-Imitationen, Imitation 
eingelegter Arbeiten mittelst Ans
trich, iibertragen von Drucken auf 
Holz, Glas, etc. Decoriren von Fen
sterscheiben u.s.w. fUr Maler, Ans
treicher, Vergolder, Lackirer, Tisch
ler, Drechsler, Decorateure und ver· 
wandte Geschafts-Zweige. Von Louis 
Edgar Andes. Vienna : A. Hartle
ben. 1901.  Pp. 243. 

The present monograph on the decoration 
of wood and marble is certainly one of the 
most interesting and valuable which has ap
peared in the excellent series of technical 
monographs published by Hartleben. The work 
Is accompanied by admirably colored plates 

' which should be of immense assistance to the 
beginner in the art of decorating wood and 
marble. The coloring of these plates is so 
accurate that it is difficult to go astray. 
AMERICAN HANDy-BOOK OF THE BREWING, 

MALTING AND AUXILIARY TRADES. 
Chicago : Wall-Henius. 1901. Himo. 
Pp. 1,266. Gilt·edge leather. Price 
$10.  

'1.'he authors a r e  directors of t h e  Scientific 
School for Brewing, of Chicago, and of the 
American Brewing Academy. This is a book 
of ready reference for persons connected with 
the brewing, malting, and auxiliary trades, 
together with tables, formulas, calculations, 
bibliography and dictionary of technical terms. 
The authors have done a signal service to all 
those who are in any way connected with 
brewing of malt IIquours. They have produced 
a most admirable book which no brewer or any 
of his chief employes can afford to be with
out. It is issued In a handy form. It is not 
possible to give even a list of the cha pters, 
but a special table of contents has been pre
pared and wlIl be sent by the publishers of 
this paper. 

Engine is built by the De La Vergne Refrigerating Ma
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 12:<lS.-For pumps and pumping ma.-
chinery. . 

The best book for electriCians and begInners in elec
triCity is .. Experimental Science," by Geo. M. Hopkins. 
By mail, M. Munn & Co., publishers. 381 Broadway, N. Y. 

Inquiry No. 1229.-For malleable iron �as, water 
and steam tubes and fittings. 

pr Send for new and complet� catalogue of SCientific 
and other Books for sale by Munn & Co., 381 Broadway, 
New York. Free on application. 

l n q u h'y No. 1 230 .-For brass valves and cocks. 
Inqniry No. 1231 .-For lead pipe and sheet lead. 
I " qulry No. 1232.-For brass and copper brazed 

tubes. 
Inqni1'Y No. 1 233.-For bottle washlnll and cork

ing "machinery. also all specialties in connection with 
the beer and wh isky trade. 

In quiry No. 1�34,-�'or patent labor-saving de-
vices. 

Inquiry No. 1 2 3 5 .-For novelties for steam users. 
Inquiry N o. 1 2:l 6.-For woodworking machinery. 
Inq uiry N o .  123" .-,For gIrders and joists for 

builder& and contract ors. 
I n quiry N o . 1 23S.-For manufacturers of detach

able handle fiat irons. 
I n q uiry N o. 1239.-For household and domestio 

novelties. 
Inqniry No, 1240.-For manufacturers or dealers 

in small rubber piHow ventilators. 
Inquiry N o .  1241 .-For mlmufacturers of ma

chines for making tarred paper felts for roofing. 
Inquiry No. 1 242 .-For builders of special ma

chinery for weaving wire fences. etc. 
I n q uiry N o .  1 243 .-For manufacturers of hot air 

engines with exhausts. 
Inquiry No. 1244.-For manufacturers of cork 

grinding machinery. 
I n q u i t·y No. 1 24�.-For manufacturers of stone

crushing machinery. 
Inqn l ry No. 1 246.-For manufacturers of SmHn 

tin boxes with screw lid suitable for mailing samples of 
sand three-quarters of an inch in depth and two inches 
in diameter. 

Inqnlry No. 1 24".-For hand and power cure-cut
ting machines. 

Inqniry No. 124!, ,-For manufacturers of lron try molds for making small aluminium castings ; a.lso mills to grind scrap a1uminium. 

th
�nit�!fo �po!if�lt-For advertising Ilovelties ot 
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HINTS T O  CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is fOl' 
our Information and not for publication. 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or In this department, each must take 
his turn. 

Buyers wishing to purchase any article not adv�r
tised In our columns will be furnished wIth 
addresses of bouses manufacturing or carrying 
the same. 

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

Soientiftc American Supplements referred to may be 
had at the office. Price 10 cents each. 

Booka referred to promptly supplied on receipt of 
price. 

Minerala sent for examination should be distinctly 
marked or labeled. 

( 3324 ) P. J. F. asks : 1. Please inform 
me where I can get a small 6 or 8 16 candle 
power dynamo substantially built, to be run 
with a 1 'h  horse power gasolene engine. What 
style would best suit my purpose ? A. All the 
electrical companies make both small and 
large machines. Any direct-current dynamo 
would do your work. 2.  Is  it  practical to run 
a dynamo with a gasolene engine, viz., would 
the power be steady enough ? A .  If the gas 
ellgine is provided with a heavy balance wheel 
or a countershaft with a heavy pulley upon 
it, It should run steadily enough for the pur
pose. .3. Can I get a book to give me the 
information wanted ? A. The company fur
nishing the machine will give all needed in
structions regarding Its installation, etc. 
Wheeler's "Dynamo-Tenders' Handbook," price 
$ 1  by mall, is a good book for your use. 

( 3325 ) R. A. P. write s :  Unexpectedly 
I have been placed in charge of a small elec
tro-plating plant consisting of two nickel tanks 
and two copper tanks, one of which is the in
stantaneous method of copper-plating by boil
ing solution. Here lies my difllculty, as I do 
not know the chemical composition of the 
tank, and being compelled to use it constantly, 
I fear the solution will weaken unless I re
plenish it. Could you tell me the composition 
of that ' tank ' and also refer me to a book on 
electro-plating ? Not an extensive treatise on 
the subject, but simply the gist of it. A. 
There are many formulas for both nickel and 
copper p lating solutions which differ so greatly 
that we cannot even make a guess as to the 
ones of which you have charge. It is certain, 
however, that any solution will not keep up 
to Its strength indefinitely. When the plates 
of the metals ar.e used up the solutions will  
run down. We can recommend Watts' "Elec
trical Deposition of Metals," price $1 .00 by 
mail. You will  have to take some lessons in 
the electrical features of your work. You can 
get these in night classes in your city in the 
fall and winter. 

( 3326)  W. T. H. asks : 1. Can you in
form me where I can get iron plates suitable 
for making first-class permanent magnets 1-16 
tnch or less thick "/ I have been unable to 
find anything so far better than saw blade 
metal. I have heard of an imported metal 
In bars which is claimed to be the best to. be 
had, but cannot get it in sheets or plates. I 
want the plates soft, and will temper them 
after shaping them. A . .  A permanent magnet 
cannot be made of iron. I ron will not retain 
magnetism. You must have the best of tool 
steel, or tungsten steel if you can get it. It 
was probably this of which you heard. You 
can draw the temper, work the bars into plates 
and temper again. The high grades of steel 
are hard when purchased. 2.  What are the 
chemical peculiarities of the iron most desir
able for permanent magnets ? A.  There are 
no chemical peculiarities different from any 
steel. The proper percentage of carbon must 
be present in the steel. If tungsten steel is 
used this metal is also present. 

( 3327 ) B. A. T. asks : Please tell me 
how to double the power of the e'lectric motor 
described in the issues of the SCIENTIFIC 
AMERICAN for December 8 and 1 5 .  A. To 
double the voltage of the motor wind twice 
as many turns on the field. This will give 
about twice as much power. 

( 3328 ) C. D. C. writes : I see in our 
street light system a porcelain fuse block, 
with fuses inserted in the line leading from 
the main line to the converter. This fuse 
block dangles at the side of the pole, and I 
contend that it should be protected in some 
manner. How would you think the best way 
to protect it ? A. Fuse blocks are usually put 
where they can be kept dry. 

( 3329 ) E. P. ask s :  Will you be so 
kind as to furnish or assist me in securing a 
list of the decomposition of metals, acids, 
alkalies and salts by electricity ? Would like 
It so stated that I can produce the decomposi
tion in volts and amperes so in that way I 
will be able to reach what I am look;ing for. 
A. The subject of electro-chemistry is a very 
extensive one. We have not space to print 
what you ask. We- can furnish you with 
Lupke's "Electro-Chemistry," price $2.50 by 
mall ; or Whetham's " Solution and Electrol
ysis, " price $ 1 .90 by mail. These books will 
give you a start In the subject 

J t ieutifi' �meritau. 
( 3330 ) C. C. A. write s :  I note i n  

SCIENTIFIC o f  this date, Query 8281, your ex
planation of the statement that zinc in a 
water pail would keep the pall from rusting, 
although you have never tried the experiment. 
I have had the experience, and have sought, 
but never found, a reasonable explanation of 
the fact before. Eleven years ago I bought 
a tin water-pall which had two strips of z inc 
about one inch wide soldered across the bot
tom of the pall in the form of a cross. The 
pail had , a printed label attached stating that 
it would not rust. I used the pa.il constantly 
for a well water-pall  about six years, without 
any evidence of rust. Upon examination at 
the end of that time I found the zinc consider
ably corroded, and taking it to a tinner had 
two new strips of zinc put in same position 
as the old ones. The pall is in use to-day, 
with no evidences of rust whatever. Of course 
an ordinary tin-pall would not have lasted 
oJi.e-fourth of the time without rust holes ap
pearing. I have been told that an electrical 
current was set up which prevented rust, 
which, while true as a generalization, was not 
a sufllcient explanation of how it prevented 
rust. Your explanation explains, but I should 
think a loose piece of zinc in the pail would 
accomplish the same result. Will you please 
state in "Notes and Queries" if that is so ? 
A. The necessary condition for the action of 
the zinc and ·tin to prevent the oxygen from 
reaching the iron is a good contact of the two 
metals. This can be best produced by solder
Ing the zinc to the pail. If loose, a 'larger 
piece would be required, and the contact would 
become uncertain as the metals became tar
nished, which is only another name for cor
roded. When this took place the action might 
even cease altogether. These pails and other 
articles are now made with the zinc mixed 
with the tin, so it is claimed, and the same 
result is gained. The surface presents the 
same appearance as that of any ordinary sheet 
of tin. 

( 3331 ) G. W. H. writes : I read some 
time ago of a fluid which was invisible on 
paper to the eye, but which when viewed under 
a colored glass ( blue, or green, I think, but 
forget which ) it was easily seen. Can you 
give me any information on the subject ? A. 
There are a number of substances which may 
be used for this effect. The most common, 
perhaps, is quinine. Dissolve this in water, 
to which a . little acid, hydrochloric, sulphuric, 
or even citric, has been added. Paper is wet 
with this solution in any desir,ed figure or 
pattern. View the paper through violet glass. 
A deep, dense shade of glass is required. Other 
substances which possess the same property 
are eosin, resculln, fluoresclne and uranine. 
The property is called fluorescence. 

( 33 3 2 )  G .  H. C. write s :  A cold storage 
firm in Boston finds that the electric incan
descent lalllPs which they burn in their cold 
storage vaults last about half as long as 
those burning in the ofllces, which are, of 
course, of ordinary temperature. Can you 
explain this ? A. We have not heard any in: 
stance like this befo're, and have no explana
tion to suggest. 

( 3333 ) C. de V. asks : 1. I made a 
large p lunge battery from the pattern as de
scribed in the "Experimental Science." I am 
having trouble with the cells leaking. I want 
to inquire whether the battery ·would have 
the same effect if the solution was in a trough 
instead of so many apartments ? A. The bat
tery will not give the same effects in a single 
cell as when each pair of plates has a 
cell by itself. Study a text-book upon the 
topic, "Mode of Connecting cells in Batteries." 
2. The bichromate solution is so short-lived
only three or four hours-and then It runs 
down. Is there some other solution that will 
last longer and give good results ? A. The 
bichromate solution is the best known for 
such a battery. 

ternating current is sent in by the rings a 
direc t current may be taken off at the com
mutator. The armature coils are connected 
as in direct current dynamos to the commuta
tor bars. The coils of the armature are 
tapped off at symmetrical points to the collec
tor rings, according to the form of alternating 
current. A static convertor is an 'ordinary 
transformer of which the induction coil is 
the best known type. They are commonly in 
use for reducing the voltage of alternating cur
rents from the street pressure to that In house 
lighting. 5 .  Have you any SUPPLEMENTS that 
explain the automatic telephone ? A. No. 6. 
What causes 'dynamos and motors to reverse 
themselves ; and what is the remedy ? A. 
There are numerous causes for the failure of 
a dynamo to generate. See the hand-books 
referred to above, under question 3, for both 
causes and remedies. We are not aware that 
a motor can reverse itself, since it takes the 
current given to it and goes ahead. 

