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PLANT AND PROCESS FOR FIREPROOFING WOOD. 

During the past year there were two tragic events, 
resulting fl'OIll sudden and unexpected conflagrations, 
which made a profound impression, not merely on the 
countries concerned, but throughout the world· at 
large. One of these was the swift destruction by fire, 
due to the shells of the American warships, of the 
Spanish cruisers engaged in the battle of Santiago, and 
the other was the awful conflagration by which the 
Windsor Hotel, in this city, was wiped out of existence 
with an attendant loss of nigh upon half a hundred 
lives. Although neither event taught the world any
thing that it did not know before, they both impressed 
deeply the lesson of the perils which are involved in 
the extensive use of wood as a material of construction 
where the risk of fire is aggravated and ever present. 
It has been cOIllmonly supposed that the Spanish ships 
contained a larger amount of woodwork than is usually 
found in warships constructed at the same date as 
themselves. As a matter of fact, however, they car
ried in the shape of decks, bulkheads, and partitions, 
no more woodwork, and indeed, not so much, as is 
usually found in cruisers that were built about the 
year 1890. So far from the conditions being favorable 
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for such a rapid conflagration as took place, they were 
act ually unfavorable. The decks were largely pro
tected on their under side by the deck beams, stringer 
plates and diagonal strappin�, so that not only was 
the amount of under surface exposed to fire greatly reo 
duced, but the large amount of ironwork in close 
contact with the overlying decks would, by conduct
ing the heat rapidly away, tend to retard combustion. 
Yet it is a fact that these vessels had not been many 
u.inutes under fire before our shells had set them 
so fiercely ablaze that before the Spanish batter
ies had ueen disabled. it was necessary to run the 
vessels ashore in the effort to save the lives of the 
crews. 

Naval men had been well aware, previous to the battle 
of Santiago, of the extreme peril invol ved in the presence 
of inflammable wood in the construction of war�hips, 
for at the battle of Yalu the Chinese gunners spent 
more time in putting out fires than in serving their 
batteries. The lesson suggested at Yalu received such 
a powpr of indorsement at Santiago and Manila that 
it is safe to say that every shi p  designed since the date 
9f the Spanish war will be provided with as little wood· 

(Continued on page 198.) 
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THE "OCEANIC," 

The advent of the •. Oceanic" to our port marks a 
new stage in the history of steamship construction, It 
introduces a true llIarine giant, as will be seen fl'om the 
fact that the" Oceanic ,. is ovel' fifty per cent larger than 
any of the huge vessels which have been launched in the 
past decade, and therefore constitutes in respect of 
size a class hv herself. The largest vessel afloat, pre
viously to th� launch of the " Oceanic," was the •. Kaiser 
·Wilhelm der Grosse" of the North German Lloyd 
Company, whose full load displacement is 20, 000 tons. 

The White Star liner, however, has been built to take 
advantage of the new 40·foot channels which are being 
dredged in New York Harbor, and on her full load 
drau"'ht of 35 feet 7 inches she will displace, according 
to the builders' calculations, 31, 590 tons. It was stated 
by the officers of tbe ship that a cargo and passenger
carrying vessel of even larger dimensions, built on the 
lines of the " Cymric, " is now under way at the�elfast 
yards. It is likely tbat the twentieth century will 
witness the construction of Atlantic liners whose llIal'k 
will be set by this great flhip of the year 1899. In view 
of the many contradictory statements as to the horse 
power and speed of the" Oceanic," we have ascertained 
from the officials directly concerned in her constl'uc
tion that on her trial trip she- made 21'25 knots with 
an indicated horse power of 28, 000 and a boiler pressure 
of 192 pounds to the square inch. For those of our 
readers who may not have an opportunity to see the 
.. Oceanic," an excellent scale of measurement is af
forded by the fact that from the top of her 19-foot 
smoke-stacks to the grate bars of the furnaces is 139 
feet, ... ", . 

FINANCIAL PROBLEMS OF CUBA, 

Figures just compiled by the War Department give 
a most encouraging tone to the financial problems of 
Cuba, Already, under the liberal and intelligent man
aO'ement of the United States government, the total in
c�me of the island, for the first six months of this year, 
e-xceeds all expenditures by tbe very handsome balance 
of $1, 480, 021. 92. No doubt, this news will greatly sur
prise very many, who have hardly looked for such a 
result from a purely·army management of affairs; as 
too many are apt to imagine that laxity, extravagance, 
and an absence of business methods are characteristic 
of military methods. As a matter of fact, this idea is 
based on a great misconception of the truth, During 
the period named the total receipts were $6,982, 010. 20, 
and the disbursements $5. 501,988.28. Of the latter SUIll 
$1,712, 014. 20 was expended in sanitation, an outlay 
!'uch as Cuba never dreamt of in Spanish days; $505,-
263.06 in the erection or improvement of barracks and 
army quartel's; $443,563,19 in establishing and main
taining the rural guat'd of the island; $250,674. 12 on 
public works; $293, 881. 27 for charities alld hospitals; 
$242,146. 01 for civil government; $723, 281. 38 in muni
cilJal lIlana(7elllent· $88, 944.03 in aid of quarantine 
affairs. When we �onsider that, notwithstanding tbe 
report for July shows an even greater propot'tionate 
saving, it has been possible thus far this year to ex
pend nearly one· half the total in those thi ngs which 
make for greater physical and moral cleanliness, altru
istic endeavors largely neglected hitherto in Cuba, this 
showing is especially gl'atifying to our national pI'ide, 
It is easy, in view of these facts, to understand why 
Britisb cap ital is pouring into Cuba for investment, 
assured as it is of a stable, honest, and far-seeing rule 
for that sadly abused island. 

...... 
MONEY SPENT BY TRAVELERS, 

Few have any conception of the enormous outgo of 
money earned in this p-ountry and spent by our leisure 
and traveling classes in EUl'Ope each year. It is now 
proposed, according to a chief of one of the 'I.'I'easury 
bureau'S, in 'Vashington, to compile an accurate set of 
statistics upon this subjPct. Several years ago such an 
effort was made, but it was not carried out as thor
ouO'hl', as it should have heen. Even then, however. 
th; �tal rau up to over ,230,000,000 before the work 
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was abandoned, It is promised now that the forth
coming investigation will be very thorough, including 
a s  i t  will dat.a fr01l1 steamships, raill'Oads, cust011l 
houses, consulal' estimates, reports of special foreign 
agents, etc. Such statistics canllot fail to have great 
mterest and value to students of political econolllY and, 
especially, to all interested in the problems of tlie drs
tribution of taxation, 

• • • 

DANGER IN THE APPROACHES TO THE BROOKLYN 

NAVY YARD, 

The disastrous grounding of the "Massachusetts" 
and the" Brooklyn," both of which oceurred during 
the past twelve months, have drawn attention to the 
fact that a visit on the part of any of the deep drau.gllt 
vessels of the navy to the BI'ooklyn navy yard is 
fraught with positive danger, particularly at certain 
stages of the tide, In the case of the" Massachuse-tts," 
the existence of the shoal off Governor's Island was 
well known to the authorities , but the accident to the 
"Brooklvn" was in the n ature of a su rpl'ise. for it was 
supposed that there was alllple depth of water at the 
spot where she was supposed to have touched bottom. 
In the course of a survey marle by the Coast and Geodetic 
Survey boat .. Eagle," it has been found that the ob· 

stl'Uction consisted of a sunken barge that lay about 200 
yards out from the Hami lton Ferry slip in 30 feet of 
water, 

It appears that this is not the s pot on which the 
barge was sunk , the wreck having been carried there 
by the powerful tidal curren ts that s weep through the 
channels in this vicinity: and it is this very liability 
of a sunken and semi-buoyant wreck to be shifted 
that render's it such a menace to the safety of vessels of 
tbe deep draught of our battleships and larger cruisers, 
'I.'he War Department cannot do a greater service to the 
sister arm of the service tban by llIaking a thorough 
survey of the approacheR to the Brooklyn navy yat'd 
and presenti ng a comprehensive scheme for cleari ng 
the chanuels and deepening them to all extent that 
will allow our battleships to leave and enter the yard 
at any state of the tide, Our two latest battleships 
are about to pass through these channels to prepare 
for the-ii' trial tl'ips, and it would be a humiliating 
mortification if they should open theil' careers with 
accidents which are of such a nature that they might 
easily beco/lle disasters, 

.. , It .. 
NEW WAYS OF USING THE BIG CORN CROP, 

The corn cal'nival is the fpature of the great valleys 
of the Central West" when the ft'ost is on the pump
kin and the corn is in the shock," but with a crop of 
some 300 .000,000 bushels to harve-st there are tired souls 
and weal'ied bodies in the corn belt these fine autumn 
days, The promise of wealth and abundance of 
this world's goods brings consolation and joy; it is the 
prolonged labor without the monetary compensation 
that dlsheartens and dispirits, N ever was there a 
more propitious COl'n carnival season than the present, 
and Kansas and tbe corn belt are jUbilant, Ct'Ops al'e 
good, and prices are good, Corn is evet'ywhere and 
everything. One cannot walk the st.reets of a Kansas 
town to-day without encountermg witnesses of the 
State's wealth. 'I.'here are corn neckties in the show
windows, corn-husk parasols and hats in the possession 
of fail' women pedestrians, cornstalk canes jauntily 
swung by prosperous swains, and corn shoes and 
dolls for children everywhere. The malllfold value 
of cOI'n for household and personal adornment has 
been the feature of each succeeding carnival, and 
tbis year's creations have totally eclipsed anything 
heretofore witnessed. 

But while the carnival emphasizes the ornamental 
side, thel'e is an undel'current of seriousness about 
tbis adaptation of corn and its by-products that 
more deeply concerns tbe people than an outsider 
might imagine, Corn was never used in so many 
different ways for commercial and manufactUt'ing 
purposes as in the past year or two. If we cannot 
induce the Europeans to take OUI' corn for house
hold uses, we can manufacture it into different articles 
of commercial value which they must take. This 
seems to be the trend of thought in the corn belt, 
and new inventions and discoveries annually open 
up new consumptive markets for corn and its products, 
Corn is gradually entering into industries that seem 
far removed in eyery sense from this product of the 
fields. The queer corn shoes, corn hats. dolls, and 
neckties which were made and exhibited for celebrat
ing the corn carnival stand in sharp contrast with the 
corn oil, corn cakes. and corn rubber, 

The one hundred and twenty-odd recipes for using 
corn as an article of food, which government experts 
published ten years ago for the benefit of benigbted 
Europeans who did not appreciate this article of food, 
are not so i m portant in increasing the consumptive 
demand as some of the recent discoveries. Corn oil 
for installce, which is extracted from the grain, has an 
extensive demand in various trades where vegetable 
oils are essential. Corn oil can be produced more cheaply 
than most of our vegetable oils because of the relative 
abundance of corn, and in the last year much of the 
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oil bas been used for table purposes, No attempt 
has been made to substitute for good olive oil, but 
judiciously mixed it will pass muster as a low 
grade table oil, It is also a fair lUbricating oil; 
but its largest use is in the trades aud manufactures. 
Paint mixers employ it quite generally, and also 
manufacturers of fiber and sbade cloth, It possesses 
qualities that recommend it particularly to these in
dustries and the demand for it is annually increasing, 

Corn ;ubber is a new article which is substituted 
for pure rubber in certain lines of goods . This cheap 
solbstitute is mixed with equal parts of pure Para rub
ber. 'rhe Col'll part of the substitute is taken from 
the refuse of the glucose factory, About five per 
cent of the corn ill making glucose could not formerly 
be utilized, and this waste seemed absolute. The new 
cor ll rubber is manufactured from this apparent waste, 
and when mixed with pure rubber it produces an 
especially valuable compound, Improvements in this 
rubber substitute are made each year, and it has 
to a certain extent supplanted Para rubbe-r for many 
purposes, This imitation rubber is from 25 to 50 
per cent cheaper than pure rubber, but it has not 
been sufficiently perfected entirely to displace the Para 
article. The oil which ·is found in corn gives a 
pliability to the rubbet· compound that prevents it 
from cracking and breaking as most cheap grades of 
rubber do. Moreover, the oil of corn tends to pre
vent the rubber from oxidizing, a fault commou to 
most India rubber. 

Tbere are five I'efiu eries of corn oil in the United 
States wh ich use between 10, 000, 000 and 20, 000,000 
bushels of corn and corn waste. Besides the output of 
oil the refineries have"made nearly thirty other differ
ent products fl'Om the corn. But in spite of all these 
various products about 5 per cent was practically waste 
until tbe discovery of the rubber substitute was made. 
The spirits distilled from corn constitute another large 
industry, and receutly the employment of tbe spirits 
in the manufacture of new grades of smokelpss powder 
has greatly increased the demand for corn . The Britil,h 
government has been a liberal buyer of the spirits for 
this purpose, and tbe Japanese government has quite 
recently placed an order for several thousand barrels 
for the same purpose. An extensive European war 
would consequently send the price of corn " boom
ing," because of its general need for food and be
cause it would be in demand for the manufacture 
of large quantities of smokeless powder. The dis
tilling companies are n ot only increasing in number, 
but the ontput of the largest is doubling, They 
absorb an enormous quantity of the farmer's corn and 
prevent a surplus that might otherwise reduce prices 
below the point of profit for the growers, 

The comparatively new cattle foods owe their exist
ence to the employment of corn in various manufactur
ing purposes, All of them have received scientific tests 
and the indorsement of experts in cattle feeding, The 
corn oil cake, which is really the re-fuse of factories, 
contains nutriment of a high order, and when properly 
fed, in conjunction with other food_, it is of great value 
to the aninals and money in the pocket of the farmer. 
Gluteu meal, gluten feed, and chop feed are otber cat
tle foods that owe- their origin to the different factories 
employed in converting corn into products of commer
cial and scientific use, 

The manufacture of glucose has opened up a whole 
field ot new industries, and the glucose made from Col'll 
enters quite extensively into the refiuing of syrnps, 
jellies, and fruit preserves, It is also used by leather 
tanners and brewers, The sugar and starch made from 
corn fOl'm other branches of important industries, 
Different grades of grape sugar are made from the corn, 
and they are used by ale brewers and tanners, while 
the better grades are employed by apothecat'ies and 
confectionel's. Pearl and powdered starch come fl'om 
the corn, and also dextrin and flourin . The former 
is employed in the manufacture of mucilage and glue, 
and the latter is mixed with flour. The new uses to 
which these by-product .. of COl'll are put mUltiply rap
idly, and every uew employment of any of them makes 
a greater demand upon the corn crop. It is all along 
this line that improvements are being made which en
courage the corn farmers and improve the future for 
them. If it were not for these several dozen different 
articles which are made from corn, the farmers of the corn 
belt would long since have been ruined, A crop of 300, -
000, 000 bushels would simply swamp them , and make 
corn 80 cheap that it would not pay to harvest it, But. 
with this enormous crop in view, the farmers are happy 
and jubilant, because there is sufficient demand for the 
product to keep the prices up, 

"'!I' '.' • 
WIRELESS TELEGRAPHY TO REPORT THE YACHT 

RACES, 

The New York Herald has made arrangements for 
the exclusive use of the Marconi system of wireless 
telegraphy for rl'porting America's cup races oft' Sandv 
Hook. Signor Marconi  and four assistants have sailed 
from Liverpool with all the necessary instruments for 
use in reporting the races, and the work will be done 
under the perllonal supervision of Marconi and his 
assistants, who have been engaged in experiments OQ 
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the transmission of wireless dispatches across the Brit
ish Channel during the last six months. 

The instruments will be placed on the" Grande Duch
esse," of the Plant line, upon the upper deck of which 
a tall pole, extending 60 feet in the air above the water 
hne, wili be placed, and a running account of the races 
will be telegraphed by Marconi and his assistants. On 
board the cable ship anchored near Scotland light a 
similar pole will be erected, and here two expert ope
rators will be stationed to receive the message after it 
has been transmitted from the .. GI'ande Duchesse." 
�'rom the cable ship the wessage will be transmitted 
by means of submarine and land wires. The steamer 
.. Ponce" will also be equipped with wireless telegraphy 
apparatus, the system of Mr. W. J. Clarke being used. 

Rear-Admiral Br ldford, Chief of the Bureau of 
Equipment of the Navy Department, has been in
formed that Signor Marconi will go to Washington to 
discuss with him the pmposed experiments with wire
less telegraphy. Admiral Bradford will recommend 
that one of the vessels of the navy be set aside for 
experimental work. It is proposed to place the receiver 
on shore, and the warship will communicate with it 
frolll varying distances. By this Illeans it is believed 
the system will be developed and the value of it will be 
definitely determined. 

e.e • .., 
SOliE CALENDARIAL FACTS ABOUT THE 

TWENTIETH CENTURY. 

When will the twentieth century begin? Why there 
should be different answers to this question is a little 
puzzling to know. A few fundamental facts disposed 
of, ought easily to settle the controversy. Of course, 
the fir!:lt century began with the year 1, and closed 
with the year 100. The second century, then, began 
with the year 101, and closed with the year 200. Now, 
following this method to the present time, there can 
be but one answer to the above question. The nine
teenth century closes with the year 1900, and the year 
1900 closes December 31. Immediately after midnight, 
therefore, of De;:ember 31, 1900, is when the twentieth 
century begins. In other words, it begins with the 
first second of the first hour of the first day of January, 
1901. 

Just at the very nick of time when the twentieth 
century begins at the international date line, the nine
teenth will still be enveloping, as it were, the entire 
globe; but twelve· hours afterward, it will be the 
twentieth century on half the earth and the nineteenth 
on the other half; twelve hours later the nineteenth will 
have entirely passed, and the twentieth will have made 
its first circuit round this ball on which we Jive. 'l'hus it 
takes a century a full day's time to get eomplete pos' 
session of affairs, and from the time of its very begin
ning to the point where its last trace disappears occu
pies just 100 years and 1 day. This is evident from the 
fact that after a new century has begun on the earth, 
it still takes the precedinl!' century full twenty-four 
hours to give way entirely to the new. 

The twentieth century will open on Tuesday and 
close on Sunday. It will have the greatest number of 
leap years possible for a century--twenty-four. The 
year 1904 will be the first one, then every fourth year 
after that to and including the year 2000. February 
will three times have five Sundays; in 1920. 1948 and 
1976. In 1901, Decoration Day, Fourth of July and 
'rhanksgiving Day will occur the same day in the 
week. Then, after that, the same thing will happen 
at the following intervals: 6, 11, 11, 6, 11, 11, and so on, 
years; or in 1907, 1918, 1929, 1935, and so on. In the 
years 1912, 1940, 1969 and 1996, there are four holidays 
that will fall on the same day in the week: the three 
already mentioned and Washington's Birthday Anni· 
versary, as also the 29th of February. Thanksgiving 
Day and Christmas will occur on the same day in the 
week in 1906, and then at successive intervals of 11, 6, 
11, 11, 6, 11 years, and so on; also in 1928, 1956 and 1984. 
March 4 will fall on Sunday in the inaugural years 1917, 
1945, and 1973. 

The same yearly calendar that was used in 1895 can 
be used again in 1901, after which, at successive inter
vals of 6, 11, 11 years throughout the century; that 
for 1890 again in 1902 and at intervals of 11, 6, 11 years ; 
1891, again in 1903 and at intervals of 11, 11, 6 years; 
1892, in 1904 and at intel'vals of 28 years; 1899, in 1905 
and at intervals of 6, 11, 11 years; 1894, in 1906 and at 
intervals of 11, 6, 11 years; 1896, in 1908 and every 
28th year thereafter; 1897, in 1909, aud at intervals of 
6, 11, 11 years; 1898, in 1910. and at intervals of 11, 6, 11 
years; 1872, in 1912 and every 28th year thereafter; 
1876, in 1916; 1880, in 1920 ; 1884, in 1924; 1888, in 1928 ; 
in the last four cases, also at intervals of 28 years. 

The fol1owing are, in order, beginning with 1901, the 
dates or Easter for the first 25 years of the century; 
April 7, March 30, April 12, 3, 23, 15, March 31, April 19, 
11, March 27, April 16, 7, March 23, April 12, 4, 23, 8, 
March 31, April 20, 4, March 27, April 16, 1, 20, 12. 

The earliest possible date on which Easter can occur 
is March 22. The last time it occurred on this date was 
in 1818, but it will not occllr again till after the twentieth 
century. The latest Easter can occur is April 25, and it 
will thus occur but once in the coming century; m 
1943. Whenever Easter occurs on March 27, or April 3, 

10, 17,01' 24, Christmas also occurs on Sunday. Though 
one of the objects aimed at by the church authorities 
who fixed upon the method of determining the date of 
East'}r was to prevent its occurrence on the same day 
as the Jewish Passover, nevel·theless the two events will 
occur together four times in the twentieth centurY,April 
12, 1903, Aprill, 1923, April 17, 1927, and April 19, 1981. 

'rhe twentieth century will contain 36,525 days, which 
lacks but one day of being exactly 5,218 weeks. The 
middle day of the century will be January 1,1951. 
The day of the week that will not occur as often as 
each of the others is Monday. Fifteen out of the hun
dred years will begin on Wednesday and the same 
number on Friday. Fourteen will begin on each of 
the other days in the week. 

'rhe follOWing is a special rule for finding the day in 
the week corresponding to any date of the twentieth 
century: Add together the number of the year of the 
century, one-fourth of one less than this number, neg
lecting fractions, and the number of the day in the 
year; increase this sum by 1, and then divide by 7. The 
remainder will indicate the number of the day in the 
week, Sunday being regarded as 1 and Saturday as O. 
Thus in the case of July 4. 1980, we have as the num
bel' of the year of the century, 80; as one-fourth of one 
less than this number, 19: and as the number of the 
day in the year, 186, the year belDg a leap year. Hence, 
80 + 19 + 186 + 1 = 286, which divided by 7 gives 6 as 
a remainder. The day in the week is, therefore, Fri
day. 

Several announcements are made of changes to be 
inagurated with the opening of the new century. The 
first of importance is that Russia will adopt the Gre
gorian calendar. This will be done by omitting thir
teen days, the amount of error that will have accumu
lated after the close of February, 1900. The Russians 
will then write January I, 1901, inl!tead of December 

Decem ber 19, 1900 
19, 1900, or rather instead of ------ the dual 

January t. 1901 
system now in vogue in that country and in Greece. 
The other important announcement is that it is not 
at all unlikely that the astronomical day. which now 
begins at noon of the civil day, will begin with the 
civil day, at midnight. The present method of having 
the astl'onomical day to begin twelve hours after the 
beginning of the civil day is apt to be confusing. On 
the other hand, to have the former begin at midnight, 
just when astronomers are often busiest, will be to 
them somewhat. inconvenient. 

As to eclipses in the coming century, there will be 
about 380 of them, the number of solar being to the 
number of lunar in about the ratio of 4 to 3. What is 
of very rare occurrence in a calendar year will happen 
in 1935, the first time since 1823. viz., seven ecli pses, 
the largest possible number that can happen in a year. 
There are eight total solar eclipses predicted to occur, 
visible in the United States, in 1918, 1923, 1925, 1945, 1954, 
1979, 1984, 1994. There will also oceur twelve transits 
of Mercurylon the following dates: November 12, 1907; 
November 6, 1914; May 7, 1�24: November 8, 1927; May 
10, 1937; November 12, 1940; November 13, 1953; No
vember 6, 1960: May 9,1970; November 9, 1973; No
vember 12. 1986 ; November 14, 1999. The first, second, 
ninth and tenth will be wholly visible in the United 
States; the seventh and eighth only partially so. A 
transit of Venus, however, which is of much more con
sequence, will not occur within the next century. The 
earliest date predicted is June 8. 2004. 

While it is claimed at least a thousand comets come 
within visible range of the earth within a century, there 
is reasonable certainty of the recurrence of but one ex
traordinarily conspicuous comet in the next century. 
That one is known as Halley's. It was last seen in 
1835. It will be due again in 1910 or 1911; the exact 
time is not known, owing to slight modifications in its 
orbit due to planetary influence. It will probably re
cur again sometime near 1985. Of course, it is not im
possible for some hitherto unobserved comet to appear 
in all its blazing glory at any time. No astronomer 
knows. Of famous meteoric showers there will proba
bly be the three recurrences of the Leonids, in 1932, 
1965, and 1998, as in the present century, one being yet 
due, November 13 of this year. 

BENJAMIN F. YANNEY. 
. . , . 

NEWS OF LIEUT. PEARY. 

The Peary-Harms worth steamer " Windward" has 
arrived at Brigus, Newfoundland, from Etah, North 
Greenland, and she will be followed by the " Diana ., 
of the Arctic Club, in about a week. The two steamers 
met at Etah August 12, and worked in company under 
the direction of Lieut. Peary in collecting supplies for 
the winter and the equipment for next spring's cam
paign. Lieut. Peary and the sled parties were in the 
field almost continually from October, 1898, until Au
gust 6 of this year, and have effected an extraordinary 
amount of important work, adding much to the geo
graphical knowledge of the coast line and to the in
terior of Ellesmere Land. The sledging journeys ag
gregated more than 1, 500 miles. Lieut. Peary made a 
careful reconnoissance of the coast line southwest of 
Allman Bay, and carefully defined the lands between 
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that point and Cape Sabine. The " Windward" was 
icebound in Alhllan Bay on the west side of Kane 
Basin frolll August, 1898, to August 2, 1899. Lieut. 
Peal'y made several very successful hunting trips and 
in December he sledged 250 miles north to Fort Con
ger, the headquarters of the Greely expedition. He 
had the misfortune to have both his feet frostbitten, 
which caused six weeks' delay and confinement until 
he could make the return trip. 

He was hauled all the way back to the" Windward" 
where several toes were amputated. This was followed 
by complete recovery, and he now walks as well as 
ever. Peary was the first to visit Fort Conger since 
Greely left it in 1883. He brought away and is send
ing home the original Greely records. the sextant of 
the Nares-Markham expedition of 1876-78, and many 
private letters and papers of members of the Greely 
party. The records can only be regarded as relics, as 
Gen. Greely had brought three copies of them to the 
United States. Lieut. Peary also conducted a recon
noissance beyond Fort Conger to Cape Beechey. Sub
sequently he made a second trip to Fort Conger, and 
four parties in all reached that point from the •. Wind
ward." 

The winter is now settling down over his car.Qp at 
Etah on the Greenland coast east of Smith Sound. It 
is a good place for a camp and is near the one where 
Dr. Hayes wintered in 1886. Peary has built a com
fortable living and working room for himself and 
his companions, and during the winter he will collect 
Ulore dogs for next season's campaign and prepare to 
resume his sledge work up the channels from Smith 
Sound as soon as the sun returns. The winter will be 
spent in rest and in working up the results of last year. 
The" Fram " wintered near Cocked Hat Island 10 miles 
west of Cape Sabine. She was released from the ice 
August I, and reached Etah August 12, and left the 
same day for Cape Sabine. It is reported she will go to 
Jones Sound for the winter, unless she succeeds in get
ting beyond Kennedy Channel and landing Captain 
Sverdrup for a sledge trip across or around the north
ern end of Greenland, to be picked up on the east coast 
by the ship" Windward." 

. ' . .  
OBSERVATIONS OF POLARIS. 

Prof. W. W. Campbell, on September 12, made the 
following statement in regard to his recent observa
tions, by means of which he discovered that Polaris, 
familiarly known as the North Star, embraces three 
distinct bodies: 

"The observations of Polaris," says The New York 
'rimes, "were made with the Mills spectroscope at
ta<lhed to the 36-inch telescope. From the well-known 
principle of the shifting of the line in the spectrum of 
a star, we can determine whether the star is approach
ing or receding from the observer and how rapidly. 
For most stars the velocity is constant. For some stars 
the velocity is variable, due to the attractions of com
panion stars. 

.. The recent observations of Polaris, at Lick Observ
atory, show that its velocity is variable. It is approach
ing the solar system now with a velocity of 8 kilome
ters per second. This will increase in two days to 14 
kilometers, and in the next two days will decrease 
again to 8 kilometers. This cycle of change is repeated 
every four days. The bright Polaris, therefore, re
volves about the center of gravity of itself and its in
visible companion once in four days. The orbit is 
nearly circular and is comparable in size with the 
moon's orbit around the earth. 

"This center of gravity, and therefore the binary 
system, is approaching the solar system at present with 
a velocity of l1�i kilometers per second. A few meas
ures of the velocity of Polaris made here in 1896 gave 
its approach at the rate of 20 kilometers per second. 
Part of this change since 1896 could be due to a change 
in position of the orbit of the binary system, but most 
of it must have been produced by the attraction of a 
third body on the two bodies comprising the four-day 
system. The period of revolution of the binary system 
around the center of gravity of itself and the third 
body is not known, but is probably many years. 

" Both companions of Polaris are invisible, but their 
presence is proved by disturbances which their attrac
tions produce in the motion of the bright Polaris." 

.. tfill. 
GOVERNMENT AID IN FORESTRY_ 

The Division of Forestry, of the United States De
partment of Agriculture, has issued a circular stating 
that the division is prepared, as far as a limited appro
priation will permit, to render practical and personal 
assistance to farmers and others by co-operating with 
them to establish forest plantations, wood lots, shelter 
belts, and wind breaks. An expe�t tree planter will 
have charge of the work, and he will be assisted by col
laborators from the different States who are familiar 
with local conditions. It is proposed that visits be. 
made by the superintendent or one of his assistants to 
the lands of the farmers desiring aid in forestry, and 
that working plans be given, including help in the se
lection of trees, information about planting, and in
struction in handling forest trees after they are 
planted. 
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A SAN FRANCISCO FIRE rIGHTER. 
BY HERBERT l. BENNETT. 

The San Francisco Fire Department has in its ser
vice a machine bearing somewhat the appearance of a 
small cannon mounted on two wheels. Instead of pour
ing out shot and shell like the latter. the machine in  
questiou, however, does pour a great volume of water 
on a fire with telling effect. This piece of apparatus is 
known as the Monitor Battery. and was invented by 
Mr. H. H. Gorter, constructor for the San Francisco 
Fire Department. It is designed to take the place of 
a water tower in small confines where the latter can
not be taken and can be used in a basement blaze and 
up to a fourth story inclusive. Several lines of hose 
are connected, thus concentrating a great force of 
water that is easily handled by one man. 

The nozzle is provided with tips so that either a 2. 
2�. 2%. 2�4 or a 3·inch stream can be thrown. When 
not in action, the table upon which rests the huge noz
zle is suspended so as to throw the 
weight on the wheels and relieve 
the horse of the strain. When re
quired for action. the table is re
leased by a lever which throws it 
forward to a level,  at the same time 
moving the center of gravity for
ward. The weight is thus thrown 
between the toes at the end of the 
shaft and the axle, giving the ma· 
chine stability to withstand a back 
pressure of fifteen hundred pounds 
to the square inch. The toes refer·  
red to are spikes under the end of 
the shaft for the purpose of obtain· 
ing a purchase in the ground to 
prevent moving. 

The vertical movement of the 
nozzle is on an improved ball and 
socket join t, allowing a free flow 
of water at all Y angle. A roller 
bearing is provided lor t raveling 
the nozzle through a horizontal arc 
which reduces the friction caused 
by back pressure to a minimum. 
On the rear end are six short flexi
ble connections or pieces of hose for 
connecting the battery with the 
various lines of hose lead ing ft'om 
the engines. When not in action 
the connections are suspended be· 
neath the rear end of the appa:·atus. 
They are automaticallv released by 
the tilting of the table when reo 
q u i re!l for service. The ti lting of 
the table also re leases a strut 0 1'  
brace which assists in relieving the 
strai n on the shaft and frame due to 
back pressure from the nozzle. 

The total weight of the battery 
complete is 1 ,650 pounds. and owing 
to its constructioll and free water
way, a solid strealll is thrown rang · 
ing from 200 to 300 feet, according 
to the pressure. The nozzle with , 
its tremendous pressure can. as be· 
fore stated, be easily handled by 
one man, who guides it with a small 
lever. At the Bald win Hotel fire. 
two batteries kept the blaze under 
control on the Market Street side. 
showing their value in cases of 
large conflagrations. They are 
splendid for handling hig lumber 
fires also. From a point of ecollo
my, the machine deserves mention 
too, because it requires but one 
man and one horse, whereas a water 
tower takes three men and three 
horses to operate it. The inventor 
intends to make them automobiles 
in the neal' future. 

I ' ieu tifit �tUeti'Ju. 
generally less than 10 per cent of the total clearings. 0 1' 

exchanges of checks. For example : One day recently, 
when the New York banks had the largest clearings 
ever recorded-more than $352,000,ooO-all that im
mellse sum was paid and received by the use of only 
$15,000,000 of actual money. Ordinarily, this money 
would have been in the form of greenbacks, but for 
some months bills have been very scarce, and clearing
house balances have uniformly been paid in gold, as 
are foreign balances. 

When the balance of trade demands actual ship
ments, New York bankers or foreign exchange houses 
call in the services of Mr. Barkley, a rotund truckman 
well known to everybody in Wall Street. He has a 
monopoly of the trucking of gold there; all the bank
ers know and trust him, as they did his father for more 
than forty years. Barkley has a slate hanging in a 
doorway near the Stock Exchange, and his trucks 
stand near by when not busy. The bankers send a 
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some agile thief get away with one of the little kegs. 
But the little kegs are their own protection ; the $60,000 
they contain makes troublesome lifting for two men. 
and only a Sandow of a thief would have any chance 
to get away in safety. 

When Barkley 01' his Eu ropean confreres bring a 
consignment aboard, it is carefully stored in the ship's 
vault, and the purser takes 801e charge of the keys. 
The first officer of the vessel sees that the vault is cov
ered fathoms deep with the solidest kind of freight. If 
any robberies have occurred, they have never been 
recorded. 

• • • • •  
The Ebo n y  o f  t b e  A nc ients. 

Ebony was known and highly esteemed by the an: 
cients as an article of luxury, and was used by them 
for a variety of purpose�. says The Jeweler's Weekly. 
in India. it is said that it was employed by kings for 
scepters and also for images. On account of its sup-

posed antagonism to poisons, it was 
used largely for drinking cups. Its 
use h as extended continuously down 
to the present time, and in Eng
land, as well as on the Continent, 
it has al ways been held in high 
esteem by the wealthy for toilet 
articles and boxes. In France par
ticularly.  the manufacture of ebony 
goods has att.ai n ed a high degree of 
perfection. Within a few years its 
use in the United States has in
creased remar.kably, in a large 
measu re, no doubt, on account of 
its combination with silver. which 
is believed to h ave originated in 
this country. 'I'h e  striking contrast 
of the dead black of the wood and 
the brilliant white of the silver has 
fl'Ol I I  t h e  outset commended it to 
the American pUblic. This com
bination, it is said . has now been 
introduced into England and other 
European countries. The sih'er 
mounting of the ebony gives scope 
for the taste and originality of the 
silversmith. The st.y le of decoration 
most freq nently used on the larger 
pieces cOll sbts of a border of scrolls. 
of flowers, or of a combination of 
scrolls and floral designs. The 
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variety and degree of elaboration of 
the borders shown are almost end
less. Sometimes the border extends 
onl�' half way around the edge of 
the article. A silver shielr1. on 
which the initials of the owner 
llIay be engraved. is generally placed 
in the center of the piece. This 
sh ield is occasionally replaced by a. 
monogram. more or Jess elaborate, 
w h ich may be the o n l y  mou ntings 
used. Large initial s  are also used 
instead of a monogram . Another 
sty le  of decoration consists of a 
beaded edge of silver. While the 
bord er is occasional ly used on 
smal ler pieces. the decoration for 
these is generally confined to a 
shield or monogram. The shield 
may be combined with floral de
signs or scrolls. The name ebony 
is gi\'en to the wood of several 
varieties of trees. A l l  k i nds of 
ebony are distinguished for their 
great density and dark color. The 
wood in all varieties is heavier than 
water ; the heaviest varieties are 
the darkest. The other grades re
quire a considerable alllou ut of 
staining to make them black. Ebony 
is of a uniform color throughout, 
and will not show any deterioration 
even f r o  III long-continued use. M'ovlng M'lllions of G o l d .  

Bigger heaps of gold than ever 
were buried by Capt. Kidd. or carried by rakish craft 
in the palmy days of the Spanish Main, are week in  
and week out  hauled around New York city. to  and 
from banks and steamship wharves, in a commonplace 
truck. 

The business of moving the gold used in the settle
ment of commercial balances is always active in New 
York. for the credits and debits between the local 
banks, and, in a wider sense, between the United 
St.ates and foreign countries, are daily shifting and 
must constantly be met, sayl! The Satu·rday Evening 
Post. Of course a growing share of  the exchanges 
between banks is made by the ·check system and the 
clea.ring house, so that after the associated banks, by 
their representatives, have met t.ogether in the morn
ing of each business day and exchanged the checks on 
each other taken in the previous day's transactions, 
only the diffprences have to be paid in actual money. 

'rhus it happens that the actual exchange of cash is 

cl"rk or messenger for Barkley when they want any 
carting done. Th,.  last time I passed that door the 
slate said, " Cali at Z .  P. Morgan & Company's and see 
Mr. King. " Anot.hel· day J (;  may contain one or half a 
dozen orders f rom the big houses, and thither Barkley 
or one or two of his llJen go to do their bidding. 

Gold in transit is packed into small rouleau x. wrap
ped carefully in litt.le canvas bags. The small bags 
are incased in bigger and heavier ones. The whole 
t.hing is then put into a small keg and the interstices 
are filled with sawdust. This is to prevent abrasion, 
for gold that is much worn by rolling around loses 
considerably in value. 

SOllJe gold stays in its wrappings for months and 
years together. It may in that time have traveled a 
dozen or twenty times across the ocean, or it may have 
lain untouched in bank vault or clearing�house. Whim 
moved about on the truck�, it might be supposed that 
a big guard of men would be necessary to watch lest 

There are three varieties of ebony 
well known in commerce. The ebony from the Gaboon 
coast of Africa is the darkest. The Madagascar ebony 
is the densest. The Macassar ebony fumishes the 
largest pieces. Almost all ebony is sent in the form 
of logs to London, and from there shipped to the 
various conntries in which it is used for manu facturing 
purposes. It is sold by weight. Imitations of ebony 
can always be distinguished by their lighter weight, 
and the cheapel' imitations can be detected by merely 
scratching the surface. 

.. I • • • 

W y o rn l n/l: Fossil Discoveries. 

'I'he party of scientists who have been investigating 
the Wyoming fossil beds are having remarkable suc
cess, and a large number of boxes containing fossil 
remains have been sent to t.he State University. and 
the work of restoration will soon be begun under the 
direction of Prof. Wilbur C. Knight. 

© 1899 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 23, 1 899. 
THE GRANT ROLLER·BEARING. 

In the accompanying illustration we present a novel 
roller-bearing made by the Grant Axle and Wheel 
Company, of Springfield, Ohio, which has been used 
with noteworthy success upon wag-ons, carriages, auto
mobiles, and vehicles in general. 

The tapered rollers of the bearing turn between a 
cone held upon the axle spindle and an extel'ior coned 
ring, The inner cones are not keyed to the spindle, 
but are loose ; so that they turn independently of the 
rollers. Should the rollers bind, the 'wheels would not 
be locked; for the cones could still rotate on the spin
dle. The method of assembling the various pal'ts of 
the bearing is so apparent from the illustration that 
no extended description is necessary. Perhaps the 
most striking feature of the construction is the simple 
method provided for taking up the wear. 

The adj usting nut is held on the outer end of the 
axle spindle by a pin or cottpr passing through the 
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nut and through the reduced end of the axle. The 
nut is made in two concentric members having threaded 
connection, ·whereby the outer portion or shell of the 
nut may be adjusted inwardly to take up the weal' of 
the cones. Once set, the nut cannot be jarred or 
loosened from its position. It is evident that the 
spindle may be removed from the bub or wheel with
out in any way disturbing the adjustment of the parts. 

• • • •  • 
AN IMPROVED VEHICLE-TIRE. 

An ingenious form of tire is being placed upon the 
market by the Consolidated Rubber Tire Company, 
of 40 Wall Street, New York city. which is particularly 
adapted to the requirements of wagon, buggy and 
carriage wheels. 

To the woodell wheel u pon which the tire is to be 
secured a metallic rillJ is fastened having angularly 
projecting flanges forming a groove with tapered sides, 
within which the inner portion of the tire is held. 
The outer portion of the tire is formed at an angle t o  
the i nner portion, the angle o r  corner between the 
portions being placed within the outer periphery of 
the flanges. Openings extend through the eutire un
exposed portions of the tire, and through these open
ings independent retaining wires pass, the ends of 
which are united after the rubber has been endwise 
compressed. The bottom portion of the tire is rein
forced with a canvas strip. 

By having the sides of the unexposed portion of the 
tire inclined and formed at an angle to each other, the 
compression of the tire in use is such that all portions 
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of the rubber are retained within the groove and no 
portion is forced over the side of the flange. Thus the 
cutting of the tire at the corner or angle is prevented, 
and likewise its breaking inwardly to the openings 
through which the retaining wires are passed. The 
reinforcement of the bottom with canvas has a tendency 
to prevent  the breaking of the rubber below that. por
t�on of the tire between the retaining wires and the 
rlln. By reason of th is  construction, it is clai llled that 
the tire is capable of standing more use and of remain
ing in posit ion longer than most si mi lar contrivances. 

• I e  • 
PLA NS are being made for the construction of a tun

nel under the Hooghly River at Calcutta. The river 
at this poi�t is about 36 feet deep, and according to 
one of the plans the tunnel will pass 12 feet beneath 
the bed of the river. The length of the tunnel proper 
will be 6,875 feet. 

Jeientif ie �metieau. 
N e w  Coast aud GeodeUc S u rvey Vessel . 

The new steamer of the United States Coast and 
Geodetic Survey, the "Pathfinder," after receiving 
her scientific outfit at Washington, recently stal'ted on 
a voyage to San Francisco via Cape Horn, her destina
tion being Alaska and subsequently the Hawaiian 
Islands, says The National Geographic Magazine, An 
examination made by Superintendent Pritchett last 
year developed the necessity of continuing the geode
tic and .hydrographic surveys of those islands by the 
United States government, The land operations, 
however, have been successfully organized and carried 
on for the last 25 years by the Hawaiian Government 
Survey. The steamer carries the necessary instru
ments for observations of terrestrial magnetism, den
sities of sea water, current velocities, and sea bottoms, 
as well as for the regular hydrographic and topo
graphic survey of the coast. A record will also be 
kept of the phenomena observed whIle en route along 

the coast of South America. During 
t.he sU llImpr seasons the .. Pathfind
er" will I'einforce the ships and par
ties of the Survey operating in Alas
kall waters, retreating during the 
wintEr months to the mi lder Hawaiian 
shores. The " Pathfinder " is under 
the command of Frank Walley Per
kins, of the Survey staff, with J. C. 
Dow, a well -known Transatlantic 
master, as executive officer. She is the 
largest of the Survey's vessels, and is 
peculiarly well fit.ted for the long dis· 
tance work of the eharacter she un
dertakes. her coal endurance being 
about 6,000 miles. She carries a com-

plement of about 75 officers and men. I ncluding the 
"Pathfinder," the Survey ·will now have four steam 
vessels on the Pacific station and three along the 
Atlantic and Gulf coasts, besides a number of schoon
ers and smaller craft at various points. 

• I . . ..  
W ireless Telegraph y Du ring the Naval 

Maneuvers. 

We have already referred briefly to t.he trials of Mr . 
Marconi's wireless telegraph apparatus at the naval 
maneuvers, says The Electrician, and we have now re
ceived a letter from Mr. Marconi himself giving us 
some interesting additional information and directing 
our attention to the significance of the experiments 
from a theoretical point of view. The maxim ulll dis
tance to which service messages were sent was 60 sea 
miles, and this was obtained with apparatus similar to 
that which has been in use for some time past at Sout.h 
Foreland, the vertical wires 'being 150 feet and 128 feet 
long. Mr. Marconi points out that it would �eometri
cally be necessary to have poles 700 feet high at each 
end in order that a line between their summits should 
clear the curved surface of the earth. The greatest 
height employed above the level of the sea, however, 
did not exceed 170 feet, so that the Hertz waves, if it 
was really Hertz waves that passed, had either to go 
over a dome of water 530 feet higher than the top of 
the mast or to pass through it. This thickness of 
water, MI'. Marconi considers, would probably be much 
more opaque than Dover cliff. Non-official messages 
were obtained up to 74 sea wiles in one stretch, which 

Mr. Marconi considers to be an un
doubted record for electric waves. 

The following detailed particulars of 
the trials are given in an article by 
Commander E. P. Statham, R. N. ,  in The 
Navy and Army Illustrated : When the 
reserve fleet first assembled at Torbay, 
the " .Juno" was sent out day by day to 
communicate at various distances with 
the flagship, and the range was speedi
ly increased to over 30 miles, uliiIlJately 
reaching something like 50 miles. At 
Milford H aven the " Europa" was fitted 
out, the first step being the securing to 
the main topmast head of a hastily pre
pared spar, carrying a small gaff or sprit, 
to which was attacbed the receiver, the 
wire from it being brought down to the 
starboard side of the quarter deck through 

an insulator and into a roomy deckhouse on the 
lower after bridge which contained the varioUl; instru
ments. 

When hostilities commenced, the " Europa ,. was the 
leading ship of a squadron of seven cruisers dispatched 
to look for the eonvoy at tbe rendezvous. The " Juno" 
was detached to act as a link when necessal'y and to 
scout for the enemy, and the flagship, of course, re
mained with the slower battle squadron. The " Eu
ropa" was in direct communication with the flagship 
long after leaving Milford Haven, the gap between 
reaching 30 or 40 miles before she lost touch, steaming 
ahead at a fast speed. 

Reaching the convoy at four o'clock one afternoon, 
and leaving it and the other cruisers in charge of the 
senior captain, the " Europa" hastened back toward 
another rendezvous, where the admiral had intended 
remaining until he should hear whether the enemy had 
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found and captured the convoy. Hut scarcely had she 
got well ahead of the slow ships when the " Juno" 
called her up and aUlJounced the admiral coming on 
to meet the convoy. The " Juno" was at · this time 
fully 60 miles d i titant frolll the " Europa." 

.. Now illlagine, " says Commander Statham, " a chain 
of vessels 60 miles apart ; ouly five would be necessary 
to communicate some vital piece of intf'lligence from a 
distance of 300 miles, receive in return their instruc
tions, and act iUllllediately, all in the course of half  an 
hour or less. This is possible already. Doubtless a vast 
deal more will be done in a year or two or less ; and 
mean while the authorities should be making all neces
sary anangements for the universal application of 
wireless telegraphy in the navy. The outfit is not ex
pensive ; £120 would probably fit up /tny ship, and it is 
sure to become cheaper in time. " 

.. . . . .. 
A RECENTLY INVENTED ROTARY ENGINE. 

A small, compact rotary engine which is arranged 
to utilize steam expansively has been ' patented by 
Richard Toennes, of Boon ville, Mo. , and is noteworthy 
chiefly for the construction of the piston and for the 
method employed iu adlll itting and controlling the 
steam. Fig. I is a perspective view of the engine with 
parts broken away to show the cut-off mechanism ; 
Fig. 2 is a partial sectional front elevation ; and Fig. 3 
is a view of the reversing valve. The piston of the 
engine is eccentrically mounted and is provided with 
a spring-pressed piston-head which consists of a shank 
made in parts breaking joints and which is formed at 
its outer end with a pi vot on which an auxiliary head 
is mounted to rock, this auxil iary head being likewise 
made ill sections breaking joints. The engine has two 
main ports, one of which can be used as a supply port 
and the other as an exhaust port: These ports are 
reversed in function when the engine is reversed , 

To change the direction of the piston motion, a re · 

PERSPECTIVE AND DETAIL VIEWS OF ROTARY 

ENGINE. 

versing-valve (Fig. 3) is used having two through ports 
and an exhaust recess or port on one side designed. as 
the valve is shifted by the long lever shown in the en
graving, to connect either main port with the exhaust 
port. The cut.-off mechanism comprises a valve super
posed on the reversing-valve and having a swinging 
arm extending across the engine-shaft. The arm is 
provided with a yoke which is acted upon by an ec
centric on the shaft to cut off the steam and allow it to 
work expansively. The steam can be cut off at J,4, �, 
or % of the piston-stroke. In luhricating the cylin
der, piston, and bearing'S, oil ill fed at only three places. 
With the exception of the shaft, no moving parts are 
to be seen on the outside of the engine-casing. 

• I • • • 
Educational Assistance for Young ReD. 

A very large number of young men are handicapped 
in business and social life by deficient education. For 
these there are excellent opportu ll ities presen ted in the 
evening classes of the Young Men's Christian Associa
tion. Hel'e they may get an education at the same 
time they al'e earning a living. 

At the West Side Branch, 318 West Fifty-seventh 
Street, New York, there are elementary and advanced 
cOlllmercial courses, and language and scientific sub
jects so arranged that a young IlIan can take one or 
more studies at a time and devote to study as many or 
as ft:w evenings as he desires. 

The courses of study begin on October 2 next. Those 
participating have the advantage besides of the Read
ing and Current Topic Clubs, Literary Society, and a 
library of over 42. 000 volumes. which is a decided gain 
for any youug man inclined to better his condition. 

• • • 
A CORRESPO NDENT from New Orleans writes us con

cerning the water hyacinth, about which we recently 
published an article. He states that the country 
around New Orleans bas also been very much troubled 
with the water hyacinth, and attempts to mitigate the 
evil have been made. Experiments have been made 
on the Melpomene Canal with a chemical spray, and 
the result has been highly satisfactory. 
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PLANT AND PROCESS FOR FIREPROOFING WOOD. 

(Conthiued from first page. ) 
work as possible, and what it carries will be rendered 
non-flamlllable by some system of fireproofin�. 

Of the Illany terrible conflagrations on land, we have 
quoted that which occurred last spring at the Windsor 
Hotel, because there is no question that the fearful 
rapidity with which the building was burned down 
was due to thp large amount of wood which entered 
into its construction. It mi�ht also be mentioned that 
the destruction of the upper stories of the Home Life 
bu ildin�, last winter, would scarcely have occurred, or 
at least would not ha\-e been nearly so complete, if the 
floors and general trimmings had consisted of non
flammable instead of untreated wood. It seems 
almost snpprfluous to emphasize the value of using for 
constructive purposes in any structure that is at al l  ex
posed to fire risk materials , that are non-flaul llJable 
and which in the presence of conflagration will add 
nothin� to the fierceness of the heat. 

The accollipanyin� illustratior.ts serve to give a clear 
conception of the methods adopted by a first-class 
fireproofing plant in the treating of wood. They rep
resent the plant of the American Wood Fireproofing 
Company, of Newark, N. J. 

As this is one of the latest to be put up, it may be 
takeu as thoroughly representative of the present state 
of tlw art. 

The plant consists essentially of three large di�est
ers, which are built up of three-quart er inch flanged 
steel, and �uaranteed to a pressu re of 400 pounds to the 
square inch. Two of these are 6 feet 8 inches in iuter
nal diameter and 106 fpet in length, and the third is of 
the same diameter and 32 feet in length. One end is 
permanently closed by a hemispherical head; the other 
end is provided with a massive cast stpel hin�ed cover, 
6 tons in wei�ht, which is h ung on a verti('al hinge and 
may be swung to one side, as shown in our en�ravings, 
durin� the chargin� and emptying of the digester. 
It is provided with 36 heavy radial bolts, which en
ga�e the sa me number of sockets formed on the face of 
a cast steel flan�e on t.he digester. The locking bolts 
are of a rectangular cross-section and are cam-shaped 
at their outer ends, while at the center they abut 
again�t the inner side of a large plate washer. This 
wa8her is carried upon a massive screwbolt, which pro
jects fl'om the center of the cover, and is driven hOllle 
against the cover by means of a massive threaded nut 
and hand- wheel.  as shown in the general illustration 
of the plaut.  As the nut is screwed home, it presses 
the plate washer down upon the inuer ends of the ra
dial bolts, drivin g them into their several sockets and 
causin� them to act wit.h a cam-li ke eflect to press the 
hinged covel' to a snu� bearing upon the face of the 
digester. A track formed of lengths of Z-iron runs the 
full length of the digester. A short piece of movable 
track is provided , by means of which these rails I l lay 
be connected with the system of tracks which extends 
throughout the yard. 