( 3335 ) E. E. P. write s :  We purchased 
the second story of a brick building and made 
a lodge room of it, taking out the partitions. 
We have a room with 32 x 62 x 1 5  feet ceil
ing. There are four windows in each end, 
and 4-foot ventilator in the center of ceiling. 
:rhe floor is maple. But the echo or rebound
ing sound which arises is awful .  We can 
hardly understand anything thllt is said-this 
sound is so great. Can you give us any in" 
formation what to do with It ? A. You do not 
say so, but we infer that the room has a flat 
ceiling, and parallel straight unbroken walls. 
Such a room would echo very strongly. The 
floor has little to do with the trouble, except 
when the room is empty. When the room is 
occupied the people cover the floor to such an 
extent that there is little space for the sound 
to be reflected from the floor. The remedy 
for the walls is to cover them with hangings 
so far as practicable. Colored Canton flannel 
will answer the purpose, if no more expensive 
hangings can be afforded. The idea is to cover 
the walls as fully as possible with some soft 
and yielding material, hanging loosely so that 
it will not reflect the sound, but absorb it. 
Now for the ceiling overhead. You may be 
able to arrange some festoons from the central 
ventilator to the corners, sides, and other 
points, so that the sound waves will be inter
cepted and destroyed by the drapery. Colored 
cheesecloth answers very well for this pur
pose, and is to be had in a greater variety of 
colors than bunting, which would be equally 
good. 

( 3336 ) T. L. S. write s :  �eferring to 
your issue of July 13, "Notes and Queries," 
No.  8267, would like to ask how about pal
ladium and hydrogen ? In a book on chemis
try the statement is made that a thin sheet 
of this solid metal will allow hydrogen to 
pass through it as a sieve will  water. A. It  
is  true that hydrogen will pass by a process 
of dialysis through a thin plate of red-hot 
palladium. We did not consider that this 
sort of action was intended in the former 
inquiry. The metaphor of water and a sieve 
seems to be rather strong for the case. The 
request was . for some gas that would pass 
through metals like l ight through glass. 

( 3337 ) O. H. asks : 1.  I wish to charge 
electric auto, made of bicyc le described in 
SUPPLEMENT 1195. What winding and what 
dimension shall I make dynamo for charging ? 
A. You require 50 volts pressure in the charg
ing current. The dynamo of SUPPLEMENT 
No. 600, price ten cents, will do the work 
for you. 2. Does positive brush be connected 
with positive plate of battery for charging ? 
How long will  it take to charge the same ? 
A. Send the current in the opposite direction 
from that in which it flows from the battery. 
3.  If motors were made twice as wide with 
same number of turns and size of wire, would 
It give twice the power ? A. It  would about 
double the e.m.f. of the current from the 

( 3334 ) J. M. A. asks : 
dynamo. 

1.  How can I ( 3338 ) J. H. W. asks : 1. Can you in-tell the positive brush on a dynamo by Flem-
form me why Weber, in his theorY of induced ing's Rule ? Explain Fleming's Rule. A. By 
currents relative to the phenomena of diaplacing the hand as the rule requires and 

applying the rule carefully to the coil under magnetism, had to assume that such currents 

the hand. Fleming's rule does not seem to flowed in paths of no resistance ? A. We 

admit of explanation. It is a direct statement do not think the theory of dia-magnetism, 

of what is to be done in order to determine held by Weber and advocated by Tyndal l ,  is 

the direction of the current in a wire . 2.  held at present by scientific men. Tyndall 's 

Give some good rule to find the positive wire t00k ls now to be reckoned as among ancient 

on a dynamo. A. The best way to tell the literature upon this subject. Its chief inter-

poles of a dynamo i s  to connect the voltmeter ��:
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to the wire and · when right the ' index . shows 
ever been collected into book form ? A. The the fact. If you have no voltmeter, you can 

use one of the chemical methods. Prepare a papers read before scientific societies are pub

solution of starch in hot water and add a lit- lished in the journals of those societies, if 

tle iodide of potassium. Saturate some blotting such journals are published. Journals like 

paper with this solution and apply the ends of the SCIENTIFIC AMERICAN gather up the most 

the wires of the circuit to the paper an inch valuable of these papers and give either In 
whole or In abstract the best of scientific IItor so apart, while the current is on. The 
erature of the day. paper around the positive pole turns dark from 

the liberated iodine which discolors the starch. ( 3339 ) W. W. P. asks : Win you please 
3 .  Have you any SUPPLEMENTS or books on tell me some method of determining accurately 
switches and switchboards that tell all about if a room or house is damp, and, if so, how 
them ? A. No. Such work is learned from the damp ? A. Salt is a good substance to test 
Fire Underwriters' rules and the practice of the presence of dampness. Every housekeeper 
the contractors who install apparatus. The knows that the table salt sticks together in 
dynamo tenders' hand-books contain much use- a lump in damp weather. It will  also do the 
ful information. We can furnish you Badt's, same in a damp room . Chloride of lime will 
or Crocker's, for $ 1 .00 each. 4. Give short ex- turn l iquid in a damp place. The rapidity of 
planation about rotary and static converters. the change will enable one to judge of the 
A. ' A rotary converter is a motor dynamo whose degree of dampness. We do not know any 
armature receives a current of one sort at one 

I 
scale of dampness by which to determine how 

end and del i vers the other sort at the other damp a room is. A room in which soiled cloth
end. At one end of the shaft is a commutator, at ing or shoes will mold may be considered very 
the other end are collector rings. If an al- damp. 
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( 3340) J. J. C. asks : Would you kindly 
give me some information In regard to mag
nets and their resistance ? I W&Dt to make 
some magnets as follows : One 5 -ohm with a 
% core 1 % inches in diameter and 3 inches 
long. What size wire must I use, and how 
much ? One 10-ohm, one 1 5-ohm, one 20-ohm, 
all the same diameter and length as the 
5-ohm. A. Wind the 5-ohm spool with 380 
feet of No. 2 1  single cotton-covered wire. The 
size of wire for the 10-ohm spool, to fill it ex
actly, falls half way between No. 22 and No. 
23. You can wind 310 feet of No. 22 and 250 
feet of No. 23, and have 5 ohms, of each, solder
ing the junction and covering it with tape. Or 
wind double the length of either, if you have 
only one size on a spool. For the 15-ohm 
spool the same Is true. Wind 250 feet of No. 
23 and 195 feet of No. 24, or wind double the 
quantity of either. For the 20-ohm spool, 
wind ·195 feet of No. 24 and 165 feet of No. 
25, or wind double the quantity of either. It 
is not usual to insist that the spool of a 
magnet must be fi lled with the wire. We 
should use the finer of the two sizes given in 
each case and fill the rest of the space on the 
spool with paper. 

( 3341 ) R. M. H. asks : 1. How <:an I 
convert the pure silver deposited on the bot
tom of the jar of the silver chloride cell de
scribed in the last edition of "Experimental 
Science" into sticks of chloride of silver so 
that I can use it In the cell again ? A. The 
best way is to sell the reduced silver and buy 
new silver chloride sticks. It  Is not a simple 
matter to prepare the sticks. 2. Have you any 
supplements relating to the making of and 
using a portable testing set ? A .  S UPPLEMENT 
No. 1 2 1 5  contains plans for a voltmeter and 
ammeter ; price ten cents by mail. 

( 3342 ) L. C. asks : 1.  I have a small 
direct-current motor with a bar-commutator. 
It runs on about 4 volts. If I substitute 
rings for bars on this commutator, can I run 
It with resistance on an alternating-current 
lighting circuit ? A. Yes, but the resistance will 
need to be conside.rable. Take resistance enough 
to carry the amperes of the motor without heat
ing and then adjust the resistance with the mo
tor in series with the resistance till  the motor 
runs at the proper speed. An equivalent choke 
coil or a small transformer would be more' 
economical. 2.  Will . you please tell me if a 
1 l0"volt lamp would lose much brilliancy when 
run on a 104-volt circuit ? A. Yes. 3. In the 
Nernst lamps in use in the Westinghouse Elec
tric Company's exhibit at the Pan-American, 
iron wires in glass tubes are used as resist
ance after the light-giving portion of the lamp 
has been brought to incandescence. Why 
wouldn't these iron wires become heated and 
melt, as in the old, wire-filament incandescent 
lamps ? A. Because the amount of current is 
not sufllcient to melt the iron. The resistance 
o( the lamp is  high. 

( 3343 ) F. F. asks : 1. Is it  the. voltage 
or the amperage that burns out an incan
descent lamp ? A. Both the volts and the 
amperes are concerned in the action of an 
electric current. The volts furnish the pres
sure which overcomes the resistance and forces 
the current to pass. In a certain sense it is 
said that the volts furnish the shock when a 
person comes in contact with a l ive wire. But 
in this case the action is the same as above, 
the amperes flow through the body of the per
son and injure him by their action upon the 
tissues of the body. In the incandescent lamp 
too high a vol�age forces too much current 
through the lamp and the filament is burned 
out, or, rather, dissipated, and lodges upon 
the glass, blackening it. 2. Do you know 
where I could get the necessary Information 
to construct an alternating-current voltmeter 
and ammeter ? A.  We have not published the 
plans of such a meter. 3 .  When a rheostat is 
used on a dynamo does it lower the voltage 
o r  the amperage ? A. The rheostat increases 
the total resistance of the circuit and there
fore reduces the amperes flowing, I.f it is used 
In the line or external circuit. On the other 
hand, if it is a field rheostat, It changes the 
field resistance and thus allows more or less 
amperes to fiow around the field. This changes 
the magnetism of the dynamo and thus changes 
the voltage of the machine. 4.  I want to con
struct a dynamo for 1 5  lamps. Could you 
tell me how to enlarge the castings in SUPPLE
MENT No. 600 so as to give the 1 5  lights ? 
A. You would better get a dynamo already de
signed for 15 lights. About one kilowatt will 
do it. 5 .  In "How to Build Dynamo Electric 
Machines," by Ed. Trevert, he describes a 20-
light Edison dynamo which has 20 pounds 
No. 23 wire on the field and 8 pounds No. 15 
on the armature at 2,200 r.p.m. It gifes 80 
volts. How can I change It for 50 'Volts ? 
A. Run the machine slower. It would ·be bet
ter to get a machine ·nearer. what you need. 
I t  is not the best way to buy ' something and 
"fix it  over." Go into the market and get 
what is adapted to your needs. 6. Have you a 
SUPPLEMENT describing an alternating fan 
motor ? A. No. 

( 3344 ) R. V. asks : 1. How do you find 
the watt-output if you know the voltage and 
amperage of a battery ? A. Multiply the volts 
by the amperes. 2. Could the primary and 
secondary of an induction coil be magnet 
wired ? A. They should be. 3. Does It make 
any difference if common or magnet wire is 
used in the armature and field of a motor ? A. 
Yes ; use magnet wire. Magnet wire is com. 
mOil wire wound with cotton to insulate It. 
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I N DEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the W eek Ending 

August 13, 1 90 1 ,  

A N D  E A C H B E A R  I N O T H A T  D A T E. 

l See note at end of J ist about copies of these patents.] 

A i r  brake,  H ickey & Kellogg . . . . . . . . . . . . . .  680 , 456 Ai l' urake urai l l  cup, rai lway,  P. Jacobson . .  U8U , 330 Animal  trap,  ,,' . (jueselluel· I·Y . . . . . . . . . . · · .  UtiU, G 1 7  Auima ls, bl i l lli fur  the eyes  of ,  E .  Diedrich . tiSU, 073 Autumuuile mutor, electric, Richter & Esc� ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 6 1 8 Automuui ie  vehicle,  .\ . B. Osborn . . . . . . . . . .  u,su, 6G8 A utoJuo l J i l e  vehich.'s, apparatus fur cbargiug sturag-e uatte l'ies uf,  J .  B. :\Ieri alll . . . . .  680, 535 AutumoLi les Li r ivel l  u.r ex plusion of iu tlam-waLIl' vapurs ,  lllu tur  fur ,  �1.  A. Buue l in  680,237 Au tutul'peuo, H. Sbol'wake l' . . . . . . . . . . . . . . . .  680 , 505 
.Axle  luul' ica tor, T. H . .\..IcCau ley . . . . . . . . . . .  6SU . 3SS Back i>eda i i l lg  ul'a ke, U. :; . G reen . . . . . . . . .  U80 , 244 Bal ing 1"'l 'SS, C. E. Parker . . . . . . . . . . . . . . . . ()SO , �93 Baliug' press, F.  H. Deul l iS . . . . . . . . . . . . . . . .  u.sO, 4 1 0  Beading Illachi lle .  :; .  [(uss . . . . . . . . USU, 624 Bearing- for wheelS, etc . , uall , J. J. Clarke . u,s0 , 641 Bel t ,  electric,  J .  Trussel l  . . . . . . . . . . . . . . . . . .  USO, G2V Bic),c le fUI'k ,  A. J. Meunier . . . . . . . . . . . . . . .  6S0 , 49� 
Blinu fastener, :\1 . li iglio . . . . . . . . . . . . . . . . .  680 , 24 1 
Blower, rot a r)" C. H. Jaeger . . . . . . • . • . • . . .  080, 596 
Boiler lock ing l iu ,  W. Luis . . . . . . . . . . . . • . . .  680 , 007 Book, G .  H. Browne . . . . . . . . . . . . . . .  USO , 3 l l  

Bookbinuing.  J .  N .  \Y a ru . . . . . . . . . . . . . . . . .  680,554 
Book, form ami record, :\1. Rosett . . . . . . . . .  680 , 3GO Book , man i foldi l lg SHies, S. ::lhuup . . . . . . . . .  G80 , 284 
Boot 01' shoe d rier,  1-1. C. �lanstieh.l . . . . . . . .  680 ,264 Boring tool boidcl' ,  B. O. Bl·c itfield . . . . . . . . .  680, 425 Bottle, non-refil laole, :l. W. Durham . . . . . . . &;0, 3 19 
Bottle, non-l'cti l laule,  "- . S. Bowuess . . . . . .  GSO , 220 Bottle, non-retillabll.' ,  "- . H. AarOll . . . . . . . .  G80 , -:lU5 Bottle,  non-I'efi l laule. Freese & Levy . . . . . . .  680, 4 1 2 . Bottle .  l lon·refil lablt.', F. Kl.lh lt�s . . . . . . . . . . .  680, -1 1 6 Bottle 01' sipbon till iug machine,  E. J .  Schweizer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680 , :l62 Bottle stopper and seu l ,  .1 . H. Denmead . . . .  680 , 476 Bott ies, . etc . , tool for tinishing I lecks of, 

A .  10' . Wilsull . . . . . . . . . . . . . . . . . . . . . . .  _ 680, 306 Box opener, J. C. Pat terson . . . . . . . . . . . . . . .  680, 352 Bracket .  ::l('o tly papol' bracket .  B l'ceei.1 mecha nism,  �leigs & Hammer . . . . .  . BI'ick carrie I' ,  hal lu ,  U. J. J. Hoelsche . . . .  . Brush, C. Pavl i i;; . . . . . . . . . . . . . . . . . . . . . . .  . 
Bnlsh, I-I .  D. Curr,Y l . . . . . . . . . . . . . . . . . . . . . .  . Brusb, tooth .  'V. ::;tark . . . . . . . . . . . . . . . . . .  . B l'uslH's, hu» for pOlishing, S. Ross . . . . . . .  . Buckle ,  Bergman & Renard . .  · . . . . . . . . . . . .  . Buck lc, R. C. Pool . . . . . . . . . . . . . . . . . . . . . . .  . Buckle,  crupper, J: T. Price . . . . . . . . . . . . . .  . 

680, 386 
680,591 
680 , 394 680,427 680,305 680.418 680,370 680,464 680,544 Bungs. etc. , im plement for extracting, Bar-rett & Phill i l)S . . . . . . . . . . . . . . . . . . . . . . .  680 , 51 7 Bullet ,  mush room, T. C. ::;mith . . . . . . . . • . . .  680,549 Bullets, mak ing partIy covereu , '1\ C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  080 , 550 Burner. See gas Oll l'n(' r. Busbing, bunghoh', J .  Xciol' . . . . . . . . . . . . . . . .  680, 397 Calcium hyura te, uppa ra tus for treating,  M .  J. Fmn� . . . . . . . . . . . . . . . . . . . . . . .  . Calculating machine J. :\lullma l l l l  . .  680, 340, Calel ldar, appointUJent ,  E .  1,'. Itoll lleberg . .  . Calendering machine,  ·W . T. Miles . . . . . . . .  . Ca l' bolster, 'Villiums & Ritter . . . . . . . . . . .  . Cal l  Signa l ,  F. M. Wood . . . . . . . . . . . . . . .  _ . .  . 

Cap crimpi ll� tool ,  1-1. Cogeen . . . . . . . . . . . .  . Car fender, �. Aurailllms . . . . . . . . . . . . . . . . .  . C a l' loader, J. E. young . . . . . . . . . . . . . . . . . .  . 
Case. ::lee showcase. 

680,453 
680 , 3J 1 
680, 670 
680, 495 
680, 5 1 2  
680, 5 1 5  
680 , 643 
680 , 2 1 2 
680 , 63 1 

Cash l'egistf'I' , F. �I .  'Valker . . . . . . . . . . . . . .  680, 508 Cask-l ike  vessels, machine for manufacture of, W. Scb m i t t  . . . . . . . . . . . . . . . . . . . . . .  680,442 Cattle gual'd, C. E. Ha l' l'is . . . . . . . . . . . . . . . .  680 ,37 7  
Cell doors,  operat ing means for, R. C. ,  Jr. , 

& W. A. Stewart . . . . . . . . . . . . . . . . . . . .  680 , 288 Cellars or underground compartments, mak-. iug damp-proof, J. A. McNamee . . . . . . .  680 , 391 Cbair ,  J. A. �Janahan . . . . . . . . . . . . . . . . . . . . .  680, 608 Chai l' seat ,  C. Acker . . . . . . . . . . . . . . . . .  _ . . . _ 680 , 632 Chalk  l ine bolder, H. I-I. Wilson . . . . • . . . . . .  680, 557 Cba l't ,  number, �l .  F. Dockel'y . . . . . . . . . . . . . 680, 4 1 1  
Cbocolate manufacturing machine, E.  P .  F. 
Clga:1����

i
:i a�;d '  {u'�tc'b . s�i�: 'c��l;i;led� . J: 680,489 

680, 359 
680 , 295 
680, 652 
680,529 
680, 582 
080 , 407 680, 309 680, 320 680,555 680. 417 

Rist . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cigarette making device, H. J. Valentine . .  
Circuit brea ker, L. L. Elden . . . . . . . . . . . . . .  . 
Clevis, E. T. Hisey . . . . . . . . . . . . . . . . . . . . . .  . 
Clock, secondary electriC , F. Lucking . . . . .  . Clotb pileI" C. D. Codd ington . . . . . . . . . . . . .  . 
Clothes d l' iel' , 1\1. Bassett . . . . . . . . . . . . . . . .  . Clothes l ine reel, R. H. Elliott . . . . . . . . . . .  . C lothes pounder, S. 'Vestervelt  . • • . . . . . . . . .  

· .... C l ek .  J .  S\yed i n . . . . . . . . . . . . . . . . . . . . . . . . .  . Cuffel', etc. , mach ine for hulling, C. A .  l Iege . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680 , 588 Coffills into graves, device for lowering, J. 1-IC'l'\Yig . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ColoI' box. C. C. Hastlngs . . . . . . . . . . . . . . .  . . Concent rator, G. ,V. Thornburgh . . . . . . . . . . 
Conuenser and oi l  separator, combined 

680.528 
680, 658 
680,678 

steam, P. H.  Grimm . . . . . . • . . . . • . . . . . .  680,583 
Conveyor apparatus, G. S. Baker . . . . . . . . . . 680, 2 1 4 Coolf'r . .  See water cooler. 
Cotton chopper, A. L. Hockett . . . . . • . . . . . .  
Cotton cbopper, T.  T.  Milburll . . . . . • . . . . . . .  
Cork extractor. G . .:\. .  Smith . . . . . . . . . . . . . .  . 
Counting device, W. Rosenbain . . . . . . . . . . .  . Coupling bl'ake, J. J. Smith  . . . . . . . . . . . . . .  . 
Crusbing or pulvel' izing machine,  C. F.  

Delfos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Cult ivator shovel, W. R. Oyler . . . . . . . . . . .  . 
2���:r� fi�ll���:n�. d1�

i
I��m�ib��k ������ : : : : Curtain fixture, J. 1\1. Whittaker . . . . . . . . . .  . 

Curtain stretcher, lace, J. C. Whipple . . . . .  . 
Cushion spring amI support w i re ,  W. H.  

Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Cutt ing mechanism, E. C. R. Heinrich . . . .  . Cycle gC' 8 I' ing-,  R. Eccles . . . . . . . . . . . . . . . . .  . 
Die, J. R. BInkcslee . . . . . . . . . . . . . . . . . . . . . .  . Die ,  J. B. '''a l lace . . . . . . . . . . . . . . . . . . . . . . .  . 
Digging implement, hand, "'. E. Phil l ips . .  Disin fecting device, J. D. Rockwell . . . . . . .  . 
Displu�- box, F. A. Horle . . . . . . . . . . . . . . . . .  . 
Display stand, veiling, E. S. Aiken : . . . . . .  . Door closing apparatus, O. H. K ingsland . .  . 
Door closing apparatus, thermal,  O. H.  

K � p � �  . . . . . . . . . . . . . . . . . . . . . . . . . .  . Donule cylinder engine, C . S. Johnson . . . . .  . 
Drain ,  J. F. Sikes . . . . . . . . . . . . . . . . . . . . . . . .  . Dri l l .  See expansion drill .  

680,457 680,536 680, 469 680, 396 680 , 67 6 

680,650 680,609 680, 265 680, 584 680,R03 680,301 
680 . 2 1 5  
680 , 378 
680 , !l35 
680 , 2 1 9 
fl80. 448 
630 , 275 
680, 621 
680, 659 680 , 450 680,458 
680, 41 5 680, 382 680,548 

Dye un� making same, black disazo, K. Sch l rmacher . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 283 
Dye vats, etc. , reversing apparatus for, J. 

T.  Tmvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680, 553 
Dyeing witb sulful' dycs, Beck & Beil . • • • .  _ 680 , 472 
Easel, S. H. & C. H. Woodbnry . . . . . . . . . • . .  680,404 Egg tester, C.  D .  )lcKpnzie . . . . . . . . . . . . . . .  680,498 Electri c  brake relensf', E. E. Darling . . . . . . 680,317 
Electric mnch lne and e lectric  motor, dy-namo, H .  F.  Joel . . . . . . . . . . . . . . . . . . . . .  680,597 
Electric machines, regulation of dynamo, 

H: Edwal'ds . . . . . . . . . . . . . . .  _ . . . . . . . . . 680,236 Elect l' lc  regu lator for valves or dampers, 
Tbel'mo, W. E .  Mack . . . . . . _ _ _  . . . _ . . . .  680 . 262 EI(>ctric switch, G. E. Linton . . . . . . . . . . . . . . 680.336 Electric switch for multiple rate meter systems, timed, F .  R. M. Cutcheon . . . .  680.3J 6 Electric t raction motor, Richter & Eschle r .  680. 6 ] 0  

Electrical conductor, E.  D.  Priest . . . . . . . . . .  680 277 Electrical conduit and box, H. Krantz . . . . .  680 : 254 
Rlf'ctrical coulomb meter, S. E. Doane . . . . . 680,233 
Electl'ode for electrolytic cells, B. E.  F. 

Rbod ln  . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . .  680.441 
F.1pctrolyt lc  apparatus. B. E.  F. Rhodin . . . . 680, 440 
Elevator mf'chantsm. W. A .  Pentecost . . . . . .  680 , 353 
Engine tender, traction, J. Staver . . . . . . . . . 680, �66 
Engine vaporizer, explosive, G. F. Dyer . . . . 680,572 
Engines, sparking igniter for gas, Termaat 

& Monahan . . . . . . . . . . . . . . . . . . . . . . . . . .  680.422 Envelope, W. P. Shattuck . . . . . . . . . . . . . . . . .  680,368 

J t ieut if i t �tuetitau. AUGUST 24. 1 90 1 .  
Envelope, A .  C .  Ernst . . . . . . . . . . . . . . . . . . . .  . b:rasi l lg shield,  V. I. Copland . . . . . . . . . . . . .  . Bxerciscl' , U. " ' . 'V ielaJ ld . . . . . . . . . . . . . . . .  . l�xpaJ n�iol i  d ri l l ,  J. !,'uL'sy tbe . . . . . . . . . . . . . .  . Explosive enginc,  ll l u i t iple l'y l i HUCI' , 'V . J .  Pugll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Extractor. �cc cork c�trac tul' . 11'uI 1 ,  lJluw i llg', H. Itocsser . . . . . . . . . . . . . . . .  . Farm gatl' ,  U. L. �lll j th . . . . . . . . . . . . . . . . . .  . Faucet, N. �1. HOl lk ins  . . . . . . . . . . . . . . . . . . .  . Feed regulator,  wiler,  A. U . . McPbersun . . .  . Feed water hea ter, A. \V irtb  . . . . . . . . . . . . .  . I,'elt ,  lll a nufacture of, A. Fusai . . . . . . . . . . .  . .,'ence, J. ::l. Mart in  . . . . . .  : . . . . . . . . . . . . . . . . . l'�ence machine,  slat :\l lU w i re, 'V . F. Sear-

(;80, 280 
t).StI, 5Uu 
(;8U, 3�U 
utiU,3-l7 
68U , 5 1 :) 
UtiU, 522 
U80, 342 

ge�nt : . . . . . . . . . . . . . . . . . . . . . . .  680 , 39t>, 680 , 399 Fence, wire, }.;. 'V . Corne lL . . . . . . . . . . . . . . . Utso 6.,17 

i��:!�� l'�\' i l·�e�igc�ltl�I��;'ld�I: . A. Pierce . . . . . . . . . USO; -:l38 
�'Ile, bi l l ,  U. H .. �jaureL' . . . . . . . . . . .  080, 385 File LJilllie1', W. P. Nortbcott . . . . . . . . . . . . . .  G80,a-:l!)  File UOX, cabinet, R. 'V . Pope . . . . . . . . . . . . .  USU , :35-:l Firearm, automatic,  Io.:jellman & AI I(.l(' rsson . 6SU, 488 Fire extinguishing apparatus, '!'bOWpSOll & Nub ring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G80 20 1 Fi re l igbter,  t ime, O. Volkerts . . . . . . . . . . . . . •  USU: 299 i" ish, curi l lg and ury ing ,  'Vi l l iu lllS & Hi l l  . .  �U U:30 Flat i rul I ,  '1'. D. Stewa r t .  . . . . . . . . . . . . . . . . . . .  {)SU : aG7 Floor or trel lch plate,  aspha l tum or grano lithic fi lled. W .  U .  Steele . . . . . . . . . . . . .  680,287 �'lool's, apparatus fOl· USc in laying,  E .  N .  U U l'l lsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 1,' l uh..l ejector, C. E. Kemp . . . . . . . . . . . . . . . .  . Fly l Japer uracket ,  F. H. Plaistriuge . . . . .  . Foluer or pamphlet ,  i ndexed, S. ll. Par-