The wood which i� to be treated is loaded upon small 
trucks until it confor l lls approximately to the curve 
and diameter of the cyl i n ders, care being taken to 
observe a �omewhat uniforIll spacing in order to allow 
a free c irculation for t h e  chellJ ical solution with which 
the wood is to be treated. The timber is then secured 
to the tra('ks by iron bands and the trucks are wheeled 
in to the cylinders and clam ped down securely to the 
track.  The end doors are then packed with a rubber 
gasket, swung to, and secure ly clamped. Steam is 
now admitted at a low pressure of about 10 pounds to 
the square inch, and the whole charge is submitted to 
a steam bath, which penetrates the wood, softening 
and loosening the dried juices which have remained in 
its fiber. The length of time during whi('h the charge 
is SUbjected to the steam bath depends both upon the 
variety of the wood and its thickness, and it may be 
anywhere from one to fifty hours. After the steaming 
process is complete, a po werful vacuum pump is ap
plied for a period of from three to fifteen hours, the 
vacuum as recorded hy the gage being from 27� to 28 
inches. The immediate effect of the vacuum is to 
draw out of the cellular structure of the wood all of 
the saps, juices, etc . ,  and leave it in a condition which 
might be descri bed as that of an extremely finely di
vided honeycomb. When the vacuum treatment is 
completl;l, an alkaline solution is allowed to flow into 
the cy linders, great care being taken to prevent the 
entrauce of any 'air. As the solution rises in the cylin
ders it is absorbed by the cavities of the wood until 
the latter is nearly saturated. To assist the absorp
tion, the pre8sure pump is started and the pressure is 
raised to 200 pounds to the square inch, the pumping 
being maintained as long as there are any indications 
that the wood is absorbing the solution. The surplus 
is then pumped back from the cylinders to the stora�e 
tank, the doors are opened, and the wood is run Olit 
again to be stacked in the air for drying, or if so de
sired it is run directly into a drying kiln. In drying, 
the water evaporates and leaves all the inner walls of 
the cells covered with minute crystals of fireproofing 
salts. 

This completes the process, and the treated wood is  
to all appeara.nces the same as before it  went through 
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the operation. It contains all of its original properties 
except that by withdrawing all that remained of the 
juices the wood has been relieved of that portion of it 
that would tend to set up fermentation. H ence, inci
dentally, the treatment is a preservative one, for it 
substitutes an antiseptic in place of matprial which is 
the direct cause of dry rut. The treatment also has 
the advantage that the wood is so thoroughly filled 
that when it comes to be painted very much less oil is 
required than would be necessary in the case of un
treated wood. Moreover, the fireproofed material is 
susceptible of a much higher polish even in the case of 
such soft woods as white pine and poplar. 

Extensive test s of the treated timber have shown 
that the strength of the wood is slightly increased i n  
some varieties, and sli�htJy decreased i n  others, the 
average decrease of strength in all the varieties of tim
ber that have been treated and tested being not over 
5 per cent. Such a heavy impregnation with salts 
necessarily adds to the wei�ht of timber, the increase 
being fr('m 5 to 15 per cent, according to the variety 
that is under treatment. 

One of our illustrations shows a little experiment 
which stron�ly illustrates the non-flam mable quality 
of the wood. Not only is it ill1po�sible to ignite a 
shaving, but a strip of wood may be subjected to the 
heat of a blowpipe without any appearance of a flame, 
and nothin g  more than a temporary glow, which passes 
off· immediately upon the removal of the blowpipe. 
This experiment proves that although the treated 
wood may be charred to a certain depth .  beyond 
which thl;l heat fails to penetrate, it is impossible for it 
to b urst into flame and add to the heat of a conflagra
tion. 

Tile process as carried out at these works and above 
described h as been approved by the recent United 
States Naval Board as bein� equal to any submitted 
to that board for test. The company has recently re
ceived a contract from the government to supply the 
interior wood construction for a building which is now 
being erected at the Brooklyn navy yard for use by 
the Ordnance Department of the United State!> navy 
for the storage of high explosives. T h e  process has 
also been accepted by the C ivi l Engineering Bureau 
for use in the new executive building at the same navy 
yard, and the General E lectric Com pany have now 
under treatlllent lu mber to rebuild where fire recently 
dalllaged one of their buildings. 

• • • •  
Note .. o n  t h e  C o l u m b u  .. Meetln� of t h e  A ln e rlean 

A .... oeiatlon for the A d v a n (' (' m e n t  of S d e ll e e .  

An interesting paper was read in the chem ical section 
by Wilder D. Bancroft , of Corne I i ,  on the Relation 
of Physical Chemistry to Technical Chemistry . It 
was held that praetical\y every process now used in 
technical chemistry can be improved in output or in 
economy. This improvement must come by a study of 
the reactions, and hence physical chemistry, w h ich is a 
study of chemical reactions, is of paramount import
ance to the student who intends to take up chemical 
work. 

Dr. H. W. Wiley and W_ H. Krug, of the Agricul
tural Department, pl'esented a paper on some new pro
ducts of corn stalks, which was illustrated by a large 
number of samples. Among the products of greater 
or less commercial value are cellulose pith and com
pressed pith, for coffer dams and for lining the al'lllOr 
plate of war vessels, nitrocellulose for explosives, 
smokeless powder, and collodion-these from the pith 
-and from the outer part of the stalk. cattle and 
chicken feed, either alone or saturated with molasses 
and mixed with other substances, paper pulp, and 
nitroglycerin absorbents fo\' dynamite. 

Dr. Charles Baskervil le, of the University of North 
Carolina, read a paper on the wide distribution of 
titanium. '.rhe experiments of Dunnington have 
shown it to occur in practically all soils ; of 'Wait, that 
it occurs in the ashes of most, if not all, plants ; of 
Wait and of Howe, that it is a constant constituent of 
hones and is probably present in most flesh, and now 
Dr. Baskerville shows that it must be considered as 
one of the constant constituents of the human or
ganism. 

Prof. H. A. Weber, of the Ohio State University, 
gave an account of the practica.l methods of testing 
soils for the application of fertilizers in use at Co
lumbus. 

Five drain tiles are partly fil led with sand and placed 
erect in a box of sand. The upper part of the tile is 
filled with the soil to be tested. No. 1 is mixed with 
superphosphatl'l. potassi u m sulphate. and sodium 
nitrate, Nos. 2, 3 and 4 with two fertilizers only, while 
No. 5 contains the soil alone. Fifteen wheat or oat or 
barley grains are sowed in each plot, and by their 
relative growth can be told the fertilizers needed by 
the soil. 

Fifty-five papers were presented in Section C, but 
quite a number of them were read by title. The at
tendance in the section was very lar�e. 

. ' e ,  .. 
OUT of 2,489 miles of railways in Switzerland, only 

56� miles are rack railways. There are nearly 12 miles 
of cable lines and 89 miles of street tramways, 
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Cia.... Experiment Showing How the Re .. i .. tance 
o f  Carbon Fall.. with RI .. e of Temperatllre. 

To the Editor of the SCIENTIFIC AMERICAN : 
I am in the habit of giving an illustration of the de

crease of resistance in carbon with increase of tem
perature, which commends itself by reason of its 

, effectiveness and simplicity. 
In a 110-\'0It circuit, I introduce a piece of charcoa l 

some four or five inches long. The spal'k pl'Od uced 
upon short-circuiting this stick at one of the contacts 
ignites the charcoal there. Then I slowly draw the 
short-circuiting wire from the ignited point zigzag 
along the surface to the end. The glow follows the 
wire and is maintained. Thus the current keeps to 
the path it hl\8 .. blazed " for itself throughout all the 
fifteen or sixteen inches of meandering, preferring the 
road that is hot, though long, to the short but unin
vitin� chilliness of the straight line. 

I. J. KAVANAGH, S. J. 
St. Mary's College, Montreal. 

A u tomoblle New ... 

A new automobile journal entitled Die Automobile 
is to be issued fortnig-htly in Berlin. 

The Automobile Association in Germany, according 
to The Cycle Age, are continually arranging tests to 
help to popularize the motor vehicle.  

It is said that a test of a gas engine automobile will  
be made by carrying a message from Brig. -Gen. Ander
son, at C hicago, to Maj . -Gen . Merritt, at N e w  York. 

The police department of Hartford, Conn. , will soon 
be equipped with automobile patrol wagons, ambu
lance, and prisoners' van. There are great possibilities 
in the way of the use of automobiles for municipal 
wOI·k. 

An electric brougham in Boston was recently upset 
through the collapse of the front wheel tire, and its 
two oc('upants were badly scared. although they were 
not injured. The front tires of broughams and the 
rear tires of e lectric hansoms are those most liable to 
punctures and other injuries. 

It is reported that the New York Central Railway 
intends to establish an electric cab service in New 
York and other large cities along the line, and the 
Penn8ylvania Railroad has been experimenting with a 
sam ple vehble, and it is possible that these carriages 
may be suhstitut.ed for the horse-driven cabs at the 
stations of the company's system. 

An automobile ambulance is being made for St. Vin
cent's Hospital, New York city. It will be propelled 
by electricity, and will be a model of its kind. Elec
tric power is more advantageous for propelling a vehi
cle where it is essential to have a very steady motion. 
The large pneumatic tires, it is expected, will also con
tribute in no smail degree to the comfort of the patient. 

It is probable that the maximum speed allowed to 
automobiles in Paris will be greatly decreased, and 
also that persons must possess certificates as to their 
knowledge of and ability to run automobiles. In a 
single week The Electrical World says that eight per
sons were killed and as many as fifty injured through 
automobile accidents in and near Paris. In nearly 
every cabe these accidents were owing to rapid travel
ing or to the ignora.n('e of the drivers. 

. ' .  . 
A B ridge De"troyed by Electrlcl,ty. 

The bridge over the Wabash River at Clinton, 
Indiana, was recently destroyed with the aid of elec
tricity. It was a wooden bridge resting on stone piers 
and it was very essential to have the bridge removed 
by a certair. time. Of course, dynamite could have 
been used, but the explosion would have injured or 
destroyed the piers, and if the bridge was set on fire it 
would have cracked or injured the masonry. An elec
trician agreed to wreck the wooden structure without 
injuring the piers. Each span of the bridge was com
posed of nine chords, each consisting of three timbers, 
If the twenty-seven sills were cut simultaneously, the 
spans would drop into the river at the same instant. 

This was actually done, the cutting being accomplished 
by burning through the wood by loops of iron wir.e 
made hot by the passage of the electric current. No. 
12 wire was used for the loops, and at the bottom of 
each loop a five-pound sash weight was fastened to an 
insulator. This weight pulled the loop down as it 
burnt its way through the timber. Accordin� to The 
Western Electrician, an alternating current of fifty 
volts pressure was employed. One span was wrecked 
at a time, and the total time which elapsed from the 
turnin� of the current until the fall of the span was 
one hour and forty minutes in each case. After the 
fall of the bridge an examination showed that all of 
the sills were burned by the wire loop in exactly the 
same manner, five inches deep on the top and three 
inches deep on the sides. When this depth was reached 
the weight of the span fractured the remaining wood. 
The cut was sharp and clean and the wood was not 
charred more than an inch from the place of the frac
ture. Two thousand spectators witnessed the feat. 
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A novelty is the cold storage of hops. This i s  done 
in several places in England. Several systems are elll
ployed, notably the Linde, Pontifex and De la Vergne. 

The second ann ual report of the Council of the 
Roentgen Society shows that steady progress is bein g 

made. and the Society now n u mbers, according to 
N ature, 148 ord inary mem bers and five honorary mem
bers. 

The Japanese government has d ecided to make vac
ci nation compu lsory in Japan, and that all c h i ldren 
are to be vaccinated before they reach the ag� of ten 
months. They m ust be revacci nated when t h ey are 
six and aga in when they are twelve years of age_ 

It is said that Dr. Nansen wil l  not u n dertake another 
northern polar expedition, but that he i s  much inter · 
ested in A n tar<ltic ex plorat ions, and it is possible that 
h is next tri p will be toward the south_ He is now 
engaged on h is large scientific work on polar explora
tions. 

The German toy trade has fal len off greatly, and the 
government has established a professional school o f  
toy maki ng at Grunhain i den .  This  is an exce l lent 
example of the careful  attention which Germ a n y  is 
giving' to other phases of the man ufact u ri ng industry 
and export trade. 

I n  the working of fluori ne the grea t objection has 
been that the apparatus that comes i n  con tact with 
the flourine m ust be either of plati n ulll or fl uorspar. 
M. Moissan is now, however. using" vessels of cop per, 
which is less attacked than other metals. T h is is pro
bab ly caused by the t h i n  l ayer of copper fl uoride which 
forms on the copper and which is insol u b le i n  h ydro

H uoric acid.  

German y  has prohi b ited the use of saccharine for 
the production of beel', w i n e, etc. Other artificial 
sweetening substances are also interdicted. Belgi u m 
has p,:o h i bited the importation, manufacture or sale 

of saccharine except for med ical purposes, and France 
also proh i b its the use of these su bstances in food. I n  
Great Britain sacch arine must n o t  b e  used i n  beer 
man ufacture. In  Spai n, Portugal and Austro - H ungary 
simi lar laws are i n  force. 

Accord ing to The Nation, a Danish northern l ight 
expedition has j ust left Copenhagen for Iceland. The 
expedition has been several months u nder preparation, 
and its  members have been carefu l l y practiced in the 
use of the i nstruments. Two stations w i l l  be built,  
and wi l l be connected by telephone and by an opti cal  
telegraph.  The Director of the Danish Meteorological 
Office, Dr. Adam Paulsen, i s  at the head of the expedi
tion, and he w i l l test his own p u b l ish ed theories on 
the aurora, as wel l as all  of the other late ones of 
the various scientists. The expedition will  return iu 
May. 1900. 

A year ago Cornell  Un i versity secured 30,000 acres 
of woodland i n  the Ad i rondack Mou ntai ns for the 
excl usi ve use of her forestry department. 'f he land 
has been d i vided i nto a n u m ber of sections and several 
seed beds have been laid out i n  which t here has been 
planted ovel' a mil l i on sma l l  t rees of different varieties. 
The students of forestry w i l l  stud y the theory of the 
subject from October to April ,  and fro m then u n t i l  
Commencement they w i l l  study th e pract ica l s i d e  of 
forestry. Corn el l U n i vers ity is the on l y  college in  the 
United States w h ich has a forestry department. Prof. 
Joh n Gi fford was recent l y elected to the Chair of 
Forestry in the Un i versity . 

Dr. E. W. Allen, Assistant D i rector of Experi mental 
Stations in the Agricultural Department, has j ust re
turned from the West, after i nspecting various sta
tions. O n e  of the most interes t i n g  matters to wh ich 
he devoted his attent ion was the collection of facts 
relati n g  to ('heese making. T he station at Wiscon s in 
is taking the lead i n  this  matter, and the discoveries 
w h ich haye been made there are at variance wit h those 
made i n E urope-that the ripe n i ng of cheese is  d u e  to 
bacteria. American experi ments demonstrate beyond 
doubt t h at the principal ch ange i n  the al bUll l inoids 
which takes place in t h e  ripe n i n g  process is dependent 
u pon the fermentation i n  the milk itself  and not u pon 
the bacteria. 

S i beria i s  n o longer a penal colon y. The present 
Em peror, Nicholas II . . h as issued an order for a co m mis
sion to work out sc hemes to replace the transportation 
of cri m i n als by p u n ish lllents b y  the ('ou rts ; to reorgan
ize pen al serv itude and the deportation w h i c h  follo ws, 
and to better the condition of con victs n o w  i n Si beria. 
It w i l l also devise means for establi s h i n g  compulsory 
pu hl ic labor and workhouses as penal measnres. Th e 

transportation of cri minals to Si beria was establ ished 
in the sevent.eent h  cen t ury, and it assi sted i n  popu
lati ng this vast and wealth y region.  which was i n need 
of workmen for constructing roads. fortrp8ses. and i n  

cu l t i vati ng govern men t  lands ; b u t  i n the development 
of easy means of com m u n ication and the begin n i n g  of 
the i n dustr i es. Si beria h as lost something of its penal 
character. and now, u n der the new ed icts of the E m pe
ror, al most as satisfactory results may be looked for as 
i n  the case of Austral ia. wh i ch was once practical ly 
nothing but a dumping ground for criminals. 

'tieutifit �metitau. 
Englnee rln2' N o tes. 

The Russian ice-break ing steamer " Ermak " has 
just finished a two weeks' tr ip to t h e  northwest of 
Sp itzbergen . She passed through about 200 m i les of 
ice,  and its thickness is est i mat ed at about 14 feet.  
'f he ship performed the task without i nj ury . 

The Balti more and O h io h as ch anged the n ames of 
its  d i n i n g  cars fro III those of Roman generals to the 
nallles of the popu lar hotels in the great cities touched 
by their l ine_  Thus, we have the " Waldorf, " " Savoy , "  
et('. , f o r  N e w  York, " Carrollton " for  Baltimore, the 
" Raleigh " for Washington, etc. 

A cyanide leach in g  vat made of wood which had 
been I II use for fou l' years was recently tested as to the 
percentage of yal ues absorbed. A hole was bored one 

hal f i nch deep i n  the hottom, and the shavi ngs there
fro m  assayed $13 per ton. T h u s, says The Min i ng and 
Scien tific Press, the absorption by wooden tanks is  
shown not  to be as great as  has been claimed. 

The Central Rai l road of Ne w Jersey has instituted 
exam inations for its baggagemen. All of the men em 
ployed in t h e  bag-gage department w i l l  b e  compelled 
to undergo an exami nation, i n  order to retai n t hei r 
posi tions. The exam i nat.ion wi l l  be i n  the nature of 
q uestions concerni n g  the route of a piece of baggage 
from one station to another and methods of t racin g  
lost pieces o f  baggage, etc. 

There is now u n der construction at a Balt imore 
shi pyard a l arge fl oat. ing dry dock for t h e  U n i ted 
States navy, w h i c h  is to be stat ioned at A 19 iers, La. ,  
t h e  plans for which were prepal'ed b y  Messrs. C lark 
& Standfie l d , London .  This dock w i l l  not be lau nched 
in the regular mann er, but is  bei ng constructed in a 
basin dredged for the purpose, i nto which th e  water 
w i l l  be ad m i tted when she is  read y to be floated.  

T h e  American coal exhibit at t he Paris Exposition 
wi l l  be very comp lete. It w i l l  consist l argely of small  
cu bes of about four pounds weight.  V i e ws of various 
col l ieries, shippi ng arrangements , etc. ,  w i l l  also be 
shown. A model of the New York State prison at 
S i n g  S i ng will be one of the exhi bits of the State of 
New York. The 1II0clel i tse lf will be made of alabaster 
and is  the work of the imma tes. 

Mr. Henry Hess, in a recen t  issue of The American 
Mach i nist, gives some i n formation regarding force 
fits which he obtained from a prom i nent enginp- b u i l d 
i n g  concern in Ohio, an d from w h i c h  h e  h as ded u ced 
the fol lo wing · approx i mate form u l re : For crank fits  
P = 9'9D -- 14 u p  to D = 10 i n .  For crank firs P = 5D 
+ 40 from D =..;: 12 in.  to 24 i n . St.raight crank p i n s  
P = 13D. Taper crank pins P = 14D -7. 'Vh ere P = 

tota l pressure on ram i n  tons to force on and D = d ia
m eter in i n ches. For cranks and straight pins allow 
0 '0025 in.  per inch of diameter. Taper cran k p i n s  are 
fitted on the lathe to with in  Va inch of shoulder and 
then forced horne. Taper ill" per i n ch. 

The last trai n to leave tbe old Park Squ are stat. ion,  
Boston,  was the N e w  York express, w h ich left  at 12 :03 
A. M. on Se ptember 10. It we n t  out of t h e  station 
with the burn i n g  of red fire and the crac k i n g  of rai l
road tor pedoes. Then the work of d emo l is h i n g  began, 
some of the i n terior fitt ings bei n g  taken out for use at 
the new Back Bay stat ion , wh ich i s  not entirely com
pleted . T h is removal completes t h e  scheme of  passen
ger trai n consol idat ion of al l  the roads entering the 
city from t h e  south _ The Park Sq uare stat ion was 
finished in 1 875 and cost about $800, 000. It is not 
known as yet what w i l l  be done with the property, 
but it is poss i ble that i t  wil l be tu rned into a m arket .  

T h e  embargo o n  Lake Su perior nadgation canSI'd 
by the s i n k i n g  of a steamer in the Soo Passage was 
raised on Septe lll ber 1 0, and more than 200 large craft 
began to mo\'e. O n e  vast procession headed down 
t h e  l akes, w h i le another started on i ts way to Lake 
Su perior. The vessel was sunk by co l l i s ion with a 
schooner. Di vers s ucceeded in putting a patch'of w()od 
o\'er the break in th e " H oughton , "  and the ore with 
which t h e  boat was loaded was shoveled i nto l i ghters. 
'f he rocks w h i c h  held the vessel were blasted , a n d  the 

vessel w a s  pu l led out into the channel .  'fhe down
bound Heet was carrying 300. 000 tons of i ron ore, 
1 1 , 900, 000 feet of l um ber and 900. 000 b ushels of wheRt.  

The co m l llittee appo i n ted hy th e  A merican Soc iety 
of Mechanical E n gi neers to revise its code for cond uct
i n g  hoi ler t ests h as deci d ed t hat heating su rfacps m ust 
be measured on the fi re side. T h is l IIean s t h at the 
i nside surface of the t ube must be taken w b en used 

in a hori zon t nl t u h u l ar boi ler and the outs ide  w hen 
nsed i n a water-t n be boi ler. T h is, says Power, gi yes 
the water-tube boi ler ahont n� or 8 per cent more 
heating surface pel' foot of t il be w i t h  4 i n ch and 3 i n c h  
tu bes r�specti ve l y. a n d  necessi tates t h e  u s e  of tables 
or a knowlefl ge of th e t h i ckness of t u bes when com · 
putin g the s urface of fi re- tube bo i lers . T h e  bo i ler 
horse power is made R4� u n i t s of evaporat ion per 
hour, i. e . .  34� pou n rl s  of w ater evaporat.ed from and 
at. 2120 ; this  is  equ i vale nt to the tran sfer of 33, 317 
British t.hermal n n i ts per hour. The 0 1 ,\ u n it,  the 
evaporation of 30 poun ds p e r  h o u r  frolll 1 000 Fah . into 
!'team of 70 pounds, was equi valent to the tramfer of 
33,305. 

199 
Electrical Notet!l. 

Pekin is now to have an e lectric rai l road running 
from the south gate of the city to the steam rai l roa d 
station, and it is even hoped that perm ission to enter 
the city may soon be o btained . The road i s  b u i l t  by a 
German til· llI. 

An electric road for the Catsk i l l Mou n tains is n o w  
bei ng surveyed . It  w i l l  connect w i t h  the O t is Elevat 
ing Rai l way, and from there wil l  run from Saugert ie� 
to Cats k i l l ,  connecting there with the rail way. T h e  
right o f  w a y  has been secured, a n d  construct ion w i l l  
soon b e  begun. 

Street sweeping by electricity has been introd uced 
i n  St. Louis .  T he appl i ance is said to be of ord inary 
construet ion. save that the broom wheel i n  the I'ear is  
operated by e lectri c i ty, w h ich is fou nd to be more 
effective t.han i f  the brushes deri ved their rotation from 
the road wheels. 

It is  reported that the wireless telegraph apparatus 
of a youn g  S wed ish engineer n amed O" l i n g  wi l l  be 
tested by Lord Armstrong_ He wil l  get some of the 
Atlantic l i ners to nse the transm i tters and recei vers 
w h i le cr08sing the ocean, and thus try to commun icate 
with the m at a land station.  

A new Swiss railway from Thun to B u rgdorf was 
oppned recently, says The Engineer. The l ine is elec
trical l y dr iven hy three-phase cUl'I'ent at 750 vo l ts. Its 

length is 25 mi les, and the power is  deri ved from the 
river Kander. The cu rrent is  generated at Spiez at a 
pressure of 4, 000 volts, and then transforllled u p  to 
16 ,000 volts, at which pressure i t  is transmi tted by 
overhead wires ·to 14 transformers a long the li n e. 

T h e  ex peri lllents in w ire less telegraphy w h i c h  have 
been carr ied on at Dover have been most successful.  
Messages have been �ent from the Town H a l l at Dover 
to the South Foreland, thp waves pass i n g  t h rough the 
Castle Rock, which is 400 feet h i g-ller  than th e  Town 
Hal l  Hagstaff. The resu lts were most sat isfactory. It 
i s  hoped that messages can be transmitted between the 
B ritish and French associations at their meetings. 

Vice-Consul·  General H an allel' w ri tes from Frankfort, 
J u ly 22, 1899, that the total length of th e  strf'et-rail
way system in Fran k fort at the end of the YPRI' 1897 
was 30� kilometers (18 '9 miles) . The gross receipts 
during that year were 2, 655, 685 marks ($632. 000), of 
w h ich 288, 722 m arks (68, 000) were pai d to the city 
treasury, according to the contract . There were 781 
horses and 1 97 cars in use, and 26, 507,403 passengers 
were carried d u ring the year. The net proceeds 
amounted to 430,491 marks ($102,457). 

The Glasgow Town Counci l has con firmed t h e  recom
m e n d ations of the tram ways comm ittee giving the 
con tract for two el ectric traction engines to t h e  Al l is  
Compan y. It i s  said that the decision of the cou nci l  
has occasioned m u c h  disappoi ntment t o  h o m e  firms, 
bu t they cou ld not com pete wi th th e speedy deli very 

of the M i l waukee firm_ There are two or three new 
schemes for el ectri c sub ways i n  London, an d it  is pro
bab l e  some of the proj ects \V i l l  material ize in tli e 
autu m n , and this  w i l l  afford an opportunity for fur
t l kr su ppl ies of American equ i pm ent. 

According to The !i} l ect l' ical 'Vorl d ,  a patent was 
granted August 1 to G ustav Platner, of 'Vitzenhausen, 
German y, for a new prim ary battery depolar ization 

solution com posed of chlorates combined with metal l i c  
salts capable of read i l y  for m i n g  hasic salts and d isen
gagi ng aci ds or h a logen s .  Among t h e  chem ical com
pounds nalllPd are sal ts of i ron, s u c h  a s  chloride 
su lphate oC- iron and iron and chromium salts. For 
examp le, i n t he case of a carbon cy l i n der battery, 
the cyl i nder containing a dry III ixt ure of su lphate 
of i ron, chlorate of potash or sodium and peroxide 
of manganese tightly packed togeth er, w i t h  zinc 
i n  a so l ut ion of chloride of am moni um, an E . 1\1. F. of 
1 '8 to 1 '9 volts is  obtai ned. The chemical action gi ves 
rise to a basi c iron 01' ch romi u lll sal t, while the sul
l,h uric acid deco mposes the ch loric acid,  which at once 
separates i nto c h lori n e  and oxygeu.  T h i s  action.  h o w
ever, t akes p lace so slowly t h at t h e  cel l  wou ld remain 
constant for a very l ong per iod. 