G80, 48:l 
USO, 383 
�O, 4G;; 

welee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680 , 350 l<'ork .  See LJicycle fork .  io'uul l tain comb,  J .  U .  �lcAlpine,  Jr  . . . . . . . .  G80, -J3G Fruit  grauer, cutter and pi t ter, J. 'V. l,'a w kes, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . .  680,375 Fumigating anu disinfecti l lg,  C .  'r . K ingzett titsO, 3ts4 I,'u l' l lace, A. L. Foy . . . . . . . . . . . . . . . . . . . . . . . .  680, 521 FlIt' l Iaee, U. S .  Ual lagber . . . . . . . . . . . . . . . . . .  ()80,();j� l,'ur l luce tireuool' anu attacbmel lt ,  F.  L. 
Ba tes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 360 I,' u l'llace fuel saving .and smol�c consulll i ng 
devico, J. J. QUl u n  . . . . . . . . . . . . . . . . . . .  680, 500 l"u l'uaces, a pl>u ratus for indicating the level 
of cbaL'gl'S i l l ,  T. H. Martin . . . . . . . . . . . .  680 , .,1:)0 Game, B. H .  Uedge . . . . . . . . . . . . . . . . . . . . . . .  Ul.iU, :;2� Uunucl lt  hanger, A.. B. Pl' itchettc . . . . . . . . . . G8u, :JGG U�l I'nlellt SUPl}Ol'tCI', C. J. H igley . . . . . . . . . . . 68u , :HU Gas burner Hnd heater, H .  K. lloyu . . . . . . . . GSO, 4j;) Gas distribut ion, pip ing system for, �JOShCl' 
& Hamm . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 346 Gas generator, acetylene, D. H. Treichler . . 680, 2na 

Gate, I. L. Landis . . . . . . . . . . . . . . . . . . . . . . . . 680, � 1 7  Gearing, rubber. G .  W .  Gomber . . . . . . . . . . . .  680, 65� U lobe, F.  E. Mitchell . . . . . . . . . . . . . . . . . . . . . .  680, 401 
Glove, J .  P.  Moller . . . . . . . . . . . . . . . . . . . . . . . . 680,3�:l 
Grain dump elevator, O. ,Y o Johnson . . . . . . .  680,331 U rapbopbolle, '1'.  H .  Macdonald . . . . . . . . . . . .  680.3:39 GUll ,  colt, \V. G. Hay . . . . . . . . . . . . . . . . . . . . .  680 ,327 GUllS, _ field carriage for quick-tiring, I\.. Haus811cI' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ()80,585 Hammel', u rop, 1-lal lZe l' & Chevalier . . . . . . . .  680 , 52;:) Hanger. �ee garment bangeI'. H uuger, G .  Faust . . . . . . . . . . . . . . . . . . . . . . . .  . Hat cleaning device,  .1 . Krises . . . . . . . . . . . .  . 
H{'at regulating device, C .G .  A rmstrong . . . Hea tel', L. O. Cameron . . . . . . . . . . . . . . . . . . .  . 
Heating diapbragm, J. �leyel' . . . . . . . . . . . .  . Hitching post, disappearing and safety . C . 

680, 322 
680 , 53 1  
680 , 47 1 680 , 223 
680 , 494 

Butcber . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . 680, 6038 
1-Ioldfast, H. N. Bl'Owu . . . . . . . . . . . . . . . . . . .  680,563 
Hoops or rods about casks, tanks,  etc . , lug 

used in coupling, t ightening and fasten-ing metal ,  G .  Mumby . . . . . . . . . . . . . . . . 
Horse check ing dcyice, "' . L. G. Rumpf . . . Horse detach ing deviec, 'V . C. Parsolls . . . . . 
Hose, Shepard & Fish . . . . . . . . . . . . . . . . . . . .  . ]-Iose supporter, E. G. Seiffer . . . . . . . . . . . . .  . 
Hub, v('hiclc wheel ,  ....... . Benson . . . . . . . . . . .  . l-Iyu l'Ocu l'bon burner, J. Eastwood . . . . . . . . .  . I cc 0 1'  water bag, C. \V . Meinecke . . . . . . . .  . ] ndoxyl derivatives, making, J. Pfleger . . .  . i n sulat ing strip, cork ,  J. H. Stone . . . . . . . .  . I roning board, C. H. Van Deusen . . . . . . . . .  . I roning tuble, Wi lderm uth & Hill . • . . . . . . . .  
Jack.  See lumber jack .  Jaw rods, making, J .  R. Blakeslee . . . . . . . .  . K nitt ing macbine bur, E. Tompkins . . . . . . .  . 
KnOCkdown box, B. N. Sykes . . . . . . . . . . . . .  . Lacing, shoe, Heinti;h & Moriarty . . . . . . . . .  . 
Ladder, H. D. Carry l .  . . . . . . . . . . . . . . . . . . .  . 
Laddf'1' and truck, combined, R. E. Van 

Court . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ Ladder, step, J. B. Detweiler . . . . . . . . . . . . .  . 
Lamp, 1 ... . B. l: Ia�·den . . . . . . . . . . . . . . . . . . . . .  . Lamp, gasolene, 'V. A. Studebakel· . . . . . . .  . 
Lamp, incanuescent electric, H. Gi lmore . . .  . 

680. 462 
G80 , 3Ul 
680, :;51 
080 , 504 
680, 503 
680 , 424 
H80,573 
680 , 6 10  
680, 395 
680.445 
680, 297 
680 , 403 
680,21 8 680, 552 680, 628 680,249 680,428 
680, 402 
680 . 3 1 8  680, 41 3 680, 446 
680,242 

Lamp l ight ing  ?r extinguishing apparatus, gas, V.  Crolzat . . . . . . . . . . . . . . . . . . . . . . .  680,568 Lamps . by elf'ctricity, device for l ighting, 
BI'lgham & Meyer . . . . . . . . . . . . . . . . . . .  . 

Land roller and pulverizer, R. Newton . . . .  . Latcb, A. B. Vanes . . . . . . . . . . . . . . . . . . . . . .  . . Luthe, engine, 'V. Lodge . . . . . . . . . . . . . . . . .  . Leather, bleaching, K l'ug & Haley . . . . . . . .  . Leathcl' ,  mak ing a rtificia l ,  Foss & Litch . . .  . 

680 ,6036 
680 , 2 67 680 , 298 
680, 600 
680, 334 
680, 579 

L
c
a t

tu
e
l�� g��ep,�:�in£iS�����' ��t: . �l

�� . ��l�l�.f�I:: 680, 60G 
Lcntber stutting machine, G. A. Rboads . . . .  680 , 540 
Lea ther, work ing,  'V. Lissauer . . . . . . . . . . .  680 , 604 
Li<l 01' plate l i fter, C. D. Maddux . . . . . . . . . .  680 , 2 6:3 
Life preserver, G. C. Bunsen . . . . . . . . . . . . . .  680 , 452 
Lime, slaking,  J. H. Harrier . . . . . . . . . . . . . .  680 , 2.,16 
Li

q
ll
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Loom, filling replenishing, Lane & Aumann . �g:��� 
Loom, gauze, T. A. Robinson . . . . . . . . . . . . . .  f3, .... O, 502 
Loom picker,  Rogers & Blakeney . . . . . . . . . . (j ,,", , 622 
Loom shuttle checking means, C. li\ Ropei' . 680,623 
Lubricator, W .  S. Morrison . . . . . . . . . . . . . . . .  680, 345 
Lubricator and heater, T. Dixon . . . . . . . . . . .  680 , 570 
Luggage ca l'rier, Baker & Taylor . . . . . . . . . .  680 . 21 03 
Lumber jack,  N. R. Deppe . . . . . . . . 680, 230, 680. 23 1  
Manifold ing sbeet, H.  P .  Brown . . . . . . . . . . .  680 , 637 Mask.  varnisher 's .  D. W. Scbaelter . . . . . . . .  680 , 41 9 
Mntch safc, C. C. Pitts . . . . . . . . . . . . . . . . . . .  680, 276 Match �afe 01 '  box, B.  F.  Park�r . . . . . . . . . . .  680, 61 2 
Mensul'lng machine, C. B. Carver . . . . . . . . . .  680 , 640 �Jeats, preserving, R. Emmerich . . . . . . . . . . .  680 . 374 Mecbanical movement, O. 'V. BI·own . . . . . . .  680 , 372 
Mecbnnicr.l movement ,  W. S. Huson . . . . . . . 680, 4:{3 
Mechanical movement, C. P. Cottrell 680 474 
Metal wheel, D. J. C. Arnold . . . . . . .  : : : : : : : 680 : 633 
Metuls, apparatus for use tn e lectro deposl-
Mil l .

tlO�p�f{\' i�dl�i·ll
Cowper-Coles . . .  - . . . . . . .  680,408 

Mlil ing mach ine . C. R. Gabriel . . . . . . . . . . . .  680. 482 Mitten, kn it ,  W. W. Bu rson . . . . . . . . . . . . . . .  680 . R72 Mixing apparatus, D. Davis . . . . . . . . . . . . . . .  6,QO. 22n 
Mold, W. S .  Parker . . . . . . . . . . . . . . . . . . . . . . . G�O. 273 
�
Ioldillg machine, cement post, L. G. Haase 680, 432 

���P.fn/·bO��'d:��
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Mower, A. Hart . . . . . . . . . . . . . . .  _ . . . . . . . . . . .  ��g;m 
1\1oWeI'8, grass c:ttcber for lawn, W. H .  

8hoemaker . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 467 1\{us!cal instrument, W. F. Hochspeler . . . . . 680, 48!l 
MUSical instrument sounding box, M .  FUllck 680,240 MUSical instruments, picker mechanism for 

stringed, H .  Wilburn . . . . . . . . . . . . . . . . . 680. �05 Mustache guard, T.  Ferry . . . . . . . . . . . . . . . . .  680 578 
Nan making machine, wire, J. Wilkscbtrom 680 ' 5 1 1 
Necktie clasp, R. A. Jones . . . . . . . _ . . .  _ . . . . 680'600 

�
eck

�
ie  fastener, H. S. Tillotson . . . . . . . . . .  ()80 : 292 

ut ock.  N. B. Riddle . . . . . . . _ . . . . . . . . . . . 680 , 501 
Nut lock ,  H .  Henthorne . . . . . . . . . . . • . . • . . . .  680 . 527 Oak lock ,  W. L. Sutterlin . _ . . . . . . . . . . • . . . .  680 289 Oi l  purifier, G,: F. Carter • . . . . . . . . • . . . . . . . .  R80 : 639 O i l  rack, L. h. Moore . . . . . . .  _ . . .  _ _  . . . . . . . .  (lR0 344 
Ore cl'usher, C. Suttle . . . . . . . . . . . . . . . . . . . . .  680' 401 
Ore roasting and desulful"izing furnace A ' 

S. Pa rtridge . . . . . . . . _ . . . . . . . . . . . .  . ' . . .  : flSO , 61 3 
Ores, desulfurizing, L. P. Burrows . . . . . . . . . 680 , R l il 
Pad holder, E. A. Henkle . . . . . . . . . . . . . . . . .  680, 5R9 
Page .indicator, R. Scott . . . . . . . . . . . . . . . . . . .  6RO, � (j:l 
Paper cutting' machine, N. G ray. Jr . . . . . . . . 680,655 
Paper cutting machines, hand clamping de· 

vice fol', N. G ray, Jr . . . . . . . . . . . . . . . . .  680, 656 
Paper bangers or other mecbanics, tool for, 

I .  L. Hawkins . . . . . . . . . . . . . . . . . . . . . . .  680, 586 
Paper pulp screen cleaner. G. S. Witham . .  680 . n1 4 
Pencil holder, pocket. C. C. Russell . . . . . . . .  680,281 
Petroleum, etc. , composition of matter for 

filtering or cleaning, M. Thomas . . . . . . . 680.290 
Phonograph records, making metallic dnpli-

cate, T. A. Edison • • . . . . . .  _ _ 680 520 
Pbonographs, diaphragm tube plate 'for' 

. vi ' 
R. Dutemple .. . . . . . . . . . . . . . . . . . . .  : . . . : 680,431 

U St " Foot and 
ar . Power 

Screw Cutting AU�!��tiC Lathes 

F O R  L I G H T  A N D  M E D I U M  WO R K  
tbis IIew 14 inch 

",- B. F. BARNES 
�hl'����i�

r
��� �1�

e
it.i��. I�r��h

e
dr11?�:�

n
J; 

11 Hi of an i l lcll up to � of an inch and is a. 
st l'on�, well b uilt, durable tool. 

It doesn 't,  cost a whole lot either. De.:.ai ls are yours for the .ask.ing. 
B .  F.  B A R N E S  C O M PA N Y ,  Rockford, I I I .  

WO R K S  L I K E  A 
Perfect sat i sfaction is experi

enced using our No. 5, 6 or 9 
lfugi��l�h':iilli��::ljcr�n�no� 
ratchet power. Gears housed from d ust. Chasers set by grad
uation to any size! can be re. leased from t h reudmg- wh i le in 
motion, opened to permit n ipe 
ueing cnt, and instantly cioi'\ed . 

ar Send jor FI'ee Catalogue tn 
The lUerl'ell lliaullfactur
lug Co., Ii O l  Curtiss Street, Toledo, 

GAS ENGINE 
IGN ITERS 
for Mari lle. Stationary and 
Automobi Je en�i lles. Will 
save the ir  cost many times 
over in oue year. 

Write for circulars. 
T h e  C .. r l i s i e  & Fi nch C o . ,  233 E. C l i fton Ave.,  Cincinnati, O .  

Photophonogruph photol}bone or similar de-
Pian�iC�IH�'el�:�li�;�:: �l: ' ��'bi��t' . f.�� ' �'u'to: 680, G14 

PiCk�r�
t i

Se:;\o��l ������" . • • . • • • • • . • • . . . • . • • 680,310 
Pigeonboles, folding, M. S. Broadt .  . . . . . . . .  · 680, 45 1 Pipe calk ing and cutting apparatus Couston 

& I,' i l i layson . . . . . . . . . . . . . . . . .  : . . . . . . . .  680, 228 Pipe cutting mechanism. F.  W. Stapf . . . . . _ 680.443 P!pe hanger, J.  �1al'qual'dt . . . . . . . . . . . . . . . . .  680 . 609 Pipe wrencb, T. E. Smythe . . . . . . . . . . . • . . . .  680 , 285 Piperidiu, p rodUCing, W. Pip . . . . . . . . . . . . . . 6 '0, 5-1:; Pistol, rel)eating, G. G ioda . . . . . . .  _ . . . . . . . .  680, 243 Piston, 6. H. Reynolds . . . . . . . . . . . . . . . . . . . .  680 , 465 Pistons, means for mounting and lubrica t-

Plani���: ��'n���d:aG��h�� : : : : : : : : : : : : : : :  
Planter, cottonseed, W. C.  Mills . . . . . . . . . .  . 
Plate �oldlng and straining device, J. 

�1�:irt)��1��J�X : : : : : : : : : : : : : : : : : : : :  : Plow, d isk ,  J. M. \V. Long . . . . . . . . . . . . . . .  . 
Plow subsoi l a ttachment .  J. A. & C. L. Shuping . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Pocket Slll}port , 'V . Shapiro . . . . . . . . . . . . . .  . Poke, animal ,  E. A. Jones . . . . . . . . . . . . . . .  . Polish ing macbine,  G. A. Ensign . . . . . • . . . . .  Pota to tl igJ,;er. A.  von Loeper . . . . . . . . . . • . . .  Press, J.  S.  P{'ter . . . . . . . . . . . . . . . . . . . . . . .  . Pricking machine,  J . ..  'ranck . . . . . . . . . . . . . . Printer ' s  blanket, A. C. Ferguson . . . . . . . . .  . 

680, 449 
680, �2(J 
080, 496 

680, 302 
680, 540 
680,248 
680 , 65 1  
680, 337 

680,400 
680, 6�7 
680,253 
6S0 , 576 
680, 257 
680 , 542 
680 , 674 
680 , 577 Printer's composing stick. H. B. Rouse, 

Printing and embossing pal!i.�,5!�'Ch����5:J�. GSO, G25 
Simultaneously, Mariniel' & NU4�oi t .  . . . .  680,533 Print ing paper uags, machine for, F. Cudney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . Propeller, screw. F. W. Brewster . . . . . . . . . . Pump uucket 0 1' piston, 11'. D. Clinger . . . . .  . PUllch, 1:1. P. & H. S. Jones . . . . . . . . . . . . . .  . PNncb, check ,  C. l<�. Cooley . . . . . . . . . . . . . . . . Purifyh:lg IlI llcbi l le ,  centrifugal, O. Oblsson . Push 'irugoll, rr. H ill  . . . . . . . . . . . . . . . . . . . . .  . Puzzle, H. Scbeloske . . . . . . . . . . . . . . . . . . . . .  . Puzzle, .1. P. Nolan . . . . . . . . . . . . . . . . . . . . . .  . Puzzle, 'V. P. Lyle . . . . . . . . . . . . . . . . . . . . . .  . Radiator, 1. D. Smead . . . . . . . . . . . . . . . . . . .  . Radiu tor, retort, O. C. Trukenmiller  . . . . . .  . 

�:H)��tn�ro�' ��,MJ.C l���� : : : : : : : : : : : : : : : :  
Ruilway foot guard, 'V . Driscoll . . . . . . . . .  . Railwuy sleeper and rail support and COll-

nection, G. A. Owen . . . . . . . . . . . . . . . .  . Railway switch,  G. Moore . . . . . . . . . . . . . . . .  . Railway switch, S. W. Baer . . . . . . . . . . . . . .  . 
Railway switcb, automatic,  C. F. Luther . .  . 
Railwuy tie, 1,' . l\l ingler . . . . . . . . . . . . . . . . . .  . 
Railway tracks, a l igning bar for, l? H.  

680. 40n 
680 , 67 1 
680.565 
080, 590 
680 , 226 
680, 270 
680,251 
680, 282 
680 , 0348 
680, 434 
680. a6� 
680.470 680.5:�8 680.335 
680,57 1 

680,272 
680.537 
680 . 63� 
630, 338 
680,460 

Koellhlt; . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . •  680,333 
Register. See cush register. 
Registel', H .  H .  BI·eeden . . . . . . . . . . . . . . . . . .  680, 562 Registel' ,  ventilator,  or the l ike .  H. S .  Hart 680,657 
ReleaSing uevice, dog, J .  E. N ightingale . . .  680 , 208 
Revoivel', J. J. Poa l'u . . . . .. . . . . . . . . . . . . . . . .  680 .274 
Rivet making machi llf ' , J. R. Blakeslee . . . .  680 , 21 7 Rope clump,  L. I,'unl lau . . . . . . . . . . . . . . . . . . .  080,481 Rotury cutter ,  Chorlton & '\Ventwol'th . . . . . .  680, 225 
Rotu l'Y engi lll', l-lOICOlllU & Thurston . . . . . . .  680, 252 Rotary engil lc,  E.  C. Long . . . . . . . . . . . . . . . . .  680 , 259 

C R E AT P O W E R -S M A L L  C O S T .  
T h e  maximum o f  strf:ugth. d'lrR
b i l i t y  :md safety. with the I I l l ll i
mum of cost t h a t  dt!scriLeS our 
J l ollit lng' Engine", for 

Rotal'Y engine, English & Coonev . .  680.478 680,479 [ Rotary .engine, E.  C. 'Vu rren . :  . . . 680.509; 680,510 Rota I'y engi ne ,  J .  rr. Bootes . . . . . . . . . . . . . . .  680, 635 � Ruuue l' adulterant ,  preparing, ",,' .  V. Mc· Munus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680. 266 
! ation on l � aso l i ll+'. Dis
t i l late or Crudj! Oil. E\,· 
ery part of the t!Llgint! i. 
i n ten·hange:l b l e .  t OOIl  
save!! I t:;  Celst i ll fud 
:done. Both frktioll and 
geared hoist, 6 to 1 5U h . p .  
F o r  quarries, m i n t'S, a n d  
docks. \\r eber GUI!' 
& Gusollne Enilluc Co. ,  P. O. Bo.& 1 1 14 11., Kansas City, 1-10. 

T H E  M ' �T Z & W E I S S  K E ROSENE 
and GAS Engine 

burns K E R 0 S E N  E 
. c.heaper and safer than gaso-

1 1 lle. Automat ic. simple, reliable No electric battery 
or Name used. Perfect �egu
latiOII. Belted or directly 
coupled to dynamo for elec
tric l ight ing, chargi ng stor. 

, nile batter1f�s, pumping aod 
all po",,�er purl.oses. . I3f'" Send for Cal..:l logue. 

A. ,\II ETZ, 1 28-138 MOTT ST. ,  NKW YORK. Markt&Co.,London,Hamourg,Parjg 

METAL POLISHE8. -FORMULAS FJR 
Putz Pomades. Pa�tes . Liquids, Powders and .:soaps for pOlishing metals, are contained in SCIE N T U'IC A.MEB.T 
C A N  SUPPLEMENT Nos. l ".!� · n .  1 ·.! � �  and " ' S9 
Price 10 cents each, from th is office and all newsdeale�s: 

H I G H EST E F FI C I E N CY 
attained in the 

STOVER 
GASOL I N E  

EN G I N E  
'l'he best is always cheap

est. Write jor prices. 
STOV E R  E N G I N E  W O R K S ,  F R E E PORT,  I L L. 

Cb¢ CYJ)¢writ¢r €xtbang¢ 
1 J.1! Barclay St . . N E W  Y O R K  
1 2 4 L a  S a l l e  S t . ,  C H I CA G O 
3 8  B r o m fi e l d  S t . .  B O S T O N  
8 1 7  Wya n d oite St  . .  

K A N S A S  C I T Y ,  M O .  
2 0 9  N o rth 9 t h  St .  

ST. L O U I S .  MO. 
4 3 2 Diamond SI . .  

P I TTSB U R G H ,  PA . 
3 West Ba lt i m o re St . ,  

BALT I M O R E ,  M D . 6 3 6  Cal iforn i a  S t . ,  
SA N  FRA N C I S C O .  CA L .  

to 50% on Typewriters o f  a l l  :a�e�.
il
1S:��

e
fJr°CarrS�u�� 

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

PATENTS 
T R A D E  M A R K S  

D E S I G N S  
COPY R I G HTS & C .  

9���'I�
n
:S�:';��rn� �\irk��rnfo

n
nd ?r:�

c
;!.Yb���e�:� 

l�Ventlo.n IS probably patentable. Communica.
tIOns strIctly confidential. Handbook on Patents 
Bent free. Oldest �ency for securing patents. 

P3;tents .taker:t throu/lh MUlln &. Co. receive 
specwl not.1,ce. wlth()ut chnT!.!e. i n  the ' Sti�ntifit Jlm¢ritan. 
A ha�dsomely illustrated weekly. J,arg-est cir· 
culatlOn of any SCientific journal. Terms. $3 a 
year ; four months, $1. Sold by all newsdealers. MUNN & Co . 36 1 Broadway. New York 

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

Rubbel' celllent .  L. R. Mool'e . . . . . . . . . . . . . . .  680 , 387 
Rubber or guttu pel'cha substi tute, A. Cairns 680 426 
8ack bolder, W. �I. & C. C .  Inman . . . .  _ . . _ .  680:381 Sad i rol l ,  A. T. Bench . . . . . . . . . . . . . . . . . . .  _ .  680,21 6 Sal1c�: l ll te  of dimeth.d - amido - phenyl -dlmethyl-pyrazolone and making same, 

sam�iin:e�I��I� r�t{l�: . B' . . E.' 'T.' 'H�'u'lt�i � : : : :  Suw set, 'v. M .  Dickersoll . . . . . . . . . . . . . . .  . Saw tooth setting apparatus,  J. Gottsmann : 
Sewing mnch iue feed mecbunism, D. NOble . Sewing machine stand, E. M. Hug . . . . . . . .  . 

680,278 680 , 526 
680, 232 
680 . 48� 
680 . 664 
680, 660 Sewln.g machine stopping mpcilanism, D. 

N oble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 665 
Sewing machine thread waxing attl1chment, 
Shaf¥'co?t�fil�� d��i·c·e·. · ��t���ti�" O� · Oh'ls��l; 

680.582 

Sbafts baving elld th l'Ust,  bala�ci l lg device 680.541 

ShUf��:�g�" hHee��i L Jk', �1:U1�: C�ili l�� : : : : : : : : : : : :  Sha rpelling dpvice, kn i fe, J .  E . .Men nessieI' . 
Sheet metul box, F. ll'o\lcbe . . . . . . . . . . . . . .  . Sbi l)pil l!: shel lfisb. etc . •  package fOl·. �'. W .  

680, 29� 
680 , 3 1 5  680,492 
680. 238 

Sboe Cf!:�:�';,i J;g; ' " ':
. P. · 'C';';k : : : : : : : : : : : : : : :  �g:�� Shouldel' blade extractor, E. P. Nicbols . . . .  680, 436 

Sbowcase. glass, F. X .  Ganter . . . . . . . . . . . .  680, 523 
Sieves, clf'aner for bolting, I. L. Sherk . . . . .  680, 466 Signaling apparatus, electrical, Herzog & Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680,590 
SOdi l

\
� 

�
U lfid and l itbophone ,  making, I. P. 

Sold, ' h n�I"":'p; . F'. ' w: ' Wig'ht;';�� : : : : :  : : : :  ��g:�g� ���:i�: ;' i l l� ����: �: �ou���.i� : : : : : : : : : : : : : : : :  680,519  
Spectacle frame , 1 .  Fox  . . . . . . . _ . . . . . • . . . . .  �g:��g Speed regu lator. J. Sturgess . . .  _ . • . . . . . . . . .  680, 677 Spike extractor, E. E. Welsh . . . . . . . . . . . . . .  680 , :lOO Spo?n. souP. J. A. Crandall . . . . . . . . _ . . . . . . 680.648 
S'lUlb, '1'. F .  Clarke . . . . . . . . . . . . . . . . . . . . . . .  680 564 
Stage i l lusion apparatus, M. A. Sherwood ' 

. ( reissue ) . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  1 1 .926 
Standpipe, J. Henderson . . . . . . . . . . . . . . . . . . .  680 328 Starch breaker and grader. J. M. Lyman . . .  680:26 1 Sturching macbine, \\T. J. Asher . . . . . . . . . . .  680, 559 St( 'am engine, A. P. Cbarles . . . . . . . . . . . . . . .  680, 406 Sh' : �m engine, Gu rland & Lullgair  . . . . . . . . .  680, 524 St�'am li!'t�nel'a tor, Hornsby & Roberts . . . . . . . 680 , 593 
Sti l t .  ndJl1stabl(> . T. B. Garretson . . . . . . . . . . 680, 454 Stocking,  M. H. Powel l  . . . . . . . . . . . . . . . . . . .  680, 355 
Stoppel'. See bottle sto(}l}er. Stoppel', P. F. Cassidy . . . . . . . . . . . . . . . . . . . .  680 ,518  
Street cleaning pu rposes, push  wagon for, 

Stre�' a�l��\.at{I�:
· ii. · 'i\:r : . iil"i tt�� : : : : : :. : : : : : Stud for fasteners, W. P. Devine . . . . . . . . .  . Suspender and trousers connection, R. T. 