The gen eral results of the magnetic survey of S ic i ly 
and th e ad joi n i n g  is lands, cOl lJ llIenced i n  1890 by Prof. 
C h istoni and Sigllor L. Pa l azzo, were recapi t u lat ed i n  
a com llJ un i cat i on b y  the latter observer to t h e  A t t i  
dei Li n cei .  v i . ,  (2) 1 1 .  I n  Terrestr ial Magnetis llI for 
J U lie , 1899. Signor Palazzo now gi ves a magnetic chart 
of Sici ly,  show i ng the cou rse of t h e  isogonal and iso
c l i nal l i nes, and the isodynam ical l i n es for t h e  hori
zontal component.  The remarkable dev iations pro

d u ced in these curves by volcan ic areas are well shown. 
Si gnor Palazzo. h av i n g been appo i nted as a delegate 
at the I n ternational Magnetic Conference held in con
nectiou w ith the Bristol meeti n g  of the British Asso

ciatio n  last year, ava i led h i mself  of the opportunity 
for i nsti tut i ng a com parison betwepn the m agnet ic 
i n strnments of t h p  Ita l ian Cen tral l\[etporol ogicaI Office 

and those of Pal'c Saint ·  MatH an e\ K e w .  T h e  resu lts 
of thi s comparison h ave been publ i s h ed in the Atti dei 
Li n cei , vi i i . ,  (1) 8 and 9, and the author considers that 
these com parisons fu l ly establish the trustworthiness 
of the Italian instruments and methods. -Nature. 
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IN THE PATH OF THE PORTO RICAN 

HURRICANE. 

The accompanying views showing the destruction 
wrought by the recent hurricane in Porto Rico speak 
for themselves, and give a more graphic picture of the 
terrific force of wind and flood than can be conveyed 
by descriptive writing . Three of the photographs 

J titutifit �lUttitau. 
ed. The river San Piedras is in ordinary seasons an 
inconsiderable stream. but within four hours after the 
storm had burst in this locality it had swelled into a rag

ing torrent. As viewed in the illustration it flows in the 
direction of the bridge as seen from the point of vie w 
at which the photograph was made. The rush of water 
appears to have washed away the embankment which 
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shown was wrought entirely by the wind and consisted 
chiefly of the unroofing of houses and, in some cases, 

the complete demolition of the upper stories. 
One of the greatest scenes of desolation after the 

storm was presented in the public square of Caguas , 
which was formerly one of the attractive sights of the 
town and the common place of recreation for the 

DAJIlAGE IIi :tHE lUlB a:tll.EEr OF OA.6UAIl. DESOLATION IN PUBLIC SQlIARE, CAGUAS. 

WRECK OF STEEL BRIDGE ON THE MILITARY ROAD. STREET OF NATIVE HlITS, SUBURBS OF CAGUAS . 

were taken in the town of Caguas, a place of 14,000 in
hab itants which is situated in one of the richest tobac
co d is tricts of the island and is like Cayey and Camerio 
one of the most productive centers of the tobacco in
dustry. The other view is taken on the celebrated 
military road which runs frolll San Juan through the 
is land to the city of Ponce. This bridge is a modern 
steel structure which was built to carry the road across 
the river P iedras. It is s i tuated about 21 miles from San 
Juan, and in the solid i ty of its construction it was a 
fair sample of the excellent work w h ich is characteris
tic of the whole of the llli l i tary road above mention-

formed the approach to the bridge on the left, and get
ting in behind the abutment it brought down the 
masonry with one end of the bridge, as shown in the 
illustration, letting the whole superstructure faU into 
the river. 

The street wh ich is shown in another photograph is 
Furabo Street, one of the principal t.horoughfares of 
Caguas. It coincides with and forllls part of the mili
tary road, and along it are to be found the principal 

stores and places of business. Generally speaking, the 
lower stories were built  of brick and the upper stories 
were of wooden frame con st.ructio n .  T h e  damage here 

people. It contained a h a n d some grove of FrallJ boyan 
trees, and how complete was the havoc wrought  by 
the wind will best be understood from an inspection 
of the accompanying photograph. Not merely was 
the foliage entirely stri pped from the trees, but the 
greater part of the branches were torn off and scattered 
in a confused mass throughout the pl aza. 

The American people have heard a great deal late l y  
about the fl i m s y  h u t s  w h i c h  serve as d weil ing places 
for the poorer i n habitan ts of Cu ba and Porto Rico. 
and the accompan y i n g- v i e w  taken in the poorer quar
ters i n  the  suhurbs of Caguat! pro ves how extremely 

.. OWilAKIC " PASSING SANDY HOOK OR' RER KAmEN TRAlfSATLAlfTIC TRIP. 
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primitive these d wellings really are. The walls con
sist of rather slight posts set in the ground, closed in 
with the bark of the native trees, while the roof con
lSist of light pole rafters with a thick covering of palm 
leaves. The inhabitants of these huts are employed 
chiefly on the farms and in the tobacco factories, where 
they do the common laboring, receiving for their ser
vices a wage which varies from 38 to 60 eents a day. 
These poorer classes live on dried codfish, sweet pota
top-s, rice, beans, bananas and cotIee. It can easily be 
understood that the ravages of  the hurricane were not 
so severely felt by these people as by the owners of 
the better class of houses ; for the matter of repairing 
one of these huts is llIerely a question of a day or two. 

• I I , ., 
THE "GREAT EASTERN " AND THE "OCEANIC" -

A COMPARISON. 

\Vith the arrival of the magnificent liner •• Oceanic" 
of the White Star Line Company at this port after a 
successful maiden trip. the people of New York cit.y 
are carried back to the time when. some forty years 
ago, that other llIamllloth steamship, the " Great 
Eastern," made her first trip across the Atlantic. 
Although the " Oceanic " is a fit·st·class passenger 
steamship in every particular of the hull, engines, 
safety and accollllllodation, and represents in all these 
respects the highest development of the steamship 
builders' art, there is no question that it is in respect 
of her uIJprecedented size that she will command most 
attention. For this reason we have thought best to 
mal<e this article a comparison of the " Oceanic" with 
the " Great Eastern." with a view to bringing out, in
cidentally, the great strides which have been made 
during the past forty years in the building of trans· 
atlantic liners. 

To begin with the question of size, the " Oceanic" 
is longer ove'r all by 12 feet and her displacement at a 
working draught of 32% feet is greater by 1. 500 tons. 
In beam and depth, however, the ship of the fifties 
was enormously larger, having a beam of 83 feet as 
against 68 feet for the " Occanic," while her depth was 
57% feet as against 49 feet. These differences are 
shown very clearly in the sectional view of the two 
ships. At first sight it would naturally puzzle the 
reader to understand how the " Oceanic " with a cross 
section so much smaller could have a larger displace
ment than the " G reat Eastern," when both ships are 
of approximately t.he same length; but it must be 
remembered that while the average draught of the 
"Great Eastern" was only 25% feet, that of the " Oce
anic " is 32 � feet. The fact that a larger proportion 
of t h e  hull  is above the water-line will also explain 
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the more bulky appearance of the " Great Eastern" in 
our broadside view of the two vessels. Moreover, the 
model of the " Great Eastern " was considerably finer 
than that of the " Oceanic "; she did not maintain her 

-- - -- 111l./t. -- - - --- .. 

Cellular .Iron 

CROSS SECTION OF "GREAT EASTERN " AT THE 

PADDLE ENGINES. 

full beam for any considerable distance amidships, her 
under-water body fining away toward the 'ends like 
that of a yacht. Further, her bilges were very much 
easier, being rounded up with a broad easy sweep. while 
those of the " Oceanic," as is the fashion in modern 
steamships of this class. are nearly square with a flat 
floor, a small dead rise, and a short radius at the turn: 

MIDSHIP SECTIONS OF " GREAT EASTERN " AND 

"OCEANIC." 

Another feature which serves to make the " Great 
Eastern " look more bulky than the ruodern vessel is 
the fact that her plating was carried up to the top 
deck; which was entirely flush from stem to stern and 
carried only a few deck homes. In the .. Oceanic," on 
the other hand, the two upper decks amidships are 
carried upon stanchions and extensions of the side 
frames and have no side plati[J�. 

20 1 
THE " GREAT EASTERN. "-The construction of the 

" Grt'at Eastern" was commenced in the spring of 1854 
on the banks of the Thames. She was built broadside 
on to the water, and the enormous difficulties attend
ing her launch delayed her taking the water until the 
last day of January. 1858. Her total cost was probably 
about $4,400. 000. She was propelled by two sets of en
gines. Amidships was a four-cylinder paddle wheel en
gine of huge dimensions, while astern of this was a hor
izontal four-cylinder single screw engine. The paddle 
wheels were enormous affairs, 56 feet in diameter, and 
each of them weighed over 90 tons, while the breadth 
of the ship over the paddle wheel boxes was 118 feet. 
Each of the paddle wheel engine cylinders was 6 feet in 
diameter by 14 feet stroke, and the indicated horse 
power was 3, 500. The four cylinders of the single screw 
engine were 7 feet in diameter with a 4·foot stroke, the 
indicated horse power being 4,500. Steam was sup
plied by ten double-ended multi-tubular box boilers, 
which carried a working pressure of 20 pounds to the 
square inch. The total daily consumption of coal 
when the vessel was running at full speed was 400 tons. 
The bunkers had the enormous capacity of 12. 000 tons, 
this large supply being provided with a view to en
abling the vessel to steam out to Australia and back 
without recoaling. The hull was constructed of iron, 
and, considering the early date at which it was built, 
it was a masterpiece of construction, and was of a 
strength which has probably never been exceeded in 
modern vessels. In the first place, the double bottom 
was carried, as shown in our cut, well above the water
line. and the upper deck. like the bottom. was of cellu
lar construction, and consisted of a series of longitudi
nal girders extending throughout the entire length of 
the ship and closed in at top and bottom by plating. 
Fully 30,000 plates were used in the vessel, and when 
she was launcheu her estimated weight was about 
8,500 tOilS. Provision for safety was made by building 
the ship with twelve watertight compartments below 
the lower deck and nine compartments above it. The 
ship carried four decks in all. and her passenger accolll
modation, in respect of the total numbet· carried, was 
far ahead of anything that has ever since been at
tempted, provision being made for 800 saloon passen
gers, 2,000 intermediate, and 1, 200 steerage passengers. 
The staterooms and saloons were built on what were 
for those days very generous proportions. The main 
saloon measured 36 feet in width by 100 feet in length 
and 13 feet from floor to ceiling. 

On her first trip to this country she made the pas
sage in eleven days two hours. Her maximum speed 
was 14� knots, and her average speed during the time 

" Great. Ea .. tern "-Length over aiL 6112 f�"'I; beam. 83 fect; de�th. 5,� f�..,t;  di.phlc�m�lIt on 25l1i feel drall!(hl, 27.0()() tl lll8; ho ... e pow�r. �.OOO ; lIlaxlmum speed. )4� knots. 
" OceaJJlc " - •• 704: u ., 68 h U 49 , .. 32� u " 28,000 ·� �OOO; h u 21� knots. 

II GREAT EASTERN " AND " OCEANIC " COMPARED. 
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she was u nder ful l  steam was about 13 knots. Al-
though, financial ly, she was a failure, her vast, size 
proved most opportune for the task of laying t.he trans
atlantic cable. The latter days of the great ship were 
somewhat ignominious. After being sold to an enter
prising speculator, who used her for show purposes, 
she was so l d  for o ld iron and broken up on the ban ks 
of the Mersey. I f  we bear in mind that the art of iron 
sh ipbui lding was in its infancy at the time she was 
b u i lt, we must ad mit  that the construction of the 
. .  Great Eastern" was, aud is  to· day, the greatest engi
neeri ng feat of the n i neteenth century. and reflects the 
highest credit upon her designers, J. Scott Russel l and 
1 .  K. B m n el .  

THE " OCEANIC " -We have recently descri bed the 
. .  Oceanic " at such great length that it  w.i l l  not be ne
cessary at this time to do m ore than recapitulate her 
leading features. In her l i nes and general arran ge· 
ment the new ship is an enlargement of the White Star 
boats " Majestic " and " Teuton ic," an d unless one is 
near enough to real i ze her gigantic proportion s, she 
m ight easily be mistaken for either of these vessels. 

DIMENSIONS OF THE LARGEST OCEAN STl<;AMERS. 
,. -

I Length Displace- Speed. Name of Date. Over Beam. Depth , Dranght. ment. Ship. All.  
-- -- --- --- -- -- - --- --- --

J;'eet Feet Feet Feet Tons Knots 
Great East-

ern . . . . " 1858 6!l2 83 57l1J 25l1J 27.roo 14l1J 
Pari8 . • . . . . .  1888 560 63 42 264.; 15.000 20 
Te utonic . . .  1 890 58" 57l1J 4� 26 l3.SUO 20 
St. Pau ! .  . • .  18m; 5.'>1 63 42 27 16,000 21 
Campania . .  18�3 625 65 4172 2l! 19,000 �2 
Kaiser WIl-

hel m der 
Gro�Ele . 1 897 1\49 66 43 29 20,000 22 ' 62 

Oceanic . . . . .  1899 7U4 68 4\1 32)0 28,500 2W4 

The accom pan ying table shows what an advance i n  
size has been made in t h e  "Ocean ic" 
over eXIsting ships. She is 42 per 
cent larger than the next largest 
transatlantic liner, " Kaiser Wil
helm der Grosse." whose displace
ment on a draught of 29 feet is 
20.000 tons. Following the " Kaiser 
Wi l hel l l1 " is the " Campania," of 
19,000 tons. and then in order of 
size come the " St. Paul ,"  of 16, 000 
tOllS, the " Paris," of 15, 000 tons, and 
the " Teut onic."  of 13, 800 tons.  But 
though the vessel is so much 
larger, she does not compare in 
speed with the fastest of the trans
atlantic l iners. Her indicated horse 
power is only 28, 1 :00, 01' the same 
as that of the " Kaiser Wilhelm der 
Grosse, " and the est i l llated se:. 
speed is only 20 knots an hour, as 
agai nst,  a sea speed of over 22� 
knots, wh it'h has been achieved by 
the North Herman Lloyd vessel .  
It is the belief of the W h ite Star 
Company that the  average trans
atlantic traveler cal'es less about 
extremely high speed than is gen
erally supposed, and it i s  believed 
that by giving the " Oceanic " suffi-
cien t power to enable her to make 
the trip with great regularity ,  the 
com pan y wi l l  not only effect a great 
saving  of fuel ,  but  w i l l  meet all 
the wishes of the t r:l Yelin g  pUblic. TilliS, i t is claimed 
that the sav ing of twelve hours by pu�hing a vessel 
across the Atlan tic at the highest speed frequen tly 
serves m erel y  to bring the ship into Ne w York Harbor 
j ust too late to pass Quarantine. This necessitates 
the passengers bei ng detained on board until the fol · 
lowing mornin g. 

In the construction of the vessel great attention h as 
been paid to the elements of strength and stiffness. The 
frallles are hea vy channel irons of steel 9 i n ches in  depth, 
spaced 31 � inches f l'om cen ter to center. The plating 
varies iu thickness from 1 inch to 1� inches. The 
double bottom extends throughout the full length of 
the sh i p, and in  general is a l i tt le  o\'er 5 feet in depth, 
except beneath the engines, where, in order to com ply 
with naval requir'ements, the depth is i ncreased to 7 
feet. G-reat strength is also derived from the fi ve steel 
decks. which are completely plated fl 'om stem to stern. 
Incl uding the inside floor of the sh ip's bottom, there 
are seven distin ct decks, and above these a boat deck 
wh ich extends for several h undred feet amidshi ps. The 
captain's bridge is  about 96 feet above the  keel, and 
WIl l  be 68 feet above the watel' when the ship is down 
to her present  load l ine of 29 feet. 

The engines are of the twin-screw t.riple-compound 
inverted ty pe, working u pon four  cranks, are set 
according to the Schlick system, which is designed 
to red uce vibration and h as shown excellent I'esults in 
practice . The cylinders are h igh pressure 47� inches, 
intermediate 79 inches, and two low pressure 93 inches 
in diameter, the common stroke being 72 i nches. 

There are accommodations for 410 first-class pas
sengers, 300 second-class, and 1,000 third-class pas-
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sengers, and as the crew n umbers 390, the total number 
of people on board when the ship carries her ful l  com
plement wi l l  be 2, 100. The decorations are carried out 
with the good taste which is a marked feature in all 
the vessels of this l ine, and while it is rich there i s  
nothing gaudy or over-elaborate. The saloon has the 
generous proportions of 64 feet in  width by 84 feet in 
length. It has a seating accommodation of 350. The 
opening in the cei l ing under the glass dome is 21 feet 
square, and the four sides between the pendent ives 
contain al legorical figures that represent respectively 
Great Britain,  America, New York. and Liverpool. 
The l i brary is an exceedingly picturesque room, mea , 
suring 53 feet i n  length by 40 fe(,t wide, with a height 
of 9 feet 6 i nches from floor to ceiling. An excel lent 
effect has been secured in this room in hreaking away 
fl'om the long, straight sides and forming nooks and 
recesses. We cannot attempt to enter any further into 
a detailed description of the passenger accommodation 
on this fine vessel . It i!' sufficien t to say that hel' vast 
size and weight insure a degree of spacious comfort 
and steadiness of movement which have never before 
been real i zed in ocean tra,'el. The total cost of the 
vessel was five lll i l l ion dollars. 

In conclusion we m ust con fess that, contrary to our 
expectations, the " Oceanic," on a near i nspection, looks 
every inch of her great size. There is  a sense of roomi
ness and steadiness both above and below decks far in 
excess of anything experienced on other large ships, 
and her behavior in a �eaway on the passage over was 
up to and beyond expectations. 

• •  e • ., 
A NOVEL MENU CARD , 

One of the most curIOus III en 11 card s on record was 
n �ed by the Patent Law C lass of 1899 of Colulll bian 
University, Washington; D. C. By the cou rte'lY of one 
of those who were fortunate pnough to partake of 
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sometimes ruin a print. as by reflected light a slight 
veil may completely mask a vigorous or fully gradated 
print. Further'. a considel'ation of this subject will 
show that red ucel's which are excel lent in the case of 
negatives may be useless for slightly veiled prints. The 
persulphate of ammonium is a case in point. as it does 
not sufficiently attack the faint deposit. Farmer's 
ferricyanide red ucel·. as also cupric chloride, ferric 
chloride, and cupric bromide, are excellent fog or veil 
removers in  the case of negatives, but when used ior 
print.s are subject to the disadvantage that the faintest 
deposits of silver which remain take a yellowish tone, 
and sometimes the whole su l'face of the paper takes a 
yelluwish tint. The general yellow tint which often 
arises when Farmer's red ucer is  used for prints may be 
removed by a sodium su lphi te bath or by Belitski's 
al u m  and hydrochloric acid bath. but neither of these 
will  remove the yellowish t int of the faint gradations 
of the true silver image. A fog· eliminating reducer 
not subject to this disadvantage is  prepared as fol lows: 
Stock sol ution-Water, 100 parts ; iodide of potassium, 
10 parts ; iodine, 1 part. From 2 to 5 c. c. of this l iq uid 
are added to 100 c. c. of water, and the positive print 
is immersed, when the fainter deposits become rapidly 
converted into silver iodide, and this salt must be re
moved by a hyposulphite bath, a 10 per cent strength 
bei ng convenient. Ordinary pap!'rs are frequently 
sized with stal'ch, and this will cause a general blue 
coloration. but this blue coloration disappears in the 
hyposulphite bath. Sti ll, the blue coloration is an in
convenience, as it renders it difficult to judge of the 
progress of the red uction ; hence, a more convenient 
al l -rou nd fog-removing reducer for prints is the follow

ing : Saturated solution of alum,  50 parts ; 4 pel' ('ent 
thiocarbamide solution. 50 parts ; glacial acetic acid , 
1 part. The print bei ng immersed i n  th is  bath, the 
dish is rocked until the reduct.ion h as sufficientl y pro-

gressed, aftel' which the print is 
washed. -Al l Iateu l' Photograph er. 
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A recent n u mber of the weekly 
bul letin of questions' and ans wers, 
pu blished by the secretary of the 
French Association for the Ad
vancemen t of Science, submits the 
fo l lowin g problem says The Month
ly Weather Review : 
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How can we explain the formation 
of clouds, threads, and crystals 
t.hat are produced in  the so-called 
chem ical or camphor baromet.er, 
w h ich  consists of a solution in alco
hol of equal parts of three sub
�tances, t.h e  nitrate of potash, cam· 
phor, the hydrochlorate of am
ll1onia, if the glass tube that con
tains this sol ntion is hermetically 
;,ealed , and the variations of tern, 
perature to which it is subjected 
have no influence on the pheno
menon ? 
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e very where in English-speaking 
cou ntries u nder the n ames of " the 
farmers' weather glass, " " the do· 
mestic barometer, " or some other 
equally misleading tit le. In  sOllie 
form s  that the editor has tested. 
th ere is  scarcely any apparent 
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MENU CARD SIJrlULATING A PATENT. 

the repast, we are enabled to present our readers with 
a reproduction of t h is inter?sting menu card, which 
sim ulates a United States patent issued for one day. 
We are pleased to note that the " ingredients are to be  
taken separately. i n  reasonable proportions, " and that 
they are to be " seasoned with wit and good humor 
and accom panied by speech and song, " Of course din
ners are very m uch al i ke and we do not doubt that the 
statement of the " in vention" that " it wi l l  be found that 
when used as descl'i beo, our invention wi l l  surpass in 
efficiency all previous attempts to produce a similar 
fu nction " wi l l  at once be challenged. This question 
wi l l  never be decided without recourse to the Court of 
Appea.ls  of bon vivants. 

The patent was su pposed to be issued for the term 
of one oay, and it wil l  probably not be reissued u n less 

sOlIl e satisfactory grounds can be gi ven, such as fai lure 
to prod uce the  desired effect as specified in the pre
am ble. 

. . . . ..  

The Reduct i o n  of Prints a s  C o n t rasted with 
the Reduct i o n  o f  Negatives, 

The August issue of the Photographische Rund
schau con tains a long article by Herr Janko on the re
duction of pri nts, the essential feature of this article 
being a useful contrasti ng of the con ditions under 
which negati ves and pri n ts m ay be treated with ad
vantage. In the first place. there must be a clear 
u nderstanding as to the difference between true reduc
tion and the mere removal of a general vei I or fog. the 
latter operation being of special importance in rela
tion to prints, as an amount of veil which may be of 
no practical importance in the case of a ne�ative will 

change in the clearness of the liquid. year after 
year. In other instrll ment�, the crystals of cam phor 
assume different forms. from day to day, which are 
certainly very interesting to observe and study, but 
have nothing to do with the weather and storms, and 
even less than one would expect with the current tem
perature. To the meteorologist and farmer. these 
i nstruments have no value, but to the student of 
molecular physics, they are wel l worth an investiga· 

tion. 
'.rhe gas i ll the space above the l iquid being a mix

ture of air and vapor of a lcoho l exerts a very variable  
pressure upon the l iquid below ; the  latter is saturated 
with the th ree chemicals above mentioned, but. as its 
tem perature and pressure vary. it a lternately rejects 
and absorbs a sl ight surplus of camphor. The rapid

ity with which this change takes place appears to de
cide the question as to the crystalline or fibrous struc
ture of the visi ble cloud. Nearly all the changes in 
the appearance of the  camphor cloud seem to depend 
u pon the rate at which the changes of temperature 
take place. and the t ime that is given to the solid to 
collect into larger crystals and settle to the bottom or 
rise to the top, accordin g to the relative densit.y of dif
ferent parts of the liquid. The ascending and descend
ing currents goi ng on within the l iquid are slow and 
barely appreciable. but must have an effect upon its 
cloudy appearance. 

• t e l • 
THE projected ship  callal from Georgian Bay to 

Montreal would mean the saving of 725 miles in the 
transportat.ion of grain from Chicago to Liverpool ; 
all but 21l wiles is open riVer and lue waters. 
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SEPTEMBER 23, 1 899. 
THE " SHAMROCK " DISABLED. 

A few weeks ago we presented an i l lustration show
ing the " Colum bia " disabled off Newport during one 
of her t uning-up trials ; and now it i s  the " Shamrock " 
that serves to . .  point a moral and adorn It tale. " 'Ve 
suggested at the t ime of the " Colu m bia " m ishap that 
in h is  desire to save weight a loft Herreshoff had prob ·  
ab ly  vent ured nearer to  the l imit of  safety than was 
j usti fied by the few seconds of time or fractional in ·  
crease of  speed secured thereby. . .  Colum bla's " broken 
mast, however, was taken out and repaired in the 
Bristol shops, addit ional diaphragms an d longitudinal 
stiffeners no oou bt having been inserted at the poin t 
where i t  buckled.  Let us at least hope so, for it would 
be a pit i ful  ending to all  these months of preparation 
if the races should be won through the carrying away 
of spars or any other fortuitous causes. 

The breakoown of the .. Shamrock " happened on 
the very first trial of her new an (i large mainsail .  At 
the time of the " Britannia " mel'S, Sir T homas Lipton 
stated that ,. Shamrock " was not carrying her fu l l  can
vas, and promised a "  surprise " when her racing can
vas was spread ill American waters. The " su rprise " 
came when the 103 · foot boom was unsh ipped and an 
immense spar of  nickel steel, whose length is  supposeo 
to be 111 feet, wa� shipped in  its place, the ga ff bei n g  
replaced by a hollow nickel-steel gaff o f  duly increased 
proport ions. The new main
sai l, unl ike the first, had the 
cloths runn ing from luff to 
leach, a t ype of sail which 
Ratsey the saihnaker said 
his firm h ad experimented 
with half a century ago and 
found wanting. Evidently he 
has discovered SOUle positive 
advantages in the system, for 
there the sai l was, with its 
cloths running square, instead 
of parallel with the leach or 
after edge of t he .  sai l .  'fhe 
object ai med at is  to reduce 
the friction of the wind as it 
slides past the sai l when the 
boat is close· hauled or on a 
close reach. 