680. 250 
680,371 
680.373 

Cia rke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680.430 
Suspel

l
de,' end button attachment, R. T. 

C a rke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 680 . 4 20  Su�pender�, G .  E.  Adams . . . . . . . . . . . . . . . . . . 680:558 SWI tch operatIng mechanism, electrical ,  C.  
Tan��g 

R
c���

l
�UI�d,' 'n : ' ,,< .  iir��:� : : : : : : : : : :  680

.
626 

Tape into edgings. machine for threading 
680,222 

'1'.  A. Curtis . . . . . . . . . . . . . . . . . . . . . . . . : 680,475 
Temperature regulating apparatus, H. Win· kenwercler . . . . . . . . . . . . . . . . . . . . . . . . . .  680 . 423 T�resbing machine, A. von Loeper . . . . . . . .  : 680 . 258 
TIle HOQl', ,,,aU,  J. ]{, Sierer . . . . . . . . . . . . . . .  680 , 46R 
Tire. dotachable, H. E. I rwin . . . . . . . . . . . . . .  680 , 486 
T! I'(" elastiC, 'V . Kigbtlinger . . . . . . . . . . . . . . 680 , 332 
T�re heuter, J.  GogeL . . . . . . . . . . . . . . . . . . . . .  680 , 455 
Tire set t ing  macbine. ruhhel', J. A. Burrows 680, 312 
TiI'es, compOSition fol' C l u R i l l g  pUllctm'es in 

. pneumutic ,  W. H .  Simmons . . . . . . . . . . .  680, 420 
rr:!res, manuf.acture of vehicle. F. G. Davis . 680,569 T l res to veblcle whef>ls, means for securing reSi l ient ,  H. A .  Palmer . . . . . . . . . . . . . . . 680 �n2 
Tool bandle, C.  F. Mueller . . . . . . . . . . . . . . . .  680' 497 
Tooth roots, device tOI' forming models of 

' 
crown less, P. �. McCullough . . . . . . . . . . 680. 389 

Top and holder, spmning, J .  Fleischmann . .  680,323 
Tran

�
fer pr�vileges, means for l imiting, W. 
. Coo ey . . . . . . . . . . . . . . . . . . .  680 645 680,646 

Transfer table, R. Ehen . . . . . . . . . . . . . . .  ' . . .  � 680.574 
Transformer, Sutter & Bingay . . . . . . . . . . . . .  680, 421 
Tl'el

�s 
O[

h 
holding rack for vegetables , W .  . 'I omas . . . . . . . . . . . . . . . . . . . . . . .  680 507 

Trolley guard, C. E. Stanley . . . . . . . . . : . .  : : : 680 : 286 
Trolley stand, E.  J .  Parker . . . . _ . . . . . . . . .  680 431 
Trolley stand, E. J. Kelley . . . . . . . 680 662' 680' 6Em 
Trollpy wheel, W. C. Gottrell . . . . _ . . . .  : . _ . : 680 :567 
�rollsers stretcher, J. L. Norris . . . . . . . . . . . .  680 , 269 

ruek, J. L. Barrick . . . . . . . . . . . .  _ . . . _ .  _ _  . .  680, 561 
Truck, car, E. S. Woods . . . . . . . . . . . _ . . . . . .  680. 51 6  
Truck, railway. N .  H .  Heft . . . . .  _ . . . . . . . . .  680 . 587 
Trnnk harness, L. J. Vandervoort 680 296 
Tubes, hollow shafting, axles, �tc·. : ·  'iro� 

, 
common puddled iron or other metals manufacture of hollow blooms for j'  
G. Inslaw . . . . . . .  ' . 

Tufting table. upholste'r�'r;�: ·C.' ·S.' 'Eil'I� : : : : 
Typewriter. A. W. Steiger . . . . .  
Typewriter carriage. W. Faber . : : : : : : : : : : :  
Umbrella, self-opening, G. J. Hnnt . . . . . • • . •  

(ConUnuea em. pa{1e 1£7) 

680,595 
680,575 
eRO,551 
r,RO. �21 
680,661 



� c itutific �tutri,au. 1 27 
U n i o n  cou pl i ng , H. S. Crombie . • • • • • . • • • • •  680, 649 
V a l ve, 1\1 . 1" . G u te I'Ul u t h . . • • . . . . . . . • . . . . . . •  680, 245 
V a l ve for washbowllS,  bathtubs, etc. , wRste, 

J. A .  U o l lc u i Jc l'g'Cl' . . . . . . . . . . . . . . . . . . .  680 , 5V2 
V u l v e  gear,  c u g i u e ,  H. V. No rd bcrg USO, 6GG, GSO, 667 
Va por b u rner, l!:. B .  Ludw ig ' , ' . . . . . . . . . . . . .  680, 260 
Vehicle b r a k e ,  u u t oUl t l t i c , J .  D. R icb a rd s . . .  GSO,358 
Vchicle motor, U. H.  A nde rsoll . . . . . . . . . . . . 2�OO ', 3600�_' Vehicle,  m o t o r ,  C. A. L ieb . � . . . . . . . . . . . . . . . vo 

Vehicle s a i e t y  stuP. A. L. :stevclls . . . . . . . . . 680, 44-1 
Vchicle w b ee l , .1 . E. Camp . . . . . . . . . . . . . . . . . 680, 224 
VenecL' c u t t i n g  m a c b i u e ,  H. H .  Coc . . . . . . . .  680, 642 
Vessels, depth il ldica tol' fo r, C .  Melllscn . . .  680,491 
V i se , ben ch , I-l .  Lt' . Reu n er . . . . . . . . . . . . . . . . .  680, 439 �1�lg9]1!11 Vise ben ch , G. 'V . Norton . :  . . . . . . . . . . . . . . . 680, 539 

I \Vugon bod y ,  com b i n a t io n ,  C. G a beL . . .  , . . .  680 , 58 1  
V.l a g o n  r a c k ,  a dj u st a ble , I .  R o b b i u s  . . . . . . . . 680,620 ����������������������� \Vaist l i u i l l); , J. Newba u e r . . . . . . . . . . . . .  680, 675 

B U F FALO K I N G .  
either" R..'l.(:er" or" Specb l . 11 

The " Queen" is for II bll,·. N o  better built wheels Oil 
the market--ever\' rillerl��I� 
satisned. Thoroughly II}! 
t( l  tl:tte in  imprO\·elllenls. A 11 parts of best m!lterial!{. 
Put together by J!:killed 

i�i;Ee
\V �:ili �j& G� I:� iillco�t:(��:;r�olg�',e ��e y: 

,

ll�)�iS:IA� 

H Tool Inventorg 
so comprehens ive that It Incl u des 
most every tool at pre&ent used by a l l  
trades H n d  professioTls is  Montgomery & C o , ' s  

Too l  Cata logue 
a book o f  510 puges, i l l ustrated , wel l  
pri nted , pocket size.  a n d  mai led to Hny 
address on recei pt of 25 cents. 

IU O N T GOiUli:R Y <!.-. \.:0 . . 
1 0 �  Fu lton St •• N. \- . City. 

T H E  QUEEN " D R A W I N G  PENS. .............. SCIENTI FICA LLY SHA RPENED. 

DICKERMAN'S 
DURABLE DESKS 
Don't bWY 'l.tlntU you oet our catatoaue-

100 pages of money sav'ino values. 

A M E R I CA N  S T O R E  S T O O L  CO .. 33 H owa rd St .. New Y n r k  

T h e " Wolveri n e " Three 
Cy l i nder  Gaso l i n e  Ma
rine E n g i n e .  

The only revel'l'!lng a n d  se l f
starting gaso l i n e  engille on 
the market. Lightest engille 
for the power Iluilt.  Pnu:l i 
cal l y  D O  vibration. A hsolute ·  
l y  saft<. Single,  dou b l e  and 
tri p l e  marioe and stationary 
motors from li( to 30 H .  P. 

W O L V E R I N E  
M O T O R  W O R KS, G rand Rap ids , M ic h .  

M A N U FACT U R I N G  P R O C E S S E S  Fo, Dl'posai b y  

PETER T. AUSTEN , C H E ltI��lE
RT' 80 Brolld Street, New Y opk. 

P R O C E S S  FOR M AN U F ACTURIN G 

FLOOR POLISH 
Easily ::t.pplied . Polished w i t h  a cloth.  Doel> not. require a heavy brush. 
Unusualr d u rable luster. Does not discolor or darke n liJ!ht woodl'l. 

���;��. i P��J��bl�e�:�t'i� I�o 
f�;� l������ssi�;et���!l�::f��tu;�.t 

low. l)roct<�'1 

Terms on AppU�utlou.  

D L H O LD � N  
- R EAL E STATE TRUST B LDG  PliILA , PA 

RSECfALED ICE MACH INES S U .  f i R S T  PA ( 5 t l :' N T l f l (  J.M[R I CAN SHY. 2 l a 9 �  

A MAGAZ I N E  FOR THE HOME  MAKER 
N OW R E A D Y .  Cbt • • •  

Scitntific Jlmtrican 
. Building Edition 

VOL. 3 1 .  
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bu i ldings, incl uding some of the more im portant 
pxamples of large city dwe ll ;n�s. 'l'b e  leading archi
tect,s of the coun t r y  are now contribut\n� to this maRa
zi n e  a series of . l  Talks " on im porlant and pop ular 
architectural subjects. 'l'he cont r i butors to tbis n e w  
an d  originul feature i n  arch i tectural journa1ism in the 
current volume are M es8rs. Bruce Pric�, W. A. Boring, 
Wilson Eyre, Jr. and H. J .  Harden burgh . 

SPECIAL DE PAltTltiENTS : 

Monthly Comment on Timely Topics. 
�eview ... of the N ewest Books . 

Correspondence. Notes and Queries_ 
Household Notes. 

Legal Notes_ 
New Buildinll: Patents (Classified) 

Price, bound in stiff covers, s�.oo. 
3t� ILlustrations, 1 20  Pages. 

M U J'( J'( &. C O . ,  
Publisbers, 361 Broadway, New York. 

,,7asbstand 1. Maso l l . . . . . . . . . . . . . . . . . . . . . .  680, 534 
\V ushtulJ  \\� i t b  w l' iugcr a t tacbmf' l I t , S. ltich-

m a n  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 279 \V a sb ing w a ch i ne , J. D.  K i u g  . . . . . . . . . . . . . .  680 , 4 1 4  
'V u s h i n g  ma ch i l l e , A .  "' . J ones . . . . . . . . . . . .  680,598 
\¥n tch com pensa tlol l reg u l a tor , C .  )1 . G e i ge r 680, 325 
,"V a t c h  pe nd a n t s, u l i s t - lI L'oof sleeve for , O .  

B .  Howard . . . . . . . . . . . . . . . . . . . . . . . . . . .  680, 594 
'Y a t e r  closet tlusb i ng a p p a r a t u s ,  G. H .  

M i l l e r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680,45t; 
'Y a t e r  c lose ts, u ri n a l s ,  w a sb hUSit lS,  s i n k s ,  

etc. , l l i ,,' a n s  f o l '  p rese r v i n g  sea ls i n  t raps 
of, M. A. H .nlc . . . . . . . . . . . . . . . . . . . . . .  680,380 

Wa ter coo l e r ,  A. �' . O ld . . . . . . . . . . . . . . . . . . .  680,271 
W a ter cooleI' ,  combi n a t i o n ,  G .  M cGov ern . . .  680, 390 
'"V a te r  to s t ock,  a u t o m a t i c  meUllS fo r sup-

plyi n g , F.  'V. Powers . . . . . . . . . . . . . . . . .  680, 615 
W a v e  power a ppam t us , W .  L. Rboad s . . . . .  680,357 
'Veigh i ng device, coi n con t rol led , O. A .  

Brouson . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  680,221 
'VeIls , sand reel for oil or artesian,  Ea to l l 

& Bf'nson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  680,234 
Wheel, H. Liebcrtb a l . . . . . . . . . . . . .  680, 255, 680, 256 
W i ndm i ll , A. K. C h i l d s  . . . . . . . . . . . . . . . . . . .  680, 3 1 4  
'V l ndm i l l , L.  E.  Jon es . . . . . . . . . . . . . . . . . • • •  680,530 
W ren ch . Set' pipe wrench. 
'Y rench , J .  B .  Bn rnps . . . . . . . .  , . . . . . . • . . . . .  680, 560 
'V l'istband, V. DrOSlless . . . . . . • . . . . . • . . • . . .  680,477 

DESIGNS. 
Ant t r a p ,  ' f  . .T . 'Y i lson . . . . . . . . . . . . . . . . . . . .  . 
Ax a nd saw 8£' t ,  J. S t a u ford . . . . . . . . . . . . . . . . 
Badge 01' s i m i la r a r t i c le , A. J. Messle r  . . . . .  . 
Bottlf' ,  m i l k ,  C. '1'. N igh t in ga le . . . . . . . . . . . . . 
Calend a r  base, G. L. Burrett . . . .  . 
C a rriages, propelling frame for ch ild ren ' s , O .  