The " Shamrock " had j ust 
started in a light eight-knot 
breeze for a ten· m i l e  run 
down the wind, with main 
boom swung to starboard and 
spinnaker set to port, when 
sudden ly  the hollow gaff 
buckled and bent into a 
sharp angle at the point 
where i t  was bearing against 
the shrouds. The peak at 
once dropped and allo wed the 
mainsail to fal l  i nto the posi
tion shown in our engravi ng, 
the clubtopsail remammg 
aloft .and assist ing to give t h e  
yacht her cu rious a n d  truly 
original appearan('e. 

The accident i l l ustrates a 
fact which is well  known to 
bridge b u i lders and all who 
have to do w i t h  framed struc
tures involving the use of 
hollow built ·up members : 
namely, that a hol low metal 
post or strnt which is subject 
to great com pressi ve strains 
(as in the case of a hol low gaff) will give way very quick
ly if  a comparatively sUla l l  bending strain be brought 
.upon it. The enormous strain put upon a gaff by the 
pull  of the peak hall iards is largely resolved into a com
pression 8train along the axis of  the gaff, which ac
cumulates in that portion of the gaff between the jaws 
and i nnermost point of attachment of the  hall iards. 
In running before the wind a bending strain was 
brought u pon the gaff by its bringing up against the 
shrouds and spreader, with the result  that it bent over 
l ike a boy's tin horn. That the accident shou ld have 
happened in a light, eight-knot breeze suggests that in 
the matter of lightness of construction Fife has out
heroded Herod, and makes one ask what will become 
of these spars in a blow. Sol i d  wood en spars w i l l  give 
and bend before they break and afford some evidence 
that they are being strained to the brea king point, but 
there is no _such ample warning in  these hollow and 
largel y  unstiffened shells wh ich do d ut v  for S;:lars in  
the modern racing machine. The expe

'
rience �f this 

season's cup races suggests that for top m ast, gaff, and 
clubtopsai l yards there is nothing to surpass a sound 
wooden spar. 

-

• • • • • 

A FEW )'pars ago a western rai l road planteo 600 acres 
of land w ith trees. with the  idea Of growing t im her for 
rai l way t ies and telegraph pole�. Th e t rees h n ve i ll/ H ie 
gonel growth . hnt  are not q uite read y fOI' nse as poll'S, 
and some of the t rees are now bei n g  cnt out and made 
into ft-Dce posts in order to thin the forest. 

J c itn tific �mtrinln. 
Bromide E nlarging. 

It was quite a shock to me a few days ago-the be
ginning of  August-to see the fall styles displayed in 
t he windows of the dry goods stores. But so it is, SU Ill
mer is melt ing i nto autu m n ,  and long evenings are 
comi ng'. 'fhis m eans for many of us artificial l ight  to 
work by, and a few remarks on b romide enlarging 
Illay be useful. For some of the h i nts which 1 give 1 
am inde bted to Mr. J. H .  Baldock. The c hoice of the 
lens to be used is a matter usu a l l y  decided by taking 
the  lens  which made the negat i ve. This is a ro ugh 
and ready ru le, and one eas i ly  remembered. But if a 
wide·angle lens has taken the negative, it Illay be neces· 
sary to use a longer focus lens for the enlargement ; it 
might be a good rule  to h ave the focal length of  the  
lens at least the  diagonal of the  enlargement. For 
l ight daylight is, of course, cheapest ; and on a clear 
day with no clouds it is perhaps the best . 

I l lumination shoulo be from the north or northeast, 
and a reflector placed at an angle of 45° should be used. 
Of cou rse, care m ust be taken that the reflector is 
turneo agai nst c lear sky-t here must be no branches 
or b u i ld ings to i n terfere with even i l l u m ination. The 
o istan('e between the negat ive and the lens ,  and the 
lens  and sensit ive b romide  paper, w i l l  depend upon 
two t h i n gs. i .  e. , the focal length of the lens to be em
ployeo , and the n u mher of times the en largement h as 

" SHAMROCK " DISABLED. 

to be. The  next point for consideration, and it is a 
very important one, is the exposure, which is the one 
unknown quantity. U n fortunately ,  no hard and fast 
rule can be laid down to i nd icate what the correct ex
posure is, because i t  depends on so lllany factors, v iz . ,  
the denSity of the negath'e, the degree of enlargement, 
the focal length of the lens, the intensity of the l ight, 
the sensitiveness of the bromide paper, and the s ize 
of the stop used. ·With reference to the second and 
fourth of these factors, must be borne in  mind the 
rule that the intensity of  the light varies inversely as 
the square of the d istance from the source of l ight. 
But in  practice this is comparatively simple and easy. 
A l i tt le experience with  negatives of his own mak
ing w i l l  soon ind icate to the worker the approxi m
ate exposure, and then by means of trial sl i ps, pinned 
diagonal ly  across the picture, so as to embrace, as far 
as possi ble, a l l  the gradations, and exposing these sl ips 
for d ifferent t imes, say ten, twenty, forty, and eighty 
seC'onds, and developing t he s l ips. it wil l  soon be seen 
which of these t i mes is the correct one. Indiciltions 
wi l l  a l �o be given as to whether any part of the nega
t i ve requ ires shad ing, maski ng, etc . .  so as to stop ex
posure of certai n parts, al lowing a longer exposu l'e to 
other parts. Of course, this can onl y  be done whet} 
the  image is project�c1 onto an ease l ; it cannot be done 
if  the en largement i s  made  in a C'am era. 

Tak i n g  next (levelopment, bromide paper is not 
qu ite so amenable to development, as a com pensation 
to errors of exposure, as are dry plates. Another thing, 

203 
too, i s  that more light may be used with bromide 
paper than with dry plates ; conseq uently. i ts develop· 
ment can be carried on with greater safety and com ·  
fort i n  working. There i s  a good ('hoice o f  developers. 
but pyro cannot be used. on account of its l iabi l i ty to 
stai n. 1 do not altogethet· recommend hydroqu i none 
alone, though in conj ullction with metol it forms a 
ca�ital developer. Ferrous oxalate has always been 
a favorite, and is sti l l  largely used ; but  it is no good 
for under· exposed prints, and it  req uires the use of an 
acid fixing bath . With proper exposures it gives a 
bril l iant, plucky, clear black image. T wo good de
veloperss are amidol and metol .  either of which gi ves 
good black tones ; they are easy to use, c lean. non · 
stai ni ng, and can be used more than once. A m idol i s  
u�ed wi th  pure and good sod ium su l ph ite alone, while 
metol req uires sod i u m  carbonate in aodit ion ; either 
req ui res ahout, two grai ns of potassium brom ide to each 
ounce of developer. Should it be fou n o  that some 
parts of the pri n t  do not d t'velop up by the ti ll1t'  the 
rest of the picture is  wel l out, pour off the developer. 
was h  the pri nt ( w i th acid water i f  i ron is being used), 
and then by Illean s of a bru s h ,  or the t i p  of the  fin
ger, loca l ly  dflvelop those parts which lag behind. In 
the case of clouds. t i lt  the dish, pour in a little de
veloper, and try, by means of local work, to /let detail 
in the sky. Final l?, give the pri n t  or prints a good 

rinse. and fix t hel l l  for about 
t wenty m i n utt's in the acid 
fi x i n g  bat h ,  and then wash 
thorough ly for about. two 
hours. 

Next comes the quesrion of 
clouds.  I f  i n  a smal l p i('ture 
the lack of clou d s  m a y  some
ti mes prove fatal  - and t 111' 
int.rod u ction of c louds i s  es 
t<ential-how much more ne·
cessary is it in the case of a n  
enlarg�ment., i n  wh ich  noth
ing looks worse than a vast 
t'x panse of w hite paper, sup · 
posed to represent the sky.  
Proceed as fol lows : Throw 
the image on an easel ,  and 
roughly cut out a card board 
m ask, fol lowing the horizon 
l ine  fairly correct ly,  but i f  
trees or a ch urch spire pro · 
ject into the sky, these may, 
flS a rule, be d isregarded, as 
t h ey w i l l  print over:the c louds. 
H aYing done this, select a 
cloud negati ve, soft and with 
not too pronounced effect, 
l i ghted from the sallie d i rec· 
tion as the landscape, place it 
1Il the lantern, cap the It'ns, 
and make a trial exposure ; 
h a ving done th is, pin u p  the  
en iarge l llent paper, ano make 
t he necessary exposure on it,  
sh ield i n g  the land scape por
t ion w i t h  the  alread y pre
pared l l Htsk .  w h ic h  Ill ust he 
kept. moving, and as near the  
lens as  poss i ble. To soften 
the effect, and prevent t h e  
format ion o f  a hard l i ne, re· 
cap the  lens, rem ove the 
c loud negat I ve, and replace it  
by the landscape negati ve, the 
exposure nf'cessary for which 

has been previousl �' as('ertaineo ; uncap the  lens and 
gi ve this  exposure, recap, remove brom i d e  paper, 
and develop. You w i l l  probabl y  fino that a certai n 
alllount of local development has to be resorted to 
here. 

There is someti mes a difficulty in mounting large 
bromide prints. When the print is pasted over it 
begins to curl ,  and when it is  dry on the monnt the 
whole thing cockles. I lay the mount on a table face 
downward and wel l  dampen its back with  a �ponge. 
Then I lay the back of the print  on tl1f' back of the 
mount and put them u nder s l igh t  pressure for a m i n ute 
or two. This moistens the pri n t  j ust enough to let it 
lie l imp when paste( l ,  and the dam pness of the back of 
the mount w i l l  cou nteract the strain of the paper in 
drying, and so the whole wi l l  dry flat.-Thomas 'Vood 
in Wilson's Photographic Magazine. 

• e . •  

SOME of our Western rai lroads have been us ing wep(1 
burners to protect their tracks. One workeo O\'er 900 
mi les of track last year at a cost of $2. 35 per m ile. The  
speed is  very slow, being on l y  1%' miles an hour, and 
a barrel of  o i l  i s  used for each mile ,  Com pressed air  
i s forced t h rough the oi l ,  forming a vapor w h ich i s  
ignited. This  vapor is  kept close to the tra('k by 1\ 
shield over it. The intense h f'at burns the wepds be· 
tween the rai ls .  Once at work, the sh ie ld  is  lowered 
within fou r inches of the rai l ,  and when not in use it 
is raised to eighteen inches above the rail. 
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WOlDen in Science. 

A complete treatment of this subject is to be found 
in a work by Rebi�re, " Les Femmes dans la Science," 
a second edition of w h ich has just been published in  
Paris. In this  edition Mr.  Rebi�re has arranged in 
alphabetical order the names of all  women who h ave 
publicly engaged in scientUic work. From a brief 
resume of this work by Senator Paolo Mantegazza, in 
N uova Antologia (Rome), which The Literary IDigest 
translates, we take the following data : 

Maria Agnesi, at least for the Italians, is the most 
i l l ustrious among women scientists. It was she who 
was called the oracle of seven languages. She was 
born in 1718 of noble parents. Among the letters of 
De Brosses we find the following description of a visit 
made by him to Agnesi : I entered into a grand and 
beautiful apartment, where I found thirty persons of 
all European nationalities in a circle about Signora 
Agnesi, who was seated under a canopy w ith her s ister. 
She is a girl of eigh teen or twenty years of age, neither 
plain nor beautiful, with a very sweet and simple air. 
The Count Bellini addressed a discourse in Latin to 
her, to which she responded with great vigor, continu
ing the discussion with him in the same language. 
She wrote a work on the theme that algebra and 
geometry are the only provinces of thought in which 
peace reigns. This  was in two vol umes, dedicated to 
Maria Theresa, and cost her ten years of work. It 
was for this that Pope Bened ictus rewarded her by 
the gift of a rosary made of gems and a gold medal. 
Later he also called her as professor of mathematics 
to the University of Bologna. She afterward became 
a nun and died on the field of battle-that is, in her 
dear h ospital-at the age of 81 -

In 375, to Theon, professor of science in the cele
brated school of Alexandria, a daughter was born. 
T h is was the dist inguished Hypatia. It seems that 
in her early youth she went to Athens, where she at
tended the lessons of Plutarch the younger and his 
daughter, Asclepigena, who together directed the 
philosophical school. Leaving her country as a pupil,  
she returned as master, and the magistrates of A lex
andria invited her to lecture in public. Later she 
taught mathematics and philosophy. She also taught 
geometry, algebra, astronom y, and several i n ventions 
are attl' ibuted to her, as the  aerometer, planisphere, 
astrolabe, and the alembic. Her works were lost, but 
the historians attri bute to her a commentary on the 
. .  Treatise on Conic Sections, " by Apolloni us ; a com
mentary on the Arith metic of Diophantus--th e  first 
a lgebraic works known ; and an astronomical rule. 
No othel' woman has had greater glory. Beautiful,  
eloquent, w ith a voice w hich was called d iv ine ; honor
ed. aimired b y  all, Hypatia had many celebrated dis
ci ples, among them Synesius, who called her " my 
benefactress, my sister, m y  mother." After the most 
luminous glory came the most ferocious torture. At 
that time Alexandria was torn by religious strife, and 
three rival religions contested the ground-Judaism, 
Paganism and Christianity. In 415 she was dragged from 
her cart into the church of Cresar. where she was stoned 
to death ; then the poor l imbs, lacerated and bleed
ing, were taken to Ci naron, the place of torture, where 
t bey were burned. We have no portrait of Hypatia, 
hut  all of us can imagine her with the l uminous halo of 
a m artyr to science. 

Besides these two great st ars, Hypatia and Agnesi, 
we can introduce a number of m inor planets, all of 
whom revolved in the great heaven of mathematical 
and astronomical science. To Margaret Bryan, an Eng
l ish astronomer of the beginning of our  century, we 
owe several works on astronomy. hydrostatics, etc. 

Miss Clark is  our contemporary.  She was born i n  
the south of Ireland, a n d  i s  author of a • •  Popular His
tory of Astronomy in the Nineteenth Century," which 
has already passed through several editions, and other 
astronomical works. 

Maria Clm i tz (161�), of Silesia, through her as
tronomical works published in 1650, merits her title 
of " the second H y patia." 

Sofia Germain. born at Paris in 1776, was said by 
Biot to ue " probably the person of her sex who has 
most deeply penetrated into mathematics, " 

Caroline Herschel, sister of ',he great astronomer, 
passed entire n ights with him observing the stars, aid
ing him most efficiently, and herself d iscovering comets. 
She d ied at the age of 98, in 1848. 

Maria Margaret Kirch, born Winkelman (1660-1720), 
the wife of the astronomer, continued h is work after 
his death, studyin� the skies. She published an i m
pOl·tant work on the conj unct ion of Jupiter and Sat
,I I 'n which t ook place i n  1 713. 

A nother i l l ustrious woman astronomer is  Dorothea 
Klumpke, born at San Francisco, who, after a splendid 
examination at the Sorbonne, became chief of the 
bureau for the photographi c  catalo�ue of the stars. 
She is  a worthy ri val of the cele brated Sofia Kowa
levski,  born at Moscow iu 1853, who was the author of 
several famous mathematical works, made important 
discoveries ill the science of the calculus, and was pro
fessor in the Uni versity of Stockholm, where she died 
in 1891.  

Madame Lepante, the Greek astronomer, calculated 
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the annular eclipse of the sun which took place in 1764, 
for entire Eu rope. It was a woman, a Miss Maury, to 
whom we are indebted for the discovery of the periodic 
revol ution of some of the fixed stars, observed by her 
for the first time in the observatory of Harvard College. 

Maria Whitney was the pupil of the great astro
nomer, Maria Mitchell. The latter was born in the 
island of Nantucket, and at the age of 29 had already 
discovered a new comet. In honor of this d iscovery 
the King of Denmark sent her a gold medal and her 
admirers gave her a magnificent telescope. At the age 
of 47 she was called to the chair of astronomy at Vassar 
College, where she afterward became director of the 
observatory. She died in 1889. 

Among the professors at Bryn Mawr College we find 
Carlotta Angas Scot, born at Lincoln, England, in  
1858, who is one of the best living mathematicians. 

Everybody has heard of Maria Somerville, who died 
at Naples in 1872 at the age of 92. Lord Brougham, 
wishing to render popular that great work by Laplace, 
.. Mecanique Celeste, " which was in five volumes, 
requested Miss Somervi l le to place this in accessible 
form. . .  The Mechanism of the Heavens " appeared in 
1831, and was such a perfect work that Herschel  is said 
to have read it with ad mh-ation, and only regretted 
that Laplace no longer l i ved to admire it.  Miss Somer
ville not only occupied herself with astronomy, but 
with physical science. Among other works she pub
lished a physical geography, which was translated into 
many lang'uages and ran through many editions. 
Serene, tranquil,  happy, it is said that she never stu
died more than t wo hours a day, and to t h is fact is as 
cribed her long life of almost a century. 

In addition to those already mentioned. Senator 
Mantegazza calls attention to Lau ra Bassi, of Bologna 
(1711-73) ; Saint H ildegond ( 1 100-86) ; Sofia Pereyaslaw
zewa, celebrated for her original observations in com
parative anatomy ; the French anthropologist, Clem
ence Royer, and others. 

• l e . _ 
So IDe Dra_backil to the U8e oC Acetylene. 

BY PROF· J. VERTESS. 
While coal gas has had to struggle for a whole cen

tury before becoming the almost universal l ighting 
agent, its rival, acetylene, has already-after only a 
short time-achieved a certain success. Of cou rse 
acetylene is  not a newly discovered body, but it is only 
since the economic production of carbide of calci U m  
that i t  has become pract icable a s  a lighting agent, 

Theoretical ly the prod udion  of acetylene is a very 
simple matter. b ut such is not the case practical ly. 

Carbide of calcium, as is well known, is  a black, crys
tal l ine, very hard material, not decomposed by heat, 
b ut easily decomposed by water into acetylene and 
lime. It has a density of 2 '2. and it  is not soluble either 
in  petroleum or in benzine. 

Concentrated acids have no action on it. 
Acetylene consists of a colorless gas, with a penetrat

ing odor of garlic. Its density is 0 '1 ; 1 liter of acety
lene weighs 1 '16 grammes. It is easi ly sol uble in water, 
and can be liquefied at o· under a pressure of 48 atmo
spheres. I n  this state.  it is very explosive. It burns 
with a white flame, without a dark cone j the tempera
ture of this flame is lower than that of coal gas. 

Uufortunately, lighting by acet.ylene sti ll  presents 
numerous difficulties, to which I am desirous of calling 
the attention of specialists and others, now that I have 
had the opportunity of examining the installation 
which supplies the town of Veszprim in H ungary. 

Let us first consider the carbide, the source of all the 
trouble. This  body is never pure. but always contai ns 
at least 20 per cent of impurities. Theoretical ly, 64 
parts b y  weight of carbide should give 26 parts of 
acetylene, that is to say, that 1. 000 grammes of car bide 
ought to produce 406 '25 gram mes of acetylene;  and. as 
1 l iter of this gas weighs 1 ' 16 grammes, we ough t  to 
get 350 l iters. But  the Continental factories wi l l  not 
guarantee a return of morc than 300 l iters, and practi
cal experience shows that we can hardly depend on 
more than 280 to 290 liters. It is true that the estima
tion of the return is not free from causes of error, in
a<lmuch as during the weighing the carbide absorbs a 
certain amount of moisture from the atmosphere ; this 
causes a loss of acetylene, but the small errors which 
result, when calculated on 1 ,000 grammes of material, 
are mUltiplied in proportion.  We are obliged to work 
with smal l quantities, seeing that only 100 gralll llles of 
material give off 30 liters of gas, and it is difficult to 
arrange graduated gas-holders to store such large 
quantities. Further, the carbide is so l i ttle homo
geneous that several samples m ust be tested and ex· 
amined in order to obtain a Illean value. If, on the 
other hand, we only take 10 grammes, the error result
ing from the disengagement of acetylene in the air 
will be mUltiplied one h u ndred ti mes if  the results are 
calcu lated, as they should be, on 1 .000 grammes. I 
have exam ined the manner in which the carbide be
haves in the presence of acids, and I found that con· 
centrated sulphuric acid has no action on this body ; 
but, no matter how little water the acid may contain, 
bubbles of gas are formed u ntil the whole of the water 
is consumed. This property of the carbide of not 
being attacked by conceutrated sulphuric acid euables 
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us to estimate its producing po wei' of acetylene. I 
have made several experiments in this direction, and 
the results obtained were fairly corrllct and concordant. 

I must here again mention that the carbide contains 
sulphur, phosphorus and nitrogen, from which it re
sults th at the acetylene will  be contaminated with 
sulphureted hydrogen,  phosphureted hydrogen and 
ammonia. The acetylene must, therefore, be puri fied 
to the same extent as is coal gas, for fear that its use 
in closed places m ight cause serious accidents. 

But the greatest drawback of all is that acetylene 
burns with a smoky flame. Cer tainly the flame does 
not smoke at first, but after 200 or 300 hours smoke 
begins to ue formed. This is  caused by the burners 
attaining a temperature higher than that of the de
composition of the acetylene, and thus the gas is de
composed into carbon and hydrogen. 

I have also noticed a very curious phenomenon in 
the gas pipes. I there found a deposit of finely divided 
carbon, like soot. I also fouud a very remarkable l iquid 
condensation, consisting of carbides of hydrogen. 
These bodies are also formed i n  the generators, whence 
the necessity of using siphons. We thus  see that it  is 
quite erroneous to imagine that acety lene does not re
quire purifying. 

There is still another inconvenience resul ting from 
impurities contained in  acetylene. It is by no means 
uncommon to see. in a closed place, a sort of fog fi l l  the 
room after a longer or shorter i n terval. What is  the 
cause of thi!! phenomenon ? The acetylene is decom
posed in  the bu rner, the carbon is deposited whi le  the 
hydrogen burns, giving rise to the formation of wa
tery vapor;  and it  is this, in conj unction with the am
monia. the sulphureted hydrogen and the phosphur
eted hydrogen, which produces the fog, causing head
ache and nallsea.-Chem. Zeitung. 1898, p. 174. 

• •  e ,  • 
The elilDate A dapted to Tobacco. 

In the report of the Virginia section for May, Mr. E. 
A. Evans, section director, gives a summary of our  
knowledge of  the  soil and climate adapted to  raising 
tobacco. So far as c l imate is concerned, tobacco rais
ing is profitable over a very w ide extent of territory 
throughout the world. The range of cl imate that is  
found i n  the United States b y  no means exhausts the 
adaptabi l ity of the plant ; i n  fact, w ith tobacco i t  is as 
m uch a q uestion of soil as of c l imate. The cl imatic 
pecul iarities of the regions i n  wh ich the best to bacco 
is grown are not especial ly dwelt upon by Mr. Evans. 
but would make an interesting subject for stud y. T h e  
cultivated plant is evidently more suscepti b le  to  weacher 
than the native tobacco of Virginia,  and is ,  probably, 
the descendant of some variety imported by the earl y 
settlers, so that both soi l and climate must be adapted 
to it. In general. the agricu lturist labors to overcome 
the natural climate of any spot, and his result ing 
crop represents not the plant, or the soi l ,  or the cli
mate, but the intelligen ce of the ski l led la bor. 

We hardly know how one should proceed in order to 
obtain botanical or agricultural material for a fair 
comparison between different c l i mates a s  to their  
effect upon any given plant .  The question of the re
lation between climate and crop belongs to the division 
of soils even more than to the Weather B u reau, since 
the meteorological c l i mate m ust be considered in  con
nection with the underground conditions. The roots 
have one climate, tlie leaves and the fruit have an
other ; the crop results from a com bination of both ,  
w ith 'a  very large admixture of  agricultural skill .
Monthly Weather Review. 

. . . ' . 
The C u r l'c nt S u p pleJne n t .  

The current SUPPLEMENT, No. 1238, contains many 
articles of great interest. . . The East India Vil lage i n  
the Vienna Zoological Gardens " is  described ['.nd illus
trated. . .  The Nature of Valence " is an important 
chemical article by F. P. Venable. " The Use of 
Acetylene Gas for Street Cars, Street Lamps and for 
Automobiles " is described and i llustrated. . .  Pulqne, 
Mexico's National Drink,"  is an i l lu;:;tra18d article. 
. .  Zoological Discoveries in  Carthage " is the continua
tion of an article begun last week and descri bes the 
Punic necropolis. . . O utline H istory of Brick Making" 
contains many curious facts. The " Blake, " the first 
large cru iser of the British navy, is fn l iy  i l lustrated by 
sectional views. .. Russia's Great Na\'al Enterprise " is  
an elaborate article, . . The Catalogue of Science " 
gives particulars of the new schemes which 'are bei n g  
made for an international catalogue of a l l  scientific 
l iterature. 

C O R lentft. 
( I l lustrated articles are marked with an asterisk.) 
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RECENTLY PATENTED INVENTIONS. 
A�rI c u J t "  ra l 1m I,l e rnen..,.. 

STRAW-STACKER.-lI eRMAN STE[N, Gcorgctown, 
Milln . 1'his I:!traw- stackcr can be applied. to any thrash 
illg-machille, and iEl- 80 constructed that a current of air 
drawn from the outBide of the stacker will be directed 
beneath the falling chaff ami 8tmw, thus facilitating the 
passage of the chaff and straw through the flue con
nected w i t h  the receiving-chamber and out through a 

chute connected with the fl ue. The chute is adju.table 
laterally or vertically, and is provided with a hood which 
directs the straw amI chaff. 

LOCKING DEVICE.- HOSEA M. GODFREY, Lovell, 
Wyo. The present invention provides a locking device 
for usc on singletrees. doubletrees, cockeyes. cranks and 
the like. The locking device has two parts, one of 
whir.h is provided with a sbank having an mner and 
outcr lug, and the other of which is  provided with a 
bore grooved to permit tbc passage of the shank. One 
face of the hored part has a shoulder for the inner lug 
to rest against in order to limit  the turning of tbe shank 
in the bore. 

The charQe jar insertion wruter til;'" head is One Dollar a 
line for each inse'rtion ; about eiQht words to a Une. 

A dvertisement.1! must be received a.t publication ojfi.ce 

as earlll as Thursday 7Jtorni1t9 to appear in the follow

ing week's issue. 

M arine Iron W orks. Chlca�(). CataJo�ue free. 
For hoisting enllines . .  J. S. Mundy, Newark, N. J. 
. .  U. S." M etal Polish. Indiana-polis. Samples free. 
Gasol ine Brazing Forge. Turner Brass Works. Chicago. 
Y ankee Notions. Waterbury Button Co . •  W aterb'y, Ct. 
Handle & Spoke Mchy. Ober M fg. Co., Cbajlrin P·alls, O. 
Hook and Eye Patent for Bale. �'. J. Rappold, Erie, Pa. 
i l  Dies and Die Makin.'?:," $1. Send for index: sheat. 

Bottle. non-reU l iable • .  /. Biesel . . . . . . . . . . . . . . . . . . . . .  632.956 
��m�: ���:��gU:gl�: �: we

�.
s

fioi;ii-i8 : : : : : : : : : : : : :  �:�A¥ 
Hott le. paste. G. P. Crl\l<in . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.8C6 
Bottle stopper. J .  W. Dawson . . . . . . . . . . . . . . . . . . . . . . . 63.1.(1.U 
Brick for l evel tJoors aJllt ceilings, etc., hoJlow, 

1'. Row .. ld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,044 
���

d
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t
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Brus h ,  ciampiug, Sell  & Mayn ard . . . . . . . . . .  _ . . . . . . . 632.7Y3 
Buckle, h arness . •  J. A. (J.avit.t . . . . . . . . . . . . . . . . . . . • • . .  f.32.996 
Butfer, A l m a  &. Weiss . . . . .  . . . . . . . . . . . .  ' • . . . . . . . . . .. 632.688 

Button, S. A. Koltonski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.om Calendering machine. E. Gessner . . . . . . . . . . . . • . . . . .  63"�.1 14 
Call system, electri c.  H. M. Dumas . . . . . . . . . . • • . . . . .  632.9fW 
Can body tianging device, A. Lotz . . . . . . . ' . . . . • . . • . .  632.840 Car coupling . . J. Cul ton . . . . . . . . . , . , '  . . . . . . . . . . . • . . . . .  632.701 
Car cou pling. I. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . .. 63.'1.080 
Car coupling, W. L. �toneSifer . . . . . . . . . . .  , . . . . . . . . . 6:i2.904 
Car coupling, Yeiser & Hancock . . . . . . . . . . . . . . . . . . .  632.861 
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Card clotbinl< for fancy rolls, J. H. Crowtber . . . . .  632,898 
Carding machine con denser attach ment, C. D .  

Injlrabam . . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6-32,871 
Carpet fasteninjl device. E. D. Berry . . . . . . . . . . . . . . . 632,911 

M A C H I :'I! E  FOR CLEANI:'I!G GRAIN. - NORTON 
BROOKER, Agency, )10. rrhe machine is of the ro
tary type, and is adapted to discharge tbe c haff and 
hulky refuse from the tail end and to deliver the smaller 
seed an(1 dust to a chute at tile exterior of the reel into 
which the grain is fed, the good grain being retained in 
the reel and delivered automatically to outlets from 
whence it may be conducterl to any desired point. 
Particnlar attention has been paid to the mechanical con
struction of the apparatus, 80 that its operation will he 
accompanied by no excce8-ive friction. 

HAND-SHIELD.-MELV1LLE F. BARTH, Indianapo. 
lis, Ind. This band-shield is designed to protect the 
wearer's hauds while engaged in outdoor work or amuse
ments, particularly in riding the bic)'cle. The ehield 
may be manufactured of thin leather, silk fahric, can
vas, or any other suitable material, and to snit the de
mands of tbe trade graded size. are to be furnished to 
fit upon the hands of men, youths, or women. J.  L. Lucas, Bridgeport. Conn., Eo S. Case. See Bicycle packing case. Card case. 

Caster, J. W. Bateman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632,77( 

Elect rical A p parat us. 

AUTOMATIC CODE TELEGRAPH FIRE-ALARM 
APPARATUS.-R[CHARD PEARSON, London, England . 
This invention i. esscn tially concerned with tbe testing 
of the circuit>< upon which automatic fire-alarm instru
ments are instal leJ. the purpose being to enable the 
whole of the alarm mt·ch a n k ·ns upon the same circuit 
to be separately tested by momentarily closing a test
ing. circuit at the fire. engine station, so that personal 
inspection of the several instal lations is unnecessary. 
The test ma.y be repeated at such frequent intervals as 
to insure immediate detection of any inj ury to the cir
cuits or instrnments. 

GARMENT-SUPPORTER.-WILLIAM W. CARDER, 
Oldtown , Md. The supporter is especially adapted for 
hanging trousers and may be applied witb equally good 
results to thick and to thin garments. The device is 
light and strong, i. so constructed that the weight of the 
garment when the supporter is h ung up will tend to in 
crease the clamping action of the jaws of t b e  device. 
T he hauger will remain in a fully open posi tion until  in
tentionally closed. 

Mecba nical Devices. 

LOG-S AWING MACHINE.-SAMUEL W. BUTTER
FIELD. Three Rivers, Canada. The machine is provided 
w i tb a feeding device for the log and with a lever 
mounted to swing up and down under the control of 
the operator. In the free end of the lever a circular 
saw is journaled and adapted to pass transversely 
of the feeding devices. The end of the log abuts against 
a movable stop and is actuated from the lever. A mov
able hlock-kicker is normally held in a locked popition 
and out of engagemen t wIth the front end of the log. 
the kicker being automatically un locked by the lever at 
'about the time the saw h"s passed through the log and 
the stop has been w i thdrawn to allow the kicker to move 
the CUI-off hlock from the feeding device. 

CYCLOMETER.-JAMES E. BEAN. Fond dn Lac, 
Wis. 'l'he cyclometer is arranged to indicate simulta
neously the number of miles traveled during tbe season 
and the number of miles of the individual trips made at 
the time. The mechanism comprises independent sets 
of numeral-wheels and a star-wheel adapted to he driven 
from the bicycle- wheel . The cyclometer is provided 
with a shaft carrying two pinions, each geared with a 
set of numeral-wheels. A worm engages one of the 
gear-wheels of tte shaft and is driven hy gearing from 
the star-wheel . 

UMBRELLA.-ELISA A. and EDWARD DE BlAGG I, 
Manhattan , New York city. The invention pro
vides a means for preventing nmbrellas from turning 
inside out in high winds and from heiu/! injured by 
contact with other ohjects while in use. The nm
brella has a handle or stem on wbich a crown is ro
tatable provided with longitudinal slots in its npper por
tion. A cover is fastened to the crown ; and upon tbe 
fastening mean. a washer resu having inward projec
tions engaging the slots of the crown . A bell surrounds 
the slotted upper portion of the crown, engages the 
washer, and is prevented from moving longitudinally. 

AMUSEMENT DEVICE.-GEORGE C. T,LYOU and 
JEAN M. A. LACOJllME, Coney Island, Brooklyn. New 

York city. The object of the Inveution is to attract and 

amuse people by the novelty of tbe sens�tious produced 
by the uee of the device. The apparatus consists essen
tially of two concentric cylinders, the inner one bein/! 
provided with seats and pivotally supported upon a 
shaft, 80 tbat it  will remain in approximately the same 
position at all ti mes, the center of gravity being below 
the shaft and the outer cylinder being mounted to turn 
about the inner cylinder. The device is provided with 
mechanism by which the seats witbin the inner cylinder 
are given vertical reciprocations. 

M ANUFACTURE OF MANTLES OR INCANDES
CING ELEMENTS FOR GAS-BURNERS. - OTTO B. 
HEINZE, Baltimore, Md. The inventor h"" devised a 
process wherehy incandescent mantles are practically 
rendered indestructihle witbout impairing their illumi
nating quality, are rendered flexib!e and firm after igni
tion, and are prevented from shrinking wben in use. 
The inventor thinly coats tbe snrface of the refractory 
ma terial of which the mantle or element is composed 
with a vitreous body and heats the mantle or element to 
fuse the coatinl( with the refractory porous mass of the 
mantle or element. 

RETOUCHING-FRAME. - JOHN N. CHOATE, Car-

AUTOMATIC D EAD-LATCH LOCK.- W.G. RAINES. lisle, Pa. A novel effect can be prodnced in retouching 
148 West 12.'jth Street, Manhattan, New York city. In I negatives by means of vibrations imparted to the nega
dead-latch locks it is customary to provide a detent tive itself in.ste�d of to the retouching. pencil or the 
which drops hehind some portion of the bolt to prevent band of the retoucher. The present .i?vention provides 
its withdrawal after the door is  closed. except by a an apparatns for thIS purpose, comprl>!lng a frame and a 

key. This in vcntion provides a peculiar construction clamp adapted to support the negative out of contact 
ami arrangcment of the part" of a lock of this kind, with the adjacent portions of the frame. A hammer is 

which may be set into operati v� engagement hy the made to strike the clamp and thus impart vibration 
departi n g person. thus rendering the locking-detent thereto and to the negative, independently of the 
automatic, locking the latch as each person goes out, and frame. 
yet permitting the door to be opened w ith a la tch-key. HUNTING-KNIFE.-WILLIAM J. SHELTON. Colum-

Hall way-A pplla ncel!l. 

RAIL·JOINT.-GERMAN L. BAXTER, Lexington, Ky. 
It is the object of this invention to provide means for 
supporting the joint at the ends of t.he rail. and to bind 
rail.  together in such a manner that the joint cannot be 
di splaced, thus preventing the shock due to dropping of 
the joints. The rail -joint used is of the snspension kind 
and is provided \\ ith a cross- har which engages the nnder 
sides of the rails. 

M I "c e l l a ne o ll s I nve n t l o n 8. 

THILL·CO UPLING. - GEORGE W. DAVIS, Gilsum, 
N. H. The inventor has so constructed his thill-coup
l ing that w hen the draft-animal is  removed, the t.hills 
wil l  be antomatically carried up to a position of rest. 
The con piing permits the thills or shafts to be readily 
removed and replaced whenever necessary, and possee-bes 
the merit of bein g  noiseles. under all conditions of travel. 

ACETYLE"'E·GAS GENERATOR. -ARTHuR RIEF
FEL, Bonlvard Exelrnane 42. Paris, France. In this ap
paratus for the automatic production of acetylene gas. 
the column vf feed-water for the gas-generating part 
of the apparatus is kept very much at the same height 
above the generator, and the water is fed intermittenlly 
and automatically to the gas-generator, according to 
the consumption, by means of , a devicc which re li€ ves 
the bell-shaped top of the gasometer when it descends 
and weights it when ascending, so that the top exercis.es 
on the gaA a pressure which is inferior or superIOr to 
the load in tb.e feed-water colnmn. 

BOTTLE-C LOSURE. - WILL[AM D. KILBOURN, 
Pueblo, Colo. The closnre is designed particnlarly for 
bottles containing liquid nnder pressure, and comprises 
a hollow expansible stopper in which a plunger moves. 
Thc plunger is connected with an anchoring.piece from 
which arms extend having teeth and engaged hy a c1amr
ing-ring. The closnrc IS tightly held in place and her
metically seals the neck. 

BLIND-FASTENER.-EDWARD HUGHES, New Bed
for,i ,  Mas.. This fastener is designed to be attached to a 
building so that the lateh carried by the .hutter will  au
tomatically effect a locking engagement therewith. The 
fastener wlH automatically exert tension hetween itself and 
the blind, when the blind is to be locked to a wall, thus 
preventing accidental closnre. The fastener is provided 
witb more than one keeper for the hlind lateh, thus en
abling it to be need even should one keeper break. 

hia. Tex. It is the object of this invention to provide a 
knife with which a wire-cutter is connected, so as to 
render the knife useful in cutting through wire fences. 
The hlade is formed with a recess in which a lever is 
pivoted formed WIth corresponding recesses. To the 
lever and hlade, cutting-disko are secnred having cutting
recesses. In cutting wire. the knife is placed witb the 
cutting-edges of the di.ks embracing the wire; and the 
lever is pressed toward tbe handle of the knife to cut the 
wire. Wben one set of cutting edges becomes dull, 
another set may be brought into register with the proper 
recesses. 

DeNign8. 

DRAINER.- COURTLAND HAYNES, Hawesville, Ky. 
The leading feature of the design is found in the espe
cial shape of the drainer, in which the hottom is in the 
same horimntal plane througbout and the back is a 
straight line from side to side. The sides are parallel 
and straight from the back to a point near the front, 
from which point the sides gradually converge and meet 
a straight line defining the front of the drainer. 

PLATE.-AuGUST A. GRAMETBAUR, Manhattan, New 
York city. The plate has a central panel containing a 
picture of Admiral Dewey. Surrounding the central 
panel are portraits of the commanders of the Manila 
squadron. Tbe outer border of the pi ate contains pic· 
tures of tbe various vessels of Dewey's squadron. 

LAP-ROBE . - MAGGIE B. SHOWEN, Macon, Mo. The 
principal characteristic of this design is  found in widen
ed portion. flaring outwardly . 

SPOON. - WILLIAM A. RAYMENT, Taunton , Mass. 
Two designs for a spoon have been issued to this in
ventor. 1n the one design the handle is bent or howed 
back and under �nd has its extremity lapped against the 
inner side of the handle. near the jnncture of the latter 
with the bowl. In the other design the handle is curved 
to return upon itsel f, with its free cnd lyIng below the 
upper pertion of the handle and d.-wehe.! therefrom and 
from the bowl of the spoon. 

SPOON. - W,LLIAM McAuSLAND, Taunton, Maps. 
The spoon is characterized by a handle returned or bent 
down, the portion below the bend being curved re
versely. 

NOTE.-Copies of any of these patents will be furn
ished by Munn & Co. for ten cent. each. Please state 
the Dame of the patentee, title of the invention, and date 
of this paper. 

M achine Work of every description. Jobbing and re
pairing. Tbe Garvin Machine Co., 141 Varick St., N. Y. 

Ferracute Machine Co.,  Bridgeton. N. ,1 .. U. S. A. Full 
line of Presses, Dies, and otber Sheet Metal Macbinery. 

r:r .M achinery for R. H.. contractors, mines, and quar
ries, for h oisting, pumpin�. crusb ing, excavating, etc. , 
new or 2d-baild. Write for list. W i lIts Shaw. Chicago. 

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La V er�ne Refrh;reratinll lIa· 
cbine Com pany. p'oet of East 136th Street, New York. 

The best book for el ectrICians and be,z'i nners i n  el ec· 
t ricity is •• Experimental Science." by Geo. M. Hopkins. 
By mail.  $4. Munn & Co . . publIsber., 361 Broadway. N. Y. 

rr- Send for new and complete catalogue of SCientific 
and other Books for sale by Munn & Co. , 361 Broadway, 
N ew York. F'ree on application. 

HINTS 'l'U CORRESI'ONDEN'fS. 

Name8 and A dd " e88 must accompany all letters 
or no attention will be paid thereto. 'fhts is for Oill 
information and not for publication. 

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

I nq II h·l e l!!' not answere() in reasonable time should 
De repeated : correspondent. will bear in mind that 
some answel'8- require not a Httle reEearch, and. 
though we en<ieavor to reply to all either by lettel 
or in thie department. each mUEt take his tum. 

B .. y e r  .. wishmg to pnrchase any articie not advertised 
in onr colnmns will be furni.hed with addresscs of 
bouses manufacturing or carrying the same. 

S p e c I a l  "' rlt t e n  I n fo r rn u t l o n  on matters of 
personal rather than general interest cannot be 
expected without. remuneration. 

S c i e n t i fi c  A m e rh, u n  S u p p l e n. e n t "  referred 
to may be had at t.he office. J'nce 10 cent>< each. 

Book .. referred to promptly supplied on receipt of 
price. 

'll i ne r a l  .. sent tor examinatlOn sbo\1ld be distinctl y 
marked or labeled . 

(77�1) A. C. sa�'s  : Please If't mp. know 
if y o u  can furnish m e  any information ahont mineral 
rods. I inclose ten cents for UtlY number of your Daper 
that gives a description of sa me . I have recently seen 
one and I do 1I0t know mucb about them ; they to me 
look like a swind le on the order of the general rnn of 
such things. (A play npon ignorance. ) Thinking you 
migh t be a ble to enlie;hten me on the subject I write yon. 
A. We are constantly i n  receipt of inquiries from our 
correspondents regarding mineral or divining rods which 

are also called by a number of other names. We wIsh to 
warn all our readcrs against these fraudulent rods with 
which the market is flooded. No mineral or divining 
rod ever yet located a penny's worth of gold o�silver and 
never will , as these metals do not act u pon a mag
netic needle. Our Bubl3criber is entirely correct in con · 
sidering that they a,'e a play upon ignorance and we 
have already published a full article showing the fallacy 
of the divin ing rod. It ought to be readily seen that i f  
such an instrument \\t as  made that the owner of i t  would 
not part with i t  for millions as he could use it in locating 
valuable minine; properties. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

SEPTEnBER. 1 2, 1 899. 
A N D  B A C H  B B A R I N G  T H A T  D A T B. 

LSee note at end of list about cupies of tbese patents.] 

Acid derivatives, making uric, �'. Ach . . . . . . . . . . . . . 6.12.828 
Adj ustable seat. T. B. Mason . . . . . . . . . . . . . . . . . . . . . . . 63:1,021 
Adjustable table. P. A.  Conjlour . . . . . . . . . . . . . . . . . . . . 632,804 
A l b u m  with detachable pictorial post cards, J .  

Pbil ipp. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,788 
Annealing furnace, wire. E. E. Douglass . . . . . . . . .  632.8.% 
Anode, A.  L. W a l ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.'I.0i>6 
A uger, bollow, J.  Stepbens . . . . . . . . . . . . . . . . . . . . . . . . .  632.76-1 
Automobile. W .  R. C. Corson . . . . . . . . . . . . . . . . . . . . . .  632,805 
Axles and journals. means for reducing friction 

of, W. J.  Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.0'93 
Badge fastener, J. 1'. A .  Petscb . . . . . . . . . . . . . . . . . . . . . 632.84;' 
Bat b apparatus. vapor, E. A. Butts . . . . . . . . . . . . . . . .  632,802 
Battery cel l ,  voltaic. H. de Rufz de IJavison . . . . . .  632.87:l 
Hearing device. adjustable ball. E. W. McGuire . .  632,878 
Bearing, oscil lating. H. B. Keiper . . . . . . . . . . . . . . . . . .  6:l3,096 
Bearing, roller. P. �1. St. LOuis . . . . . . . . . . . . . . . . . . . . .  6."13,053 
Bearin�. shaft, B. K. Foss . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.W5 
Bed and doucbe pan, n. Hogan . . . . . . . . . . . . . . . . . . . . 63:l,(101 
Bed, folding metal. U. '1'. Dyett . . . . . . . . . . . . . . . . . . . . . 632,7Q.'l 
Bel l ,  bicycle, T. Mi l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. fl.l2.819 
Bel l .  door, J. D. Rat liff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.82( 
Belt, conveyer. J.  J.  Ridgway . . . . . . . . . . . . . . . . . . . . . . . 6.'l"l.750 
Bicycle. 1\ W. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.807 
Bicycle, G.  Van H orn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,7\17 
Bicyc l e  lam p bracket, Wai bel & Meytrott . . . . . . . . .  632,858 
Bicycle packing_case. W. Hylandt-Rbeydt . . . . . . . . . 633.070 
Ricycle pump, K .  Buxbaum . . . . . . . . . . . . . . . . . . . . . . . .  632.b'96 
Bicycle pump. automatic. P. Hanson . . . . . . . . . . . . . . 632.784 
Bicycle rest. A. G. Sbields . . . . . . . . . . . . . . . . . . . . . . . . . . . tj;�l,04ij 
Bicycle sled attacb ment, A. Nelson . . . . . . . . . . . . . . .  63.3.Q.'l0 
Bicycle 8upport, E. E. Josef . . . . . . . . . . . . . . . . . . . . . . . . 6.'lO.OlU 
Bicycle su pport. H .  H. Perkes . . . . . . . . . . . . . . . . . . . .  633.fI1H 
Bicycle support and tire cleaner, Batten & M aul.. 632.8(J() 
Bib,  cbild's. C. A. Blank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.32.8Ii.� 

Blind slat rOd. J. P. K ooy . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.013 
Blouse or waist and skirt and belt connector, M .  

Lang . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . .  632,923 
Boat adapted to operate on land or in water. J .  

P .  Boulesque . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 63.3.065 
Boiler, R. W. J acobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,720 
Boiler cleaner. m echanical. F. W. HorJllsh . . . . . . . .  63"l.785 
Boiler fiue. tubular. A. 'l'aggart. Jr . . . . . . . . . . . . . . . . .  632.9�1 
Book, bank llccou nt. W ever & Parmerter . . . . . . . . .  63'l,769 
Book, blan k ,  �'. H. H ertle . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,941 
Rook. deposit and check. G. H. Hogera . . . . . . . • . . . .  632.152 
Bottle cork fastener, E. C. Akers . . . . . . . . . . . . . . . . . . . 632.981 
Bottle Ollin" machine, E. R. Klemm , . . . . . . . . . . . . . .  632,724 

Cbaln. watch,  8. O. Bigney . . . . . . . . . . . . . . . . . . . . . . . . . .  633,092 
Chair, D. J. Bijlelow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.632 
Chair, H. W. Bolens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,775 
Cbair. S. W_ J ohnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633,087 
Chairs, cradles, etc., automatic fan attachment 
Ch.f�;, r8����0�c��i
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Cigar vending machine, coin operated, G. W il. 

helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,798 
Cigarette machine. }4"'. E. Zscbernig . . . . . . . . . . . . . . . .  6S2.9H3 
Cigarette making device, J.  B. Popenhagen . . . . . . . 6.)3,038 
Cloth pressing machine, bed plate t'or rotary, D .  

Gessner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.8.'17 
Clotbes drier. F. S. G rant . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.99!! 
Clot.bes line. pinless, .J. R. Bolton . . . . . . . . . . . . . . . . . . . 632.88!l 
Coal hod. soh sifting. I .. St. 'Clair . . . . . . . . . . . . . . . . . . . .  632,88-1 
Comn handle, �'. C b i l l ingwort b . . . . . . . . . . . . . . . . . . . . . .  6.32,9\4 
Coins or checks. making bimetalhc. G. G. Green-

burg. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.9:18 
Collapsible seat and headrest, Kidd & Depue. ". 6a'l.012 
Comb cleaner, J. M. B lack . . . . . . . . . . . . . . . . . . . . . . . . . . 632.935 
ConcentrA.tor. J. Woodham . . . . . . . . . . . . . . . .  : . . . .  ' "  633.o.�9 
Conductors t b rough conduits. cli p  for drawing, J. 

G. O' Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . 633.067 
Cork drawln� device, H. E. Peterson . . . . . . . . . . . . . .  632.742 
Corset busk fast.ener, A. F.  Chesney . . . . . . . . . . . . . . .  6aa.073 
Coupling. See Car cou pling. T h i l l  coupling. 
Covering for bodies impe1led through water. J .  

O'IJura . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  682.7'38 
Cultivator, G. W. Noble . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . r':{3,oo.:� 
Cup. See Invalid cup. 
Currycomb ,  N .  L. Lodab l .  . . . . . . . . . . . . . . . . . . . . . . . . . .  632 .700 
Curtain Oxture. A. J .  Slack . . . . . .  . . . . . . . . . . . .  . . . 6.12.048 
Curtain stretch er. H. A. Book . . . . . . . . . . . . . . . . . . . . . .  t"32.8ti7 

Cycle chain adjusting devi ce. H. Ganswiudt . . . . . .  0.12.711 

Cycle steeri ng apparatus. R. C. Ayton . . . . . . . . . . . . 6.1.:H);'1 
Damper mechanism for fu rnaces. t ime, 1\1 .  I .  

Bain . . . . .  . .  . .  . .  . .  . .  . . . . .  . .  . . .  . . . .  . . .  . 632.9.19 
Dash pot and actuating cylinder. G. B. Petsche . . ti.'12,744 
Dental forceps, M .  B .  M cGhee . . . . . . . . . . . . . . . . . . . f�{2.s..:� 
Desk. wrltinl<, J. 1'. L. N i lson . . . . . . . . . . . . . . . . . . .  6:l'l.!l24 
g�g�'c�dIi.CN����ii &' i-i i ilkley:· · . . :: . . . .  : :. '. :.': ��:;w. 
Door check and closer. P. J. ) .eunart . . . . . . . . . . . . . . f):tlOl;) 
g6g� ��g�:�i.
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Orau�ht mechanism. P. Brown . . . . . .  , "  ' . . . . . . . . . . .  6:�2,�12 

Draining. rack. J . � .  & �. T. f4'jrth . . . . . . . . . . . . . . . . . . 6:r2!'R99 
Dress s h I e l d .  A. C. SqUires . . . . . . . . . . : . . .  . .  6.12.R83 
Brier. See Clothes d rier. Sand drier. 
D r i l l ing macbine. porta ble, H. S. &I C. E. Olenn . . . 6:12.921 
Drum. heating.  G. T. H o ff· . . . . . . . . . . .  : . . . . . _ . . . . . , 6.3.'1.00:-1 
Drying apparatu s ,  J. Howe . . . . . . . . . . . . ; . . ' . . . . . . . .  6.':l2.943 
�;jl" beater. B . 1'. Crepeau . . . . . . . . . . . . . : . . . . . . . . . . . .  6.'12.780. 
}l�rectric brake, J .  K \V i l l i».mson . . . . .  , . . . . . . . . . . . .  , . 632.932 
I£lectric O xtures detachable connect ion for. S .  

G .  Read . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . 633.()'19 
�:����;� :����j�
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}l�lectric met er, E. Oxley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.12.739 
Electric switches. automatic device for operat-

ing.  I .  Deutsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  ('@.095 
Electrical condu ctor conduit,  M. O. SpriIl� . . . . . . . .  6.12.ma 

Electrode, M. Wuillot. . . . . . .  . . . . . . . . .  . . . . . . . . . . . .  6:13,000 
El evatin g  machine, hydrau lic,  S. I • .  Berry . . . . . . . .  6.12,829 
EnamelinJ{ steel or homogeneous iron, W. F. & 

G. W. Niedrlngbaus . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:12,7.'17 
Engi n e .  See Explosive engi n e .  Gas eng-Ille. 

Hotary engine. Rotary power engine.  Ro
tary steam engine. 