V\' .  Siebert . . . . . . . . . . . . . . . . . . . . . 
C ba l r , M. Guyot . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Com b, C. F. l�' i lor . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cottcr p i n ,  V. Ht'ndel'sou . . . . . . . . . . . . . . . . . .  . 
Cup,  H. L. W heeler . . . . . . 
Engine f ra me or ca si ng , gas,  H. J. Smith . .  . 
Eyegla ss' n osC' guard, E. A. I n skeep . . . . . . . . . 
K n i t  fa br i c, n. 'V. '\\'atson . . . . . . . . . . . . . . . . . 
N u t  lock w a sher , C. \V . Taylo r . . . . . . . . . . . .  . 
R a k e  h e a d ,  E. '1'. Pa rty ka . . . . . . . . . . . . . . . . . . 
Rope coupling,  J. L. F raz ie r . . . . . . . . . . . . . . . . 
R u le, E. L. Estes . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spoons or s i m i l a r  u r t icles, h a n d le fol', Ii'. 

"' . Sm i th . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  . 
St i rru p , P. Gscbwf'nd . . . . . . . . . . . . . . . . . . . . . . . 
Stovp, J. S. V a n  Bu ren . . . . . . . . . . . . . . . . . . . . . 
T a i l o r ' s  p i c k ,  L. 8 i m a ndy . . . . . . . . . . . . . . . . . .  . 
T i lf', J. K. 8 i P I'f'I' . . . . .  . .  . . . . . . . . . . . . 
T i re, pneu m a t i c ,  I .  8. M c G i eh n n  . . . . . . . . . 

34, 927 
34,941  
3 4 , 1) ] 6  
34 , 9 1 9  
34, 925 

34, 9:l3 
34, 949 
:34, 923 
34, 9:\8 
:H, 91 8 
:l4, 9�5 
34,021 
�{4 . ! )t)2 
R4, 039 
R�,936 
34, 940 
34, 924 

3 1 , 9 1 7  
34, 929 
34, n50 
:14 , n2S 
H4,nGI 
34, 932 

Tire sf' t t i n g  m ach l n f's , bed place for, 1-1 .  '1'. 
H('ndf'l'son . . . . . . . . . . . . . . . . . . . . 34, 037 

Tobacco p i pes, section for sClm l'u ble,  T. 
Morgan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :14 .n22 

'1' 1'")- ,  C. P .  Boi sel . . . . . . . . . . . . . . . . . . . . . . . . . . :l4 . 920 
V a l v f>  c a s i n g .  floa t ,  T. S t e h h i n s  . . . . . . . . . . . . .  R4 . 94R 
Vf' n d i n g  m a c h i n e  case, C. V. Floyd . . .  34, 026 
V f'necl' p reSSin g member, F .  A .  Den

3�: �42 to :l4, 947 
'Vhef'lbarrow, F . .T . Coope r . . . . . . . . . . . . . . . . . .  34, 934 
'V h itfietree c l i p  member, "7. L. "'ol\'crton . 

34, 930, 34,931 

TRADE MARKS. 

Axes, a dzes, bush h o o k s ,  a n d  m a chetes, 
Col l i n s  Company . . . . . . . . . . . . . . . . . . . . . .  il6,89·1 

Canned goods, C u t ton,  B€' l l  & Co . . . . . . . . . . .  3 4 , 8sn 
C u racao, E .  Cu se n ier F i l s ,  A i n f'  & C J f" . . . . . .  36.887 
F i lters a n d  filtration systems, V,T. M. Deu tscb il6, 895 
F lou r , w h e a t ,  M a t t ie M i tch('l l C o . . .  36, 890 
li'ood for st ock a n d  other a n i m a l s, Molassine 

Com pa n y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 891 
G a m e  boards, E. l�.  C a rson . . . . . . . . . . . . . . . . .  36, 881 
G lass,  cert a i n  Humed,  DUl'yea & Potter . . . . . .  il6,879 
Horns, a m pl i fy i n g ,  A .  S .  �f a r t f'n . . . . . . . . . . . .  36, 882 
Lead, s a l t peter,  b r i m stone roll,  and flowf'rs 

of sulfur,  wh i te, B l'3nd l'u m Brot hc l's 
& Co. . . . . . . . . . . . . . . . . . . . . . . .  36, 892 

Med i c i n a l  pl'epH l'n t i o l l s  for i n tc l'l I u l  u sc , Ler-
k f' n  Ch em i c a l  Company . . . . . . . . . . . . . . . .  il6. 88G 

M f' d i c i n f' .  pl'opl' i f' t a r.\" . F .  F .  F u n n i n g  . . . . . . .  :l6, 885 
O l ives, �'. H. Legget t  & Cn . . . . . . . . . . . . . . . . 36, 888 
Paste,  m l l c i l a ge , glue and tn k , Sn ndfo l'd 

rUll!�r�� ' �\?�OdCI�,' " C;'�I�P ;� . .  ii:�;l�lf;l Ci�I ;'i�g 36, 883 

Company . . . . . . . . . . . . . 36, 89il 
Rhf'f' t i n g-s, bl'oWII  cot toll , L i v i f' rn t.o B ,'os . . .  36,878 
Shot sheels and c a r t ridges, "' l llchestcr Re-

pea t i n g  Arms Co. . . . . . . . . . . .  36. 89fl 
� i lvf'rwal'f' a n d  tablew a re , Ref'd & Ba rton . . .  36, 880 
Toilf't powd£'l's, certa i n  n a m pd , Spec i a l ty 

Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 88� 

LABELS 

" A l pb a . "  for ha k i ng powdp r , "'. Cr. A rpe . . . . 8, 595 
" A n t i sppt i n f' . " for an a n t i sf' p t i c ,  J. A. Len tz 8, 589 
" D a n i e l ' s  Passi Hol'fi K ok o- K ola Sy ru p , " for 

a: syrup.  J'. B. D a n i e l  . . . . . . . . . . . . . . . . . . . 8, 593 
"Eg;\"ot I a ll P.v ram i d P!l.zzle , " for puzzles , H .  

K a n torowicz . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 586 
" H a 7.f'n Ru m , "  for a toilC't p repa ra t ion , Rn 

Toilet Cn.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 588 " Hom estf'a d , " for a le , Jj"'1'311k JOIlPS Brewing 
Oompa By . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . .  8, 600 

'" Am a B Il ft'n 10,  " for c i g a rs. c.:ch m ld t & CD . . 8, 601 
" In n Sph e re of I t s  O wn , "  for p i a nos , G. P .  

Ben t  . . . . .  . . . . . . . . . .  . .  8,585 
" I nd i a  P a l C' A lp . "  for u l e ,  F r a n k  Jones Brew-

i n g  ('ompan;\' . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 599 
"Lockport C i ga rs. " fo r c i �a rs.  S. L i c h t f' ll�t f' i n  8 , 602 
"Moth p r ' s , " for corn sta rch , "'e l l i n gton 'Man-

nffl ('t1 l T' in � Co. . . . . . . . . . . . . . .  , . . . . . . . . . . .  8, 594 
" N O l l l' i � h i l l g  - Stou t. . "  for porter, Frunk Jones 

BI'P\\' j l l l!  c,om n a n :" . . . . . . . . . . . . . . . . . . . . . . 8, 598 
"Oscf'ola H I'a 11(1 Fa n('\T Piuf'n. nnINI. " for n in f'

a pnles, Flol' idu  Fancy PInea pple A ssoci a -
t ion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8, 597 

" Ro:n)l Pa l m Bra IHl F a nc)- P 1nf'appl f's . " for 
pi npapples, Florida Fancy P i I1P a pplf' As�o-

ria tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 , 506 
"Rn"o l i n f> . "  for n vegeta bl e compOl1nd o i l ,  . ,V. RIl�ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 , 592 
" Sa n i t a i rp . " for d i si n f£' c t a n t s ,  C l n rk-Hutchin-

�()n (,hf'm 1 ('11 1 ('0. . . . . . . . . . . . . . . . . . . . . . . .  �, !)�O 
C l a 1'k - H u t ch l n son (,h f' m i (,fl l Co . . .  8 , 590 

"Tbf' pl'()oh;\' lact ic  Tooth B r'u sh , "  for tooth 
hrn slws.  Florf'l1(,p :\lfg. Co . . . . . . . . . . . . . . .  8 , 587 

" ,\\' i l sn n ' s  Absorbe n t , " for a l i n i men t , "'. H. 
W ilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8, 591 

PRIN TS. 
"Fib:u , "  f o r  shoes, Sf'iter & K·a ppes . . . . . . . . . . .  384 " I .  W. Hn rpf'l' Bou rbon , "  for whiskey, Bern-

b e l m  Bros. . . . . . . . . . . . . . . . . . . . . . . . . 386 
"Old C ha rlot te , " for wh iskey, Hen ry M. Rubel 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  385 

A printed copy of the specification and drawtn::: (If 
a ny patent I n  tbe forpgo i n g  l i st, or any patent in 
�)rlnt i ssu en since ] 863. ",111  he fu rn hJbed from 
th t s office for ]0 cents. I n  orde r i n g  please stAtf' 
the n a m e  a n d  number of the patf'nt deslrf'd . and 
�em l t  to Munn & Co. , 361 Broadway ,  New York.  

Canadian patents m a y  now be obt a i ned by thf' in
ventors for any of the i n ventioDs n a med in tbf' tor�
going list. For terms and f urther particulars 
address Munn & Co., 361 Broadway, New York. 

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

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

TRICAL ENG l N EE� ? "  
W e  kach Electrical Eng'l IIeeri nl!, E l ectrIC Lightinj!, 

Electric Rai l ways, M echaniclI.l  Engineering, Steam Engi. 
neeriuJ(, l\I echanical DrawiuK,  II.t your hOIllp. by mal l .  

�i�itce'l! HiJC�� I�y ��'Gi � ·}:Ij.�-�lo
l NJ� 1?J�,rU 'I' E, 

Dt!pt. A .  240.242 \\'. 28t1 St •• N e w  York. 

Weeks' Patent Rug Straightener. 
New invent i on. Fit any size rug. 

Attach to under side. �1tde out for 
��j�r��:t;·c. 

B
���J��:�o!�tRa;�

s
d:!�e�:' 

Send P. O. m o n ey o rder. Address. 
GEO. '1'. WEEKS. • Edon . Ohi o. 

SHEET M ETAL NOVE.LT l E. S . 
W� ARE PREPA RiD TO MA KE A R Tl CL£S A ND 

S TAMPING 5 or A L L  If I NDS AND S I Z E S  
T O O L S  A ND D I E. S MANUFA C rUREO ON 

C ON TRA C T. FURNISH US B L UE PRIN TS OR 
SAMPLES AND GE r £ S TI MA T£ S 

STA N DA R D S TA M P I N G  CO. D£P T R B U F FA L O  N . V. 

M O R A N  f l E X I B LE J O I NT 
tor Stealn,  A i l' 0)' l ... iQ llids. 

Made i n  al l  s izes t o  stand any deSired 
pressure . 

Moran F l e x i b l e  Steam J o i n t  Co . .  I n c ' d .  
14 9  East 3d � t  . •  LOUISVILLE. Ky. 

'By constructing your boat 
from a set o f  m y  Boat 
B u i ldin g  Materials m o re 
than one - h a l f  the boat  fac
tory's pr ice can be r e a l i zed.  
Also econom ize fre i gh t 500 
per cent. Launc hes . Sail and 
Row Boats,  Gasoline En
gines. Catalog free. 

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

N EW D 0 M ESTI C :�� eci\'f,�r.t��;;aOn�! tbey make botb 

S EWI N G  M A C H I N E S �t�t��� 
and l o c k  

G E N ERAL O FF I C E S ,  1 6  Exch a n g e  P l ace.  New Y o r k .  

G A S  ENGINE DETAILS. -A VA LUA-
b le  and ful l y  i l lustrated article on t h i s  s ubject is con
tain ed in SUP"LF." �NT No. 1 :l9�. PrIce 10 cents. For 
saleby Munn & Co. and all newsdealers. 

% H .  P .  G A S  E N G I N E  CASTI N G S  
Materials and BIue Prtvts. Write for Catalogua 9. PARSELL & W E E D. 129-131 W. 31st Street, New York 

S H 0 R T HAN  0 �r,J1�:"!��d 1��·�?r.�������rse 
POU" Shorthand College. Box 33, W i I liam sport. Pa. I CE !��C�m�,�', �f��\�rl1�:.':.

i
n'l.l'Hg�w;��'k 

M �'G. CO., 899 Cl i nton Street, Milwaukee. W i s .  

MODELS '" E X P E R I M E N T A L  W O R K .  
Inventions developed. Speelal Macbinery. 

E. V. BAI LLAR D .  Fox B ld g . , Fra n k l i n  S q u a re.  N ew Y o r k .  

UW._BMJ.i"U 
PAT T E R N  A N D M O D E L  M A K E R S . 

SYNCHRONOGRAPH. -A NRW M1<'TH-
od of rapi dly transmitting intelligence br th e  tllter , late 
t ng current . A full  descriptio n  of the lfltp.l'e�l I n  " ap
paratus of Crebore and Squi er. la Il l ustrations. ':::;C IEN
Tn'lC AMERICAN SUP P I ,EI\r F: N T� 1 1 1 4 and ' 1 1 .' .  
Price 10 cents eacb. For sa le b y  Munn & Co. and all 
newsdealers. Send for new cata l ogue. 

? ? ? • • • 

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. 

MUNN & CO., PublLsbera Qf the SCIENTIFIC AMElUCAN, 36 1 8ROADW A Y, NEW YO�K. 
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" me Great Discoyerg of tne · II Centurg , "  �(LGAR.5 
AS CHEAP AS COTTON AND BETTER THAN SILK. -M A D E. AT K E.Y W £ST)-

To Have ana To Holfi 

H THE TRIUMPH OF RAMIE.tt 
I SELL TO THE H I C H EST B I D D E R  

a secret o f  a chemical process for separating the bark and the gnm and 

leaving the Fiber of Ramie free and beautiful without any kind of machinery . 

O N  VV A R R A N T  
The Fiber is not burned. 

All this operation is made in one hour and a half at the most, even supposing the Ramie had 
been cut 10 to 20 years ago. It does not cost more than 2S cents to obtain one pound of Fiber. 

built. best appearing and speediest of Address L. CAST I L L A  P O R T U C A L ,  C U A D A L A J A R A ,  M E X I CO ,  p, 0, B, N o. 330, 
automoblles arf.Zues 
the possesslon of a 
WINTON 

MOTOR 

CA R R I A G E  
I t  i s  easy t o  under· 
stand and operate. 
is e' .·ong-. safe n.od 
durable aud is. also 
the most economi-PRICE $ 1 ,200.  cal automobile now 
on the market. 

THE WINTON lllO TOR CA RRIAGE CO .. 
486 Belden Street, Cleveland, Obio, U. S. A. 

EASTERN' D E POT, 150-152 East 58th Street, New Yor/'" 

"TH IS W ILL CARRY YOU" 
30 Miles 

On One 

Charge . .  
MADE BY 

SCOTT A U TO M O B I L E  CO M P A N Y  

3 9 2 7 - 3 9 3 9  OLIVE STREET. 
ST. LOU IS,  U .  S. A. 

Manufacturers of Rel iable  Storage Batteries. 
Write for P·rices. 

" WHEN THE BELL RINGS " 
You can teli-by tbe sound-whether the 
water in the boiler of your steam wagon is 
bigb or low. if you use the 

QUIMBY ELECTRIC 
WATER A L A RM COLUMN, 

which warns you of }(�loodillg or Burning. 
�o weakening of the Boiler and no unsight
ly wires. No �train on batteries wilen not 
in use. Alflrm c0l1tinues until shut off. � Particulars free. 

TltOY A U TOlllO B I L E  CO., 
��o . F u l ton Street, Troy, N. Y. 

SOLD EVER�HERE 
Wllllams' Shaving Stlck. • • 25c. 
Yankee Shav ing Soap ( Round or Square), ' Oc. 
Luxury Shaving Tablet, • • 25c. 
Swiss Violet Shaving Cream , • • SOc. 
Williams' Shavi n g  Soap ( Barbers'), 6 Round 

Cokes, I lb.,  4Oc. Exquisite also for toilet. 

(Trial Size) Williams' Sbavlng Tablet for 2e. stamp 
" u  . . " Stick " 10e. u 
Tb� only firm In the fUorld 11laking a specialty of SHAVING Soaps 

THB J. B. WILLIAMS CO., Glastonbury, Cto 
LONDON PARIS DRbSDI::N SYDNEY 

SUBMERfiED 
Electrlt Portable Propeller 
Appli ed to any hoat in a moment. Ab!lol utely practi� 
cal. NoiselellS, Odorless and 
88fe. Noth i n g  to get out of 
order or explode. M achinery 
all  being in prope ller  and 
rudder, SAves room i n  boat. 
Easiest to operate. A u x i liary 
power for sail·boat and houseboats. Just the ihing for 
fish i n g  and hunting.  Enables 
you to run noiselessly, sieer 
ii and cast or troll same t i m e .  
Caialogue Free. 

Submerged Electric 
Motor Co., Box 6 
.:Mtnomonit, Wiscons in 

THE LA T EST 

T I C K L I N O  M A C H I N E  
Fun, Instruction and 
Invigoration combined. 

By ex�
;
e:a��g�ej,ts extra. 

R .  I .  T e l e p h o n e  & E l ectr ic  C o . 22 Calender St., Providence, R. I. 

TEXAS O I L 
J. N. Page, of Austin ,Tex . ,  made $665,000 

on $200 Investm ent. Send us $5.00 a n d  
get 1 00 shares i n  M a i d  o f  Orleans O i l  Co. 
$50.00 gets ten times as m u c h .  J .  V . Q ui l lotte 
Ex-Mayo r ,  N ew O rleans, Secretary. O rd e r  
to-day. K A Y E ,  DeWOLF « CO. , Dept. B, 

39 Cortlandt Street, NBW YORK. 

MAKE FORTUNES 
ARTESIA N 

Wells, Oil and Gas Wells dril led 
by Cf'ntract to any depth from50 
to 300J feet. We also manufac
ture and furnish everytbing re
quired to dril1 and complete 
same. Portab le Horse Power 
and Mounted Steam Dri l l ing 
Macbines for 100 to 1200 feet. 
Write us stating exactly wbat 
is required and send for il lus
trated catalogue. Address 

AND SUPPLY CO. 
EW YUCK, U. S. A. 

A. B. SEE ELECTRIC ELEVATOR CO . , { �'A°L��� �: ���ER' } Owners. 

A.B. SEE 

ELEVATORS 
FACTOR I ES '  J 1 1 6 · 1 2 4  Fro nt Street , l BROOKLYN 

• ) 8 2 · 9 6 Pear l Street, f . OFFICES '  { 220 Broadway, NEW YORK. 
• Rea l Estat e  Tru st Bldg . ,  PHILADELPH IA  • 

!���I Paint that Pleases 
� Acetylene flas fleneratl'on :! by its permanent beauty and wonderful durability, lIB 
.,.. U U :;: well as its " presprvmg " properties on wood or metal is 

: PERFECTED. i 
i 

,.. rrbe apparatus embodies en- i . oV J. . . tirely new princi pIes. Safe, 
f_�D .... -.1 automatic, simple to install 

: 
and operate. Next to daylight 

In cost and quality. Any capacity from table 
lamps to town plants. Also high grade " Cli
terion " stereopticons. 

J .  B .  COLT CO.,  

D I X O N ' S  
S I L l CA-O R A P H I T E  

P A I N T  
Lasts four times as long- as other 
paints and always looks well. as it 
never fades. Non·poisonous, no 
bad odor, causes no colic or 
cramps in workmen. Color cards 
free. 

CHARTER ENG I NE  . Dept. S, 21 Barclay St .. New York. CO. 

USEn ::\:iAg,EN E I ��������.��� Jersey City, N. J. 

�O R A N Y  P U R POSE 
F U � I.-Gaso line. Gas, Distillate 

Stat i o n a r i e s .  Portab l e s .  E n g i n e s  and 
P u m p s ,  H o i st e r s  

Send / 0 1'  Catalogue and Testimonials. 
I%:r State Your Puwer Needs 

"'" 
!!ii � -

C H A R T E R  GAS EN G I N E CO. ,  Box 1 4 8 ,  ST f R L l N G .  I LL .  

__ 1 i \i':Z;!" . i *:A.I: I .] � ,. 
[s the highest class Acetylene Gas Burner. All Lava '1'ips; " A new'argand' bumer " $2;50 -b ighe8t 'candle pow-
�fr�'¥t:i'trJ'li: �WG

es
&3�

d
�l.'��t�':,IA�::?Tenn . . U. S. A. 

Eastern and export office, l07 Chambers St .. New York. 

ENGINES, .BOILERS 
AND · MACHINERY � 

When you want good rebuilt macb in-
��t':I�:�:!n N':,

c
'il23!"

lt
M

o
���; 

all ktnds of engines (gas, gasolene 
:�a ���;:;:

r
ln ���:�:l. pum

o
s 

CH ICAGO HOUSE WRECKING CO. ,  West 30th and Iron Sts., Chicago. 

IMtI1C4'!1�il�iJ:�i 
STE R E O PTICONS . n d  V I E W S  for Public Exhibitions, Church Entertainments for Ulustrating sermons. Manr sizes, RlI prices. Chance for men with little capita to make money. 260-page catalolflle free. 

McALLISTE�, lllfg. OPtician, 49 i'j a88an St., New York. 

HOMER F. LIVERMOR E ,  Brass and " Copper 
Sheet. Wire, Rod and Tubing, 

SEAMLESS QRASS AND COPPER TUBES.  
Sizes 1-100 o .  d. t o  8 inch o .  d. 

Bra88 Specialtie8. 
80 PEA"RL" STREET " . BOSTON • " MASS. 

The Thomas A. Edison, Jr. ,  Ink Tablet • wJ,1 I revolutt0ulze the manufacture of ink. because Mr. Edison can produce With. hIS tablet an ink superior in every way to those sold in liquid form; and at one-
, . . ��l��e

t
��k�O!\iic�u:a��

b
J[

t
b�

i
��

o
�';,;��

n
w��: gb

u
e
n
��C�rs ::��k ��������8�.�Ri.�b� I , • corrode the pen and will make excellent copy. Made in six colors. On sale at all leading drug�ists' . . If your druggist does not hal,ldle our tablets. write 11S di rect. . SampJe.bQx of eight t:tblets and a Jro.ld fln i shed fountain peu. which retai ls for $1.00, '. ' .. .... sent, postpaid ;on recei pt of 5Oc. If goods are not as represented, money will be -

_ refunded. High class agents wanted. . ' 
Over 1,(8) testimonials from Banks and large business firms-These are some of th eIR : 

U That your ink is non-eorrosi"e, ought to be a convincing' :u·gument. \Ve have made a careful te!'lt of your tablet, and are prepared to defend it against all comel'8."-UNTON NATION A l. B A N K .  Cleveland. Ohio. 
_�J;��:�;AeL�r:;'Ou:A��5�,o-&��i������h: and we heartily recommend their use to merchants and b:mkers issuing checks, drafts, notes, etc." 

" We are well pleased with your Tablet Safety fnk."-SIi:CURITY B
A
NK, Minnenpolis, Minn. 

THOM AS A. E D ISON , .JR •• CH E M ICAL CO. , 3 1 -33 STONE ST. , NEW YORK, U. S. A. 

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to
bacco. If we

' 
had to pay the imported 

cigar tax our brands would cost double the 
money. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 

TH E �EW BRIS'I'OL 4JOU�'J.·En 

.H.eg-i�ters an accurate account of work done on print-
�t�ef

r
:����afi�

ai
�a��\�:�·. C��:�:� �

a
l�&£C& :��� 

repeats u.utomatica.JIy. Simple, accurafe, dUrable. Spe
cia couuters to order. P- Sendl.0r circular. 

C. J. ROOT, Bristo , Conn .. U. S. A .  

THE FISK TIRE 
YOU WILL ADMIRE 
becnc.sp it not only looks well 
b· .t will stand the wear and 
r:

a
:eW��e: f�

a
�����: ��;

r
an�� 

.. wben you buy the Fisk you 
run no risk." outer covel' can
not loosen, tire cannot east1y 
punct.ure, and the ease of ac
tion is a delight to all riders. 
Smooth or rug�ed roads are all 
alike to them. Fisk Tire8 
are made of the purest rubber, 
by the most ski l led workmen. 
'l'bey are of the single tube 
type, made by the best metb
ods and have an easy action 
and speed that is surprising. 
Itemember, " A LL Pll/ers USE 
F1SK T1RES." '1'hey are ab
solutely guaranteed. Write 
for illustrated catalogue. 
FISK RUBBER CO., Chicopee Falk, lUass. 

PREVENTS MAR INE  D I SASTERS I N  

F <> � S . 
See SCI. AM., March 30, 1001, vr write for Circular. to 

J .  B. COLT CO. ,  Room 1 . 2 1  Barclay St., New Yo rk. 
----------------------- ------

VVAT C H E S ! 
No advertisement can properly portray 

�a�ci!'�s�ll/h��
e
��: iVr������d yr� g� 

BLUE BOOK showing Lad i e s '  Watc h e s  
in al l  metals and exquisite enamels ; 
our 

BO O K  showi n g  M e n ' s  and 8oys' 
Watc h e s  
with up·to·date attractive designs. 

Blue or Red Book sent on appl icatlon. 
T H E  N E W  E N C LA N D  W A T C H  CO" 

3 1  & 39 Malden Lane, 149 State Street, 
New York City. Chicago. 

Spreckels BUilding, San Francisco. 

S � aI � S AU variettes at 10weHL prices. Rest Railroad 
. !1:g\�

n
�s:�0�rt7�,e��

o
i�kcl���!�S S�t��: 

Sewing Machines, Bicyclep, 'l'ouls. etc. Sava 
Money. Lists Free. CA I C A G O  :SCAL" Co., Cblcago. I I I .  

GRAND PR IZE, PAR IS ,  1 900. 
HIGHEST AWARD POSSIBLE 

P.!!!!'!!!!!!!!!" 

The Smith Premier 
Tmswriter 

Is a Headlight 
THAT MAI(S 
(LEAR THE 

PATH TO 
BUSINESS 

• •  UND FDA "AIIAI._UCi'tlt: The jmith premier 
.. _- . .Typewriter Co . ... _ .... 

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

J E 55 0 P '  S ST E E LTHN�[,!�'t F O R  T O O L S ,  S AW S  � TC.  
W"! � E S S O P  & S O N S  L �  9 1  J O H N  S T  N E W  YORK 