Engine and d ynamo, combined, C. C. Cowan . . . . . .  fh32.89G 
Engine and dynamo electric machine, com bined , 

C. C. Cowan . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  6;l2,R97 _ 
Engine controlling and regulating mechanism , 

'1'. H. Hicks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,716 

Engine reversing J!ear. gas or petroleum ,  E. Pe-
treano . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.74:l 

Engine stop mechanism. L. St. Peter . . . . . . . . . . . . . fl3.'3,09O 
}4�vener. three-borse, R. C .  Harris . . . . . . . . . . . . . _ . . . C,32.8ti9 
�;xplosive engine, C. R. Dael lenbacb . . . . . . 1;32 ,917 . 632.918 
ExplOSive engine, J. Walrath . . . . . . . . . . . . . . . . . . . . . . •  6.'12.859 
E xtracts, making nutritive, O. G. C. L. J. Over' 

beck . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . .  . . .  63"1.968 
Fabric. See ROOfing fabric. 
Fan, ventilating, H .  L. Parker . . . . . . . . . . . . . . . . . " . . .  (',32,140 
}4'arrier's knife. T. J. Pope. . . . . .  . . . .  . . . . . . .  . . . . . .  fia2.846 
Ifaucet, K Randolph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi.12.747 
Feed water heater, steam boiler. M .  N. "·orney . . .  6.12.700 
Fence machine, wire. A .  B. Probasco . . . . . . . . . . . . . . ti:{2.7'6 
Ifence post. O. Andrew . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti.1.'l:tff>"l 
JI:ence post� J. S. M.u l Ieu�x . . . . . . . . . . . . .  : . . . . . . . . . . . . .  f!.1'2.tl�j 
li ence spacmg deVice, Wire, J. T. CollIns . . . . . . . . . . . h.'-tl-,1m7 
Ii'ence. wire, ti. C. Metcalf . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:12�'i:�7 
�'i ftb wbeel. ,I. II. G re8som . . . . . . . . . . . . . . . . . . .  � . . . . .. 6;�I.lI! O 
�'i 1ter. C. L. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl.'I2.lr.1J 
�'ire escape, L. A .  Boehme . . . . . . . . . . . . . . . . . . . . . . . . . 632.1)�r2 
Ii'ire escape, J .  H .  CHnton . . . . . . . . . . . . . . . . . . . . . . . .  , .• 6.12,89a 
Fire escape. E. P. Feiker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,003 
Fire escape. F. :M i nster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.12.820 
Fire exti nguishing apparatus, H. Ii .. Dunbam . . . . . B:l2.702 
�'isb hook.  J. K Dau�b erty . . . . . . . . . . . . . . . . . . . . . . . . ti.'l-'1.081 
Insbing alarm device. H. Perrin . . . . . . . . . . . . . . . . . . .  6.'12.823 

Floor constru ction. R. D. Gallagher . . . . . . . . . . . . . .  632,710 
Flower pot. E. S.  W i l l iams . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.\178 

Fluid compressor, C. F. & H. L. Scbneider . . . . . . . .  6.'12.756 
Ii-'Iy paper. sticky, W. 'r h Il Il1. . . . . . . . . . . . . . . . . . . . . . . . . 6:-rJ,827 
Ii"oot warmer. locomotive engineer's. M. McCune. 632.877 
Furnace b eat regulating attacbment, C. P. Cald� 

wel l . . . .  . .  . .  . .  . . . .  . .  . .  . . . .  . . . .  . .  . . . . . . . .  . .  . . . . . . . . . 632,803 

Gage. See Pressure or vacuum gage. 
Game board, J. A. Crandall . . . . . . . . . . . . . . . . . . . . . . . . 633.077 
Game counter. R. J. Wil kens . . . . . . . . . . . . . . . . . . . . . . . 6.'13.� 
g:����� :�r��g�::r. �.]S·. �f�3::� . . ::.·::. :.·: . . :::.': :  -=:7� 
Gas burner, h y d rocarbon, it. D. Cody . . . . . . . . . . . . . 632.89i 
G as engine. 8. A.  A y res . . . . . . . . . . . . . . . . . . . . _ . . . . . . . 6.12.R88 
Ga.s engine, �'. Bu rfi!er . . . . . . . . . . . . . . . . . _ • . . . . . . . . . . . 0.12.913 

Gas engine. Hay & Bullock . . . . . . . . . . . . . . . . . . . . . . _ . . fl.32,81( 
Gas engine, H .  Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1;32.7.'2 
Gas engine, explosive. H. Smitb . . . . . . . . . . . . . . . . . . . . 632,763 
G as generating apparat us, acety lene, E. Henri-

quez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.940 
Gas generating beater. bydrocarbon, C. Rutkos· 

kie. . . . . . .  . . . . . . . . .  . . . .  . . . . . . .  . . . . . 632.881 
Ous generator. T. H. J Leckband . . . . . . . . . . . . . . . .  6.'12.81 7 
G as generator, acet ylene, F. A. M i l ler . . " . . . . . . .  t).1:'�.008 
Gas generator, acet y lene, W. 14'. Mudge . . . . . . . . . . . . t;'1.1J127 

Gas generator, acety lene, L. F. Rose . . . . . . . . . . . . . . f)3.'Hl4:{ 
Gas generator. acetylene, J .  K. Rusb . . . . . . . . . . . . fl.1.').045 
Gas generator. acetylene, A.  Ii'. Schulz . . . . . . . . . . . .  6..')2,757 
Gas b eater, H. A d ler. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 6&'1,OIil 
Gas. making, H.  N eumann . . . . . . . . . . . . . . . , . . . . . . . 633,031 
Gate. gee Rail way crossing gate 
Gate. G. 8ommer . . . . . . . . . . . .  , ... . . . . . . . . . . . . . . . . . . . . . . .  632.85B 
G earill ll ,  f1'. W. Mase . . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . .  . �?2.87� 
Gearing. V. V. 1'orbensen . . . . . _ . '  . . . . . . . . . . . . , . . . . . . 632.88h 
G enerator. See Gas generator. 
Golf  clu b, 11. H .  Sweny . . . . . . . . . . . . . . . . . . . . . . . . . .  632,6&, 
G rain ,  etc . . Hutowatic sam pling apparatus for, C. 

G eissler . . . . . . . .  _ . . . . .  _ . . .  : . . . . . . . . . . . . . . . . . . . . . . .  632.713 
Grain scouring macbine� C. H. Bidwell . . . . . . . . . . . .  tl32.8.'l1 
Gun. blow. A .  G. J a cobs . . . . . . . . . . . . . . . . . . . . . . .  632$18 
Handle bar. W. J. Tanner. . . . . . . .  . . . . . . . . .  . . . . .  1\3:l.()''H 
B arness, J. Reel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6&'I.U41 
H arrow, H .  H.  Rurdick . . . . . . . . . . .  . . . . . . .  .632,777. 63�.'j78 
Hat. coat, and umbrella holder. combi nation, D .  

Rabi nowitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.880 

Hat forming machine'. R. J. Lyuch . . . . . . . . . . . . . 632J84 1 
H eater. See "'eed water h eater Gas beater. Gas 

generat ing b eater. 
Heat.in �  system, Bosley & Wurdack . . . . _ . . . . . . . . . . .  632,958 

Heddles to shaft s. means for attachmg, K. Kur. 
Jllann . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . 632.72(; 

Hinge, G.  'V . Clum . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . .  6.1.'--l.07':. 
H i nge. sprinR", A .  Robinson . . . . . . . . . . . . . . . . . . . . . . . . .  6.'12.850 
1I 0i.tin� drum. E. W. W i l ey ,  Jr . . . . . . . . . . . . . . . . .  63"l.910 
Holdback clasp or cbeck loop for v ehicles, C. Tee· 

ter. . . . .  . .  . . .  . . .  . .  . .  . .  .. . .  . .  . . .  . . . . . . .  . . . . . . . . . . . . . . 632.953 
Hook. See �'Isb bOOK. Safety book. 
Horseshoe, Coats &I Sponenburgb . . . . . . . . . . . . . . . . . .  632.900 
Horses boe. soft tread . H. Lagerquist . . . . . . . . . . . . . 632.786 
Hose nozzle, J. Busha . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1.1,06!J 
Hot plate, J. K. Smith . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . 633,049 
House. See Smoke bouse. 
Ice cream freezer. S. Sweeney. . . . . . . . . . . . . . . . . . .  6iJ2.8&G 
I ncandescent mantle su pport. L. Sttassny . . . . . . . • 633,002 
Indicator. See Electric m dicator. 

© 1899 SCIENTIFIC AMERICAN, INC.



ORDINAKY RATE!>!. 
Inside PaK'e, each insertion. - ,.:;; cents a line 
Back Palre. each insertion. - - $1 .00 n line 

[if'"' Far some clasSf,� Df  Advertisements, Special and 
Hiqher rates are requ.ired. 

The above :ue charges per agate liy?e-ab<:mt e i.gbt 
words per hnc. 'l'h is notice sbows the wldtl1 of the l ine. 
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ment. as the letter press . Advertisements must be 
received at Pub l ication Office 88 early as Thursday 
(lJOrll lD(? to appear in  tbe ful 10wilUl week's issue. 
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Star * 
Lathes 

Foot power 
Screw . . • 

• • •  cutting 
Automatic 
Cross feed 

9 and 1 I - inch Swing. 
N ew and Original Featu res 

Send for Catalogue B. 
Seneca Fal ls  Mfg. Compflny .  
6 95 Wattr St . •  Seneca Fal ls. N· Y 

J titutifit )tUttitJu. 
Indexical card I iHt . Rhaw & W i lson . . . . . . . . . . . . . . .  " 632.758 
Insole creasing a l ld flallglllil mould ,  G. W. Sleeper 6.)2.760 
Insulation for leading-ill wires of signal boxes, 

( • .  W. Hutler . . . . . . . . . . . . . . . . • . .  , "  . . . . . . . . . . . .  f.82,f).% 
Insulator. he<tstead. W. SeJ lers . .  ' . . . . . . . _ ,  . . . . . . . . . th),�.8fJl 
Insulator lur t l'o l iey wire sU P lJurts, J. \V. Meaker ti:)2.'j�{;{ 
In valid cup, D. N .  A kard . _ . . . . . . . . . . . . . . . . . . . . . . . . . . ti:tl,tiS7 
Invalid raiJ:ling or lowering' apparatus, :;picer & 
J:tC��lt���: ·i;()a�;�·. : : ', : : : '. : :  : : : : : -, : :  : '. : :  .... : : : : : : :  .. : :  .. : tft:� 
Joint. See Last joint. 
Key and keyway, �'. 1'. Snyder . . . . . . . . . . . . . . . . . . . . .  633.107 
Knife. See �'arrier'8 kni fe. Pocket kn ife. 
Knitting mach ine, Lasher & Beach . . . . . . . . . . . . . . . .  632.872 
Laciu�, P. J. Con�don . . . . . . . . . . . . . . . . . . . . . . . . . . . . H32,fi99 
Lamp, acetylene flas generat ing, W. A. VoncanO ll 682.887 
]�amp, electric arc, 1\ M. �'oote . . . . . . . . . . . . . . . . . . . . . tl32,7tri 
Lamp, hanging. C. Maschmeyer . . . . . . . . . . . . . . . . . . .  682,7:11 
Lamp, petroleum incandescent, C. C. Bruckner . . . f:j.g2.86tj 
I .. amp, street, H. 1:( Smith . . . . . . . . . . . . . . . . . . . . . . . . . 632.7tn 
Lantern, sign».} , 1'. 1\1. Crepar . . . . . . . . . . . . . . . . . . . . .  t;:{;�.07H 
J.a8t joint . A. G. [l'itz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'t2.W4 
Latch, g-ate, W. A • •  Jeffers . . . . . . . . . . . . . . . . . . . . . . . . . . . (i:).'{.00H 
Lathe. turret. Swasey & Lucas . . . . . . . . . . . . . . . . . . . . . . 632.905 
Letter box. street. J. N. Clouse . . . . . . . . . . . . . . . . . . . . . 6.1:i. 105 
Lever transmission. toggle. L. M. Oieterich . . . . . • 632.�,3 
Liquid distri buter. JI'. 'V. Stoddart . . . . . . . . . . . . . . . .  u:�2,795 
LOCk. ::;ee Electric lock. Pneumatic lock. 
l .. ock, J .  C lenlent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.959 

The New System 
OF E D U CATION 

E!ectrical 
Engineering 
Mechanical , Steam . Civil 

Bnd Mining Engineering ; 
Architecture : Drawing ; 
Surveying : Chemistry ; 

Sborthand : Book·keeping 
and Engl ish Branches 

T A U C H T  BY M A I L. 
Over �O Conrse8. 

We hAve helped thoos8.nds to better positions 
and salaries. Send for free circulars, Atating 
the subject in which you "re interested . 
THE IliTERN1TIOlU.L CORRESPONDENCE SCHOOLS, 

Bos: 942, 8cranton, Pa. 

Locomotive. mme. Barnes & Henszey . . . . . . . . . . . . . t .. t),()6.t Th A W h ' T' 0 t t ]�ocom()tive sand distributer. R. Diem . . . . . . . . . . . . . 6.1;1.083 e cme  atc m an s I m e  e ec or  Log binder. It .  F'an troy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.704: 
I .. oom, P. E. Victory . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  H32.ma 
Loom heddle, J. Cocker. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  6:{2.B;{4 
Loom wefting mechanism, D. J. MacDonald . . . . . .  6;).'l.020 
Mai l  bag • .  J. lI. May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.12.842 

Our Dectector has been on the mar
ket for many years. and 18 recognized 
by all who have used it as a thorough
ly reliable  article 

AMERICAN PATENTS. - AN lN TER- �:.n �(�i: � ... le;t;�:;;.iid· d·eiivej.;;:w:H: 'i{essier.: �Uri esttng ann valuable table �howing the number of uatehts M 1 1 1  ct ' d J n M' l l  6.'l3 O:-W 

In mechanical construction and 
electrical design it stands unequaled. 

1t can be operated by either bat
tery or magneto current . granted for the various subject� upon wbich petitions al co e ,  or s recor er, . . I er . . . . . . . . . . . . . .  . 

bave been filed from the bfflinninlZ down to December .Match machine. I •. P. Hawkins . . . . . . . . . . . . . . 6.'l2.9CO. 632,i-Kll 

SI. 1894:. Contained in 5CI ENTIFIC AMERI C A N  S U P- Matcbes. manufacture of paper friction, J. Deia 
PLEMENT. �o. I O O-.!. Price 10 cents. To be had at Mat���i: 'maTlufR'ctur'e ·o(ari;ftci�l·. 'E: 'K'ing-'s'cote: �l��� 

It is endorsed by Insurance Com·· 
pauies and B'rds of J<'ire Underwriters. 
Tbe Ho l tzer-Cabot Electric Co. this office and frow all newsdealers. Mea�urer. COIn control led skimmed milk , A. D .  Boston (Brookline), Mass. 

. P O W E R  & FOOT I S H A P ER S . P L A N E R S  D R I L LS. 

.... AT H E S.  �ttf�lrl"r,�gP 2�TVLIJ�ul��tt 
S E BASTIAN LATHE C O .  120 CULVERT 5T. C I N C I NNAT I .  0 ,  

Hi l l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63".002 
Measurer, loom cloth. Jensen & Comar . . . . . . . . . . . .  t�12.965 

Cat. l'.o. 1� :oS whll'h )!'i\'�s tu l l  d�Rcriptjoll of our dift"h'llt styles 
Measurinll machine. E. H. Parks et al . . . . . . . . . . . . . 6aa,l02 
Mechanical movement. C. L. & C. L. K line, Jr . . . .  6:l2.725 
Menu. duplex. S. Ril low . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 632,957 
Meter. See Electric meter. Is attained only In the 

F t P and TURRET LATHE!>!, Plan- ,  M il l .  t-lee Pulverizinl! mill . . _ 00 ower ers Hbapers, and Drill Presses. I
' MOIstener. stamp, A. NIederer .. . . . . . . . . . . . . . . . . . . . . .  632,96. 

SHEPARD LATHE CO., 133 W. 2d St., Cincinnati , O. MOI��r::�nlf;r,
c1�"A'�pa�n
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.�.'. �12,�).!)2 
\.,. " Motor. See Wave motor. 

pump hot or cold fluid, 
thin or t.hick. Requires no Ski l led mechanic. Most 

power at least cost. All part!' 
interchangeable. Made of 
iron. steel or broTize. Can be 
driv�n by belt, motor or enSOlid 

Bit Platt 
IT Price List on application to 

WALWORTH M F G .  C O "  20 Oliver St .. BOST O N ,  MASS.  

Water Emery 
Tool Grinder 
Pt��g ���?r�S

S
io 

n
�u 

v
�:;�t wftg 

water. Always reaoy ?or use. Rim
plest III construction, 1 1 :0St efticient 
in operation. 

IT Send fen cataloQue and prices. 
W. F, & l N O ,  BAR N E S  C O .  

1 9 9 9  R u by S t . ,  Rockfo rd .  I I I .  
ADV ANTAGES OF 

Our  Patent Cold Process of Gal 
van iz ing Cut and W i re Nai ls .  

Very l ow  cost. smooth surface. coating will not crack 
off heads or elsewhere, no stlckin� together. Orders re
cei ved. EstLnates and informatIOn furnished to manu
facturers upon ap;dication for plants to �alv�nize nails 
or otLer aJ'ticles under license on royalty baSIS. Inspec-
��� a�icy���

e
��Ik��f::���E:�c�':f. XI�:H,szl.

s
l;r

ited. 

U. S. Electro Galvaniz ing C o . ,  3 4 6  Broadway, New York. 

UtT��!ON 
Acetylene Gas G E N ERATORS 

�v���e�;;pWo��a��e���
ldX'.f; .;t 

pacity. From $15 up. 
IT Send for New Catalogue. 

J. B .  COLT & CO. , D E PT. N .  
3-7 West 2 9th St. ,  New York,  

--------
Kneading and M ixing Machines 
Over ltD) in use Over 300 varieties . in lb6 di:lferfl:nt industries. 

Patented in all count.ries. 
W E R N E R  & 

P F L E I D E R E R  

Queen 's  Patent " Trip le  P late " 
Toepler-Holtz Electrical Machine .  

Can b e  used at. aU -;;;;E1�i'iifl[ times of year ano in 
e , all kinds of weather. 

Prices range from $25 
to $50. � Circular 
an application. lVe 
;j"lJl� cCfJ!i�'�

t
{ �;;� 

Physical l'nstruments 
and Apparatus. 

Q U E E N  & CO .. I nc .  
1 0 1 0  Chest n u t  51.  

Phi lade lphia,  Pa.  

ACETYLENE APPARATUS 
Acetylene number o f  the SCIl!:NT! FIC AMERICA ,. Sup
PLIl:M t!.;NT, describing. with fun il lustrations, the most 
recent. simple or home made and commercial a.pparatus 
for �enerating acetylene on the large and NmaU scale. 
The !las as made for and used by tbe microscopist and 
student ; its use in the magic lantern. 'l'he new French 
table lamp making its own acetylene. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 10�7. 
Prioo�10 cents prepaid b y  mati. }I'or other numerous 
valuable articles on this sUh�ect we refer you to p�e 21 
��3:!!'8�

ew
J�i���.�OOi

t
Br������e,�:�t/��:. to any 

Music cabinet, J .  T. Phi l l i ps . . . . . . . . . . . . . . . . . . . . . . .  t);{2.9'..?:'l 
Musical instrument ,  N. Su J lo . . . . . . . . . . . . . . . . . . . . . . .  f�12 .R:l.� 
Necktie, G. Selowsky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1:1,04, 
Needle threader , .1 . Darl in� . . . . . . . . . . . . . . . . . . . . . . . .  6.1:{,080 r.;egRt ive raCk. J. W. Meaker, Jr . . . . . . . . . . . . . . . . . . . . 6:{2.876 
Nut lock, R. Cnmpbel l .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'1.1.093 
Oi l hurner. ,J. M. O'ConnelL . . . . . . . . . . . .  . . . . . .  .. 6.12.R22 
Oiler. Hxle. C. T. Connor et al . . . . . . . . . . . . . . . . . . . . . . H33.f176 
Ore concentrator. Cnmmett & �hepard . . . . . . . . . .  f1012.R92 
Orllan , pneumatica l l y  operated. M. Clark . . . . . . . . .  n:{2.� 
Oven plate. rotary. O. G. Naquin . . . . . . . . . . . . . . . . . . . 63a.029 
PackinJl. piston. W. Roadman . . . . . . . . . . . . . . . . . . . .  633.042 
Pan. See Bed and douche pan. 
Paper feeding' mach ine. C. Rymtowtt. Prince . . . . .  632.948 
Paper trimminl! guide. E. W. Comfort . . . . . . . . . . . .  6.'12.911> 
Permutation lock. J .  H. Morris . . . . . . . . . . . . . . . . . . . . .  6a2.735 
Petroleum burner. C. C. Bruckner .. . . . . . . . . . . . . . . . 632.865 
Pbotographic fi lms. holding and spacing devi ce 
PiP�O�ill�ge�·��:&

s
�a8(;ri: : : : : : : : : :  : : : : : : : : . : : '. : : : :  ���:�� 

Piston. SpeIlce & Nolan. . . . . . . . . . . . . . . . . . . . . . . . .  �'l2.9.j() 

gine attachment. La1'(Je l ll�ultrated. Ca.talogue free 
TABER P U M P  CO., 3 2  We l l s  St . ,  Buffal o ,  N.Y • •  U .  S . A. 

This h .. ats Wind, Steam, or Hor�e Power 
We ofJer the 'V ,E. U �T E U: 'l� actu81 hor8e power 

G AS E J'( G I J'( E 
tor t1 50. 11'88 10  per cent discount for CRIb . Rui l t  
on intercbangea b l e  plan. Bui l t  of hfilt malerial. 
'l ade in  lots of J U4 1  therefore we C"D make the price. 
Boud Jor shipmen t .  weight gOO Ibs. Made lor Gas 
or Gasol ine. Also Horizontal Engines. 4 \0 :1U h. p. 

WEBSTER MFG. CO .. 
1 074 West l �th St .. Chicalro. 

�::����B:l����8�38B�I�1 �tr
��h:f:d Yc�� i�!l.: 

So. Peter and LIlfayette Ste., New Orleans, La. 

Pit�n�,O�. 8���:�� ������: .�����:���. ��.� .����.�� 632.789 SENSITIVE LABOR ATORY BALANCE. 
PI�nter, check r o w  corn, Hughes & Hindman . . 6.1�.71? By N. Mop-roe Hopkins. This U built_ul,> " labor8;tory 
Pliers. W. Cronk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'{ .. ,8.'{;) ! balance Wil l weigh up to one pound and WIll turn With a Plow. cultivator. R .. T. MorlZan . . . . . . . . . . . . . . . . . . . . .  6:-C{.f1�5 quarter of a postage stamp. The balanee can be malle Plow rr�mes. etc. , 1 1ft for. C. E. Wheeler . . . . . . . . . .  6.'l2.7 , 1 by any amateur skilled in the use of tools. alJ\J. it wi ll Plow POII�t. �. L. Troup . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:�2.8m work as well as a $125 balance. Tbe article 1S accom-PneumatH� dlS.r

atcb s
h
st�m, B. C. Batcheller . . . . .  6.'-l2.fifMJ panieri by detai led working drawings showing various �gft��� ��:��iu;e�'J� T���'ade:: : : : : : : : : : : : : :  : : : : :  �:Jf2 �\��s 1t�:�I���k. sri��'i������

s
�g�
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n
J��:�O Post. See rence post. cents. For sale by MUNN & Co . •  361 Broadway, New Pot. Se� Ji lower PQt. . York City, or any bOOkseller or newsdealer. Potato dU<l!er, J. E. Balrd . . . . . .  , . . . . . . . . . . . . . . . . . . . .  63.1,091 

Power transmittin� mechanism. B. Jansen . . . . . . . 632.944 S AV 
E YO U  R Press. See Print ing press. 

Pressure or vacuum gage, E. Hervais . . . . . . . . . . . . . 632.942 F U EL.  
Pressure regulator and connection. H. M. Dun- You will find our Gasoline 
pri��rn!i ·bioCk.: apparatus for'"j;p]ying bushings f>32,808 

HOISTI N G  E N G I N ES 
to, }1�. L. �.,arr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6H2.783 a great saving Over steam and 

PrintJnIl press, A. R. Stone . . . . . . . . . . . . . . . . . . . . . . . . . .  632.766 perfect, economical boon 
Pulp board making machine, A. W. & L. W. ,... .. wboere wood. coal or water 

Case . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.'l.072 are scarce and hi�h-priced. 
Pulp drying machine, Powers & Cook . . . . . . . . .  _ . . 633.089 Both friction and geared 
Pul verizing mi l l ,  It'. G. J ohnson . . . . . . . . . . . . . . . . . . . .  632,721 huist from 6 to 150 H. P. for 
Pump oil I Skinner 632 949 mines, quarries. docks. etc. ��::l�: li:�:' ��:i·e : : : : : : : : .: : : : : : : : : : : : : : : : : : : : : : : : : :  ��r� re���

y 
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h
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Puzzle. J. J. O·Brien .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 633.034 and state size of I'1I¢ne wanted. Weber Gas & Gaso-
Rack. See Drain inJ,l rack. Negative rack. line Engine Co., 402 S.W. Boulevard. Kansas City, 1\10. 
Radiator. steam and hot water. Travers & Smith 632.974 
Railway crOSSing, H. Ell iot. . . . . . . . . . . . . . . . . . . . . . . . .  6.'12.002 
Railway crossinll gate. L. W. Weed . . . . . . . . . . . . . . . .  f);)2.976 
Railway fish plate fastemng. J. W. Mercer . . . . . . . .  632.704 
RaIlway switch, N. Z. Norrill�ton . . . . . . . . . . . . . . . . . .  6.'l8.10l 
Railway Rwitch. c rt'roup . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.'l.OM 
Railway switch. electric. C. E. YounliC .. . . . . . . . . . . .  H32.980 
RaIlway train pneumatic signal, C. Gulland . . . . . .  6.'l2.813 
Hat trap. W. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  s:�a.Oti8 
Ready reckoner. A. K H. Payne . . . . . . . . . . . . . . . . . . . .  632,844 
Recorder. See Mall collector's recorder. Time 

recorder. 
ReJlulutor. See Pressure regulator. W indmill 

regu lator. 
Resawing machine feed works, }t •• McDonough . . .  6,'18.028 
Retort, H. Spurrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632,794 
Roller. See Sbade roUer. 
Rol ling thin sheets of steel or iron in packs, E. 

Norton . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.879 
Roof, W. C. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f);12,6!l] 
RooOnl( fabric. R. J. Red ick . . . . . . . . . . . . . . . . . . . . . . . . .  6:12,825 
Rope clamp. J. G. Wardel l . . . . . . . . . . . . . . . . . . . . . . .  6:12.ll:JO 
Rossing mach ine . H. Wolfe . . . . . . . . . . . . . . . . . . . . . . . :. 632,979 
Rotary engine, K irby & Crowther . . . . . . . . . . . . . . . . .  6;{2.816 
Rotary en�ine, J .  Putman . . . . . . . .  � . . . . . . . . . . . . . . . . .  6.12.1348 
Rotary power engine. J. L. Piening . . . ' . . . . . . . . . .  6.'12.9ti9 
Rotary steam enl'ine, N. W. & W. P. Sm ith . . . . . . .  t;aZ.!r2R 
Safety hook, W. Mil ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f)'�{.UH9 
Sampler, G. Betzonick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:12$-10 
Sand drier, T. B. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  633,00(1) 
Sand washer, drainer, and elevator, F. R. Reed . .  6:1;Ul40 
Sash cord fastener. R. Bohrisch . . . . . . . . . . . . . . . . . . . .  632.864 
Sash. window . D. J. Waugh . . . . . . . . . . . . . . . . . . . . . . . .  6:�2 .76S 
Saw clamp, R. S. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n.'l2.fi94 
Screw thread cutting die. F. E. WeBs . . . . . . . . . . . . . .  63'2.077 
SealIng device. packaJle. H. M. Humphrey . . . . . . . .  633.007 
Seat. See Adjustable seat. Collapsible seat. 
Sewage. raising, A. Priestman . . . . . . . . . . . . . . . . . . . . . .  6:12.745 
Sewing machine shuttle bobbin. J. Conroy . . . . . . . .  632.895 
Shade roller. C. F. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63:1,009 
Sharpener. edl'e tool , H. Schipke. . . . . . . . . . . . . . .  . .  f>32.755 
Sheet metal blanks, producilJg tableware from. 

C. W. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  m2.9S8 
Shoe bolder for pol ishing, J. '1\ Brooks . . . . . . . . . . . .  632.776 
Si"n. i I Iummated displ ay, C. C. Scott . . . . . . . . . . . . . .  f>32.8S2 
Skirt fHstening and supporting device. A. R. 

Foulke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>3Z.!l2O 
Skivllljot machine. C. H. Bayley . . . . . . . . . . . . . . . . . . . . . . 6.'l2.984 
SkiviuJl mach ine . B. F. Dunham . . . . . . . . . . . . . . . . . . . .  6.'l2.WO 
Slate frame. G. W. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . .  n.'l2.821 
Sled. W. A .  Hartman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:1.1.085 
Smelting furnace. J .  V. Otten . . . . . . . . . . . . . . . . . . . . . . .  {i..'l8,O;{S 
Smoke house. port able. A. Wulff . . . . . . . . . . . . . . . . . . . 6:�2.n;"1) 
Soldering machine. can . W. D. Brooks . . . . . . . . . . . . .  t);{2.!l&i 
Spect.acles. C. E. Miehle . . . . .  . . . . . . . . . . . . . . . . . . . . . .  6.'1:1.02:1 
�pinc1le and hearint.!'. G. O. Draper. . . . . . . . . . . . . . . . .  f;',{2.H8B 
Spraying machine. M. B Brooks . . . . . . . . . . . . . . . . . . . . t�'l2.801 
�prinlZ clftmp. K N. LR Veine . . . . . . . . . . . . . . . . . . . . . .  r':{2.7W 
Square. foldin.lZ. J. G. Zuck . . . . . . . . . . . . . . . . . . . . . . . . . 6:-�.799 
Stairway step. H. J. Hamil ton . . . . . . . . . . . . . . . . . . . . . tl.'l2.7l5 
Stamp batteries. rime plate for ore, H. Tutt le . . . . fi.'l2.954 
8team boiler. S. Lindersmith . . . . . . . . . . . . . . . . . . . . . .  6.12.�89 
Steam trap, K E. Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.12.9.'17 
�team trap . .  1. J.  Royle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti.'l'.!.754 
�teri l i zer. l iquid. E. L. Brewer . . . . . . . . . . . . . . . . . . . . . .  ti3.'l.OOH 
Stoker's fire iron. J. Weze1 . . . . . . . . . . . . . . . . . . . . . . . . . .  632,770 
Stopper. See Bot.tie stopper. 
!'tovepipe. 11 . W. Smltb . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f>32.8.,)2 
Stovepipe Rnd col lar bolder. C. J. Salter . . . . . . . . . . .  6.12.790 
Stovepipe thimble, F. S. Linch . . . . . . . . . . . . . . . . . . . . .  1.12.818 
Stud seftinJl machine. F. A. Errington . . . . .  ti32,811 , 6.'l2.M12 
Sur�ical bandatle. J. Kuyath . . . . . . . . . . . . . . . . . . . . . . .  6;{2.727 
Suspenders. J. Back . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.12.689 
Ruspenders. A. Silberman . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.972 
�witch. See RaHway SWitch. 
Syrinlle, F. J. Lander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.12,728 
'I'Rble. See Adjustable t.able. 
Ta.p and reamer and making same, H. L. Arnold. 6.'i2.AA2 
Telepbone SWitchboard, jo'. M. Richter . . . . . . . . . . . . 6.12.149 
Telephone system, S. R. Fowler . . . . . . . . . . . . . . . . . . . 6:J2.709 
Telephone system. J. C. Slater . . . . . . . . . . . . . . . . . . . . . .  6.'12.7.'� 
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for destroying. J. W . •  ·arley . . . . . . . . . . . . . . . . . . . . .  6.'l2.919 , 
Tether, A. Litt.le . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63:l,016 
Textile or anHlo�ous machines, device for I 

weighting rol l. in. F. P. Rand . . . . . . . . . . . . . . . . . . .  632.947 I 
(OoI1tillueG on paue 1Q11 I 

WELL DRILLING 
lachines 

OVer 70 sIzes and styles. for drilling eIther deep or 
shallow wells In any kind of soU llr rock. MountRd 
on wheels or on silla. With engines or borse powers. 
Strong, simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

MIETZ & WEISS 

KEROSENE  
and GAS Engine 
'£he most economICal power 
known. Absolutely safe and 
reliable. Runs with <"ommon 
kerosene. Perfectly auto
matic. Patented 1891, U.  t-l. 
and��Jfo;�arg;:���

8. 
1 2 8· 132 Motl St. ,  New Y o rk. 

THE ELECTRIC HEATER. -A VALU-
able paper, with working drawing!'!' of various forms of 
�fic���
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TIFIC AMERICAN SUPPLEM"NT t I l  2 .  Price 10 cents. 
For sale by J.\1unn & Co. and a11 newsdealers. 

. .  W O LV E R I N E " 
GAS & GASOLINE E N G I N E S  

STAT I O NARY A N D  MAR I N E .  
The U Wolverine " is tbe  only revers
ible marine Ras engine on the market. 
It is the lightest engine for it. power. 
Requires no licensed engineer. Ab
solutely safe. M anufactured by 

W O LV E R I N E  MOTOR W O R KS, 
1 2  Hu ron St . ,  G rand Rapids, Mich 

Buy Telephones 
THAT ARE G O O O··NOT " C H EA P  T H I N G S . "  

The difference i n  cost is little. We �uarant.ee 
our apparatus and guarantee our eustomers 
against loss by patent suits. OU1' guaran· 

tep and instruments are both good. 
WEST E R N  T E L E P H O N E  C O N S T R U C T I O N  C O .  

2 5 0·2 5 4  S o u t h  C l i ntnn St . .  Ch icago,  
Largest Manufacturers of Telephones 
exclusivelll in the United Stotes. 

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

Transmitters, M�eto Bells and Tele
phone '3wltcbboards. Over 200,000 of 
our telephones in successful operation. 
gr

s
J!i�� ':t�e

an
�';�t? :r

e
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sinille line or metallic circuit;. and number of 
telephones to be used on one line. IlTSend 
f()T cataloque "s. A . "  

A M E R I CAN ELECTRIC TELEPHONE C O  • • I 73 South Canal St • •  Chicago, iii. 

SEPTEMBER 23. 1899. 

ILLIA 
S HAVING 

SOAPS 

WILLIAMS' SOAPS SOLD EVERYWHERE, BUT SENT 
BY M A I L  IF YOUR DEALER DOES NOT S U P PLY YOU. 

Will iams' Shaving Stick, • • 25 cents. 
Genuine Yankee Shaving Soap. 10 cents. 
Luxury Shaving Tablet , . • • 25 cents. 
Williams' Shaving Soap ( Barbers'), 
Six Round Cakes, I lb.,  • • • • 40 cents. 
Exquisite alsofortoilet. Trialcake for 2c. stamp. 

TheJ.B.WILLIAMSCO" Glastonbury,Conn. 
LONDON : 64 GREAT RUSSELL ST. ,  w . e .  SYONEY: H I 1  CLARENCE8T. 

JUST 0 UT.-8end for List .No. �. - 150 I l lustrations 01 
C H I S E LS, 
G O U G E S ,  
RAZO R S ,  

CARVI N G  TOOLS,  
PLA N E  I R O NS,  
L IGHT EDGE TOOLS.  

Hand Turnin!! Tools for Metal or Wood. Tools for 
Manual TrainIng �cbools. Laboratories. Moclel Makers, $ and all Woodworkerf'. Razors war
B U C K . BR 0 S ranted to give satisfactIon In URe. 

C A S  T J • STEEL " Stamveu with the Bnck's Beall." 
BUCK BROTHERS. Riverl i n  Works.  M I L LBURY MASS . 

PALlllER BROS., 

D O N ' T  L E A V E  

PALllIER Stationary 
and Marine Gasoline F.n-
�r;.'i:o�

nd 
������,

e
8t���� 

ing EnJ[ines. 
ur Send for cstalol!. MIANUS, CONN. 

Y O U R  K E Y S  

J U ST P U B L I S H E D .  

Mechanical Movements 
POWERS, D EVICES A N D  APPLIAN CES. 

By GARDNER D. HISCOX, M. E. 
Author of " Gas� Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

J649 Illustrations, 
PRICE. $3.00. 

A dictionary ot' Mechan i cal Movements, Powers. Dp
vices. and AP

�
liances, with 1649 illustrations and exolan-

���b��l ��:�rit���: �����s� !��S���l��n��
h
c����� 

inlil' nearly the whole range of the practical and Inven
tive field, for the U!�e of Mechanics. Inventors, Engineers, 
Uraullhtsmen, and all others interested in any way in 
mechallics. 

-SEC'l·lONS.-
1 .  Mecbanical Powers. -Wehrbts. Revolution of 
2. T���

c
:;!ifs�,=;:

r
�� lp

e
:�:r:�la��S:B��l:: i�fc-Uon Gear. Spur, Revel, and Screw Gear, etc. 3. Measurement of Power.-Speed, Pressure, 

Weight, Numbers Quantities, and A�1iances. 4. Steam Power-Boilers and A ·nncts.
F-ngines, Valves and Valve Gear, Paral el Motion 
Hear, Governors and Engine Devices, Rotary 
Engines, Osci l lating Engines. �. Steam Appliances.� Injectors, Steam Pumps, 

6. M�1i��
n
F�����a��

r
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a
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a
sn.,��

a
�'E:·gines. 

-Valve Gear and Appliances, Connecting Rods 
and Heads. 7. Hydraulic Power and Devices. Water 
�����' 10������g:.

e
Si��on��W�le�t�1l:: 

Ejectors, Water Rams, Meters. Indicators. Pres
sure Regulators, Valves. Pipe Joints. Ii'ilters, etc. 

8. Air Power Appliaoces.- W ind Mi lls. Bel· 
lows, Blowers, Alr Compressors, Compressed Air 

9. Ere�11;irP�:e���
a
t:n�ir:�c�\c:.';.:!&��::�� 

tors, Motors. Wir l Dg, Controll ing and Measur
ing, Lighting. ElectrIC Furnaces. Fans, Search 
Light and FHectric Appliances. 

10. NaviJ;{Rtion and Roads.- Vessels. Sails. Rope 
�;d

o
�oit:�.

d
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l
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a
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1 1 . G:�:r�e;;!R�crs
ot��dAt;;N6C;;:" Spira l , El liptical . 

and Worm Gear Ditferential and Stop Motion 
Hear, fl;picyclicai and Planetary TrainS, . . Fergu· 
son's " Paradox. 

12. Motion aod Devices Controllinlr llJotion. 
-Ratchets and Pawls, Cams, Cranks. lnterm tt-
\f�:iab1� �

t
�tnk��

ottJ�i
s
ve��y

e
stia�rJ'6�u.iirn�:: 

G yroscope. etc. 
1 3 .  Horological. - Clock and Watch Mc,vement. 

and Devices. 14. lllining. - Quarrying, V·entiJation. Hoisting, 
CI)flveying, pu1verizin� . Separating, Roasting, 
F,xcavatirig. and Dredgm�. 1�. Mill and Factory Appliances.-Hanllers, Shaft 
Bearings. Ball Beari

�
s. Steps, Coo 

�
ling�, U ni-

�e:::J, a
g�o�le

����s. °S���
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Machines, Text ile .t)fpliances, etc. 
1 6. cg�:J;�U��i!npr.:�u1t���e���k¥�X

i
ifo'or�:.
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Driving, Dumpin� ('ars. Stone Gri ps, Derricks, 
���::ts?Su;���r�n ��t��:�. Roof Rnd JJridge 

1 7 .  Draullbtin!l' Devices .- Parallel Rules. Curve 
Delineators, Trammels, Ellipsograptls. Paoto· 

1 8. J.
r
8
a
ri�Ii·:!�OU8 Devices. - �nimal Power, 

Sbeep Shears Movements and Devices. Eleva
tors\, Crane •. Sewing. TypewrIting. and PMntinll 

�::�nl��res. 1£�����t�::.iC�s,;s, T(fa
C
s
kSFu���:: 

Acetylene Generators. Gasoline Mantel Lamps. 
Fire Arms, etc. 

'.' Copies prepaid to any address on receIpt of prIce. 
IT Send for Descriptive Circular, 

M U N N  Ie. CO. , P u bl ishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 BROADWAY .  N EW YORK. 

© 1899 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 23, I� 

f:' f!r�1 �r:i�:r;
p
���:neD�Oo�1 �O:� 

pollltmentM laMt year ! Chances even better tor appointment thllt year. 
Th" N ationaJ Corrl'8pond�nce Institute hRJiI pre· 
part'd hundreds of apph('ants who have received 

�I��:?: a
J!��,I��:I::�U<�ho���t�:L

ti
�'�'\�I;��II�I�i�': I��r. 

tions) ssiarit's, rlatt' s  of t'llllllli01HiuIIS, frt't'.  
l1'f' Write to-day. 

N ational CorreMpolidell<'c h."t1tute, Inl'. 
28-86 Second N atlo"",' Baluk HulldlnK', 

W 88hlnKton, U. C. 

Roper 's New Engineer's Handy- Book 
for S T E A M  E N G I N E E R S  and E L ECTR I C IAN S . 

'rhoroughJy revised, rewritten and much enlar�ed by 
�������rde�:6IfEt�eMEfect���I:��citt��o1i:eI��aD�I�i; Insti tute. Emoracing all the recent improvements in the Steam F.ngine and givi ng fnll instructions for the 

CARE and MANAG E M E NT of an E LECTR I CAL PLANT . 
Nearly 900 par.tes. :�2.1 illustrations, over 700 main sub-��':d ��e�

a
��"Jer 

a
.:i'!.!1�a�r��

t
��nr:�:fn�

i
rl�Zn:�d �� an engmeer. 

Fuil leatber, gIlt edgesLpocketbook s!yle. $3.30. 
DAVID McK AY, Publish er, StJnd lor OWcu!ar. 1022 Market St., Philadelphia, Pa. 

r a i lZ  t or 
taper drill •. 

IT Send for catalogue. 
SKINNEK C H U C K  CO • • Chu rch St . ,  New Brita in ,  Conn .  
HALF A CENTURY OF CYCLES.-AN 
t�����S

t
tirl��i

.
stofb�f i�� CJ..�I:k

f������ o��;crf. to rit: 
p. bone.�baker " and its successors. The tricycle. The 
modern wheel .  Cycle buHdinll a Mcience. POin(s of improvement. The pneumatic t ire. A band and foot cycle. With 9 i l lustrations. Contained in SCIENTIFIC AMERICA.N SUPPLEMENT. :-10. 1 11 1 'l. Price 10 cent •. To be nad at this office and from all newsdealers. 

TH E �EW BRISTOL CO IJ�'I'.:IC 

ltegif'ters an accurate acco unt of work: done on prtnt ... 
�'tfef

r
::�g�8ri�

a
�a�&\�::: C��:�:� T:

a
l��{& :�� 

repeats automaticall y. Simple, accurafe, durable. Special coullters to order. Dr Sendl.or circu.lar. C" J. BOOT, Bristo • Conn .. U. S. A .  

(b¢ (YJ)¢writ¢r €xcbang¢ 1 � Barclay St .• N EW Y O R K  
1 2 4 La S a l l e  St . •  C H I C A G O  
3 8  Bromfie ld S t . .  B O S T O N  
8 1 7  Wyandotte St . ,  

KANSAS CITY,  M O .  209 North 9th St. 
ST. LOUIS,  MO.  

432 Diamond St . •  
PITISBURGH,  PA. 

We will save you from 10 
to � on Typewriters Of ail 
makes. pr Send for Catalogue. 

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

1 2 ,500 RECEIPTS. 708 PAG ES. 

Price. $ 6 .00  I n  Clolh ; $6.00 I n  Sheep ; $ 6 . 60 In 
Half Morocco, Postpaid.  

T:O�� h���; 
been on the mar
ket for nearly 
six years, and 
tbe clemand forit 
bas beeu so great 
tbat twelve edi
tions have been 
called for, 

The work may 
be regarded as 
the prod uct of 
the studies and 
p ra c t i  c al ex
perience of tho 
ablest chemists 
and workers i n  
a l l  parts of tbe 
world; the infor
mation givcn be
ing of tbe high
est value,arrang
ed and condensed 
in concise form, 
convenient for ready use. Almost every i nquiry 
that can be tl.ought of, relatinll" to for:nuhe used 
in the various manufacturing industries, will here 
be found answered. 

Tbose who are engaged in almost. any branch 
of industry will  find in t.his book much t.hat 
is of practical value In their respective callinl!'s. 
Those who are in search of independent business 
or employment. relatinl!' to the home manufacture 
of salable articles, will tlnd in it h u ndreds of most 
excellent suggestions. 

M U N N  & CO. , P U B L IS H E R S ,  
Oflice o f  the SCIENTIFIC AMERICAN. 

eOt BROADWAY . NEW YORK. 

J titutifit �mttitau. 
Theatrical appliance. F. s. Lotto . . . . . . . . . . . . . • • • . . .  !m,OIS 
Thill coupling. A. G. Reil<elman . . . . . . . . . . . . . . . . . . . . 6:l2,9".!6 
'I'bill r.oupl ing. I.  L. Wilber .. . . . . . . . . . . . . . . . . . . . . . . .  633.I<M 
1'breshm� macbine stacker, A. �'. Clark . . . . . . . . . . . ti3.'l.074 
1'ile, II. Ludeling . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  t;3.'{,OHl 
'l' i le structure. }i', IJ. O. Wadsworth • . . . . . . . .  632.1100. t;:j2.��' 
'rime recorder. workman's. J. H. Garratt . . . . . . . . . . �.712 
'I'iDle recorder. workman's. K L. Thurstuu . . . . . . .  6:1:t,nOI 
'rire plul!t'ger, bicycle. Co P. Giffurd .. . . . . . . . . . . . . . .  ti3'.l.�al:i 
Tire shf l ll ker. M. D. (;ouJd. Sr . . . . . . . . . . . . . . . . . . . . . t)32.!�JS 
'l'ire- tigbteuer, C. L. }I'erriutt . . . . . . . . . . . . . . . . . . . . . . . .  6:12,7UH 
'l'ire, vehicle wheel. '1'. W. Morris . . . . . . . . . . . . . . . . . . 1ia3.(1,W 
'1'001 feed mechanism, J .  :K Ma.yuadier . . . . . . . . . . . .  ti:32.732 
Tool bolder. �'. A. i>rrington. . . . . . . . . . . . . . . . . . . . . .  t;32,810 
Tootb. artifiCial. J. S. Campbell . . . . . . . . . . . . . . . . . . . . . fia3.071 
Tootb band. adju.table. M. A. Knapp . . . . . . . . . . . . . . ti02.\l45 
��!c�
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Trap. :See Rat trap. Steam trap. 
Trol ley. R. Wbite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.7,2 
'l'rolley wheel. Putnam & Sel lers . _ . . . . . . . . . . . . . . . . .  632.H4!J 
'rube expander. \V. <J. Pfahler . . . : . . . . . . . . . . . . . . . . . .  633.Ga7 
'ruttiug- machine. fauric. J. '1'. Ruberts . . . . . . . . . . . . 6:f.l.m7 
'l'urfln� implement. J. B. Hupp . . . . . . . . . . . . . . . . .  . . 632,71!J 
'rurning regular llexagons. mach ine for. W. B. 

Pearsou. . .  . . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . . . . . . .  . .  . . . .  6."I3. IOS  
1'urret operatiu� mechanism. A .  Swasey . . . . . . . . . . 632.006 
'l'ype castiUI< alld composing muchine. 'r. L�ltI8-

!.On . .  . . .  . . .  . . .  . .  . . . .  . .  . . . . . . .  . .  . .  . .  . . . . .  . .  . .  . . .  . . .  633,088 
1'ypewriting machine. W. H. Hu lse . . . . . . . . . . . . . . . . 632.718 
'l'ypewriting machine ri bbon movement. H.. 1'ur-

ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  632.767 
Valve, F. M. Ashley . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  632.9;14 
Valve. expansion . A. Wi lkinson . . . . . . . . . . . . . . . . . . . 632.860 
Valve for en�ine8. steam actuated. W. N. Wein-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.32.931 
Valve. inflation. C. B. H.ObUCK . . . . . . . . . . . . . . . . . . . . . fi33. 100 
Vebicle brake and steD. combined. N. Burkart . . . . 6.'l2.779 
Vebicle. motor. H. J. Lawson . . . . . . . . . . . . . . . . . . . . . . . 633.014 
Vehicle. mOlor. C. E. Newman . . . . . . . . . . . . . . . . . . . . . . 633.032 
Vehicles. control l lll-'C of electric motor, H. Leit-

Iter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.874 
Velocipede. E. J. Dunn . . _ . . . . . . . . . . . . . . . . . . . . . . . . . 632,809 
Wa�oll and bout. combined. A. C. Peterson . . . . . . .. 6.':tl,741 
Wa"on box clamp. J. S. & W. '1'. Gilkey . . . . . . . . . . . . 6.32,9\17 
Wagon brake. C. C. Lonl!" . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.1.017  
Wa�on brake. C. B. Stetson . . . . . . . . . . . . . . . . . . . . . . . . . 6.'fl.'iti.� 
Wa.bboard . C. W. Kennon . . . . . . . . . . . . . . . . . . . . . . . . .  6:13.Ii\i 
Wa.hboard, J . • 1.  G. ('. Scbmidt" . . . . . . . . . . . . . . . . . . .  63.1.lm 
Water heating apparatus, 8ta�e & Tornow. , . . . . . . 632.8.1)4 
Wave motor, \\" . A. Cbeuey . . . . . . . . . . . . . . . . . . . . . . . . . 6.32.8:1.1 
Wave mOtor. M. 8. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . . fhr.!.826 
. �::���� �i.rt: ba������ .. �:: :  : : � : : :  : : : . � � : . : : : : :  : : : :  �.g:� 
\Veeder t.ootb .  H. R. Davison .. . . . . . . . . . . . . . . . . . . . . . �2.962 
Weillbillil and cut oft apparatus, automatic, Wil -

k i l lS & Dever . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632.773 
Wheel. See �'iftb wheel. Troiley wheel. 
Whip socket. K W. �cott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f"h'l2.9il 
Wick. C. L. MarRhal l ,  ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ fl32.B02 
Wick for Incandescent oil lamp8, C. L. Marsball . .  fh�2.90:� 
Windmil l  rel'ulator. B. M. Totdahi. . . . . . . . . . . . . . . . . 6.'l'1.\129 
Woo) fa.t into its products. 8eparattn�. c. 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t;32.791 
Wrappinll machine, J. A. L. Barbier-Durozier . .  ' 6:12.!lft� 
Wrench, W. H. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 632,847 

DESIGNS. 

Bottle, F. Scbil l inl< . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.000 
Buckle plate. M. B. Hammond . . . . . . . . . . . . . . . . . . . . . :li .50t 
Cbair. A. K lrkpRt rlck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .11 .5 1.1 
Clock or watcb diRI . J .  L. Clarke . . . . . . . . . . . . . . . . . . . . . 31.;,01 
Corkscrew head. E. Walker. . . . . . . . . . . . . . . . . . . . . . .  . :n.no.=} 
Dial. W. Northorpe.. . . . . . . . . . . . . . . . . . . .  . . 31 .502 
l>rinkinll illass. A. F. Meder . . . . . . . . . . . . . . . . . . . . . . . . 31 .4!� 
Glove fastener stud member. M. D. Shtpman . . . . . .  3 1 .M3 
Gutter hanller. \\1. Heib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :-n.!)M 
Gutter banller shank, W. Heib . . . . . . . . . . . . . . . . . . . . . . 31 ,W 
Journal for lay boy •. B. W. Hail . . . . . . . . . . . . . . . . . . . . 3l.507 

§;.!li. �oi'!:!��·j';:'iiaiiadaY: : : : : :  : : : : : :  . : : : : :  : : : : : : : : :  �l:t: 
Stove. �'. A.  Mal<ee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,012 
Stove, beating. C. H. Ho!\'stetter . . . . . . . . . . . . . . . . . . . . 31,511 
Window fastener ratchet bar, W. L. & C. '1'. 

�·ields . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,510 

TRADE MARKS. 
Apparel. certain named wearing. Spitz Brothers & 

Mork . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.�,452 
Bakers' supplies certain named. Ii'. Goetz . . . . . . . . . .  :':;:l.4fil 
Blue. laundry. Lester-Whitney Company . . . . . . . . . . 3:;,465 
Cbemical composition of matter, certain named, 
co:.;�
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}'-ootwear. certain named. Parker, Holmes & 
Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,454 

Knit cotton underwear. mercerized, Robert Reis 
& Cumpany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.�,4ii.� 

Leather dressiull, Milwaukee Chemical Works . . . .  33.472 
Medical compound for the cure of certain named 

dls.eases, H. & H. Chemical Company . . , . . . . . . . . . 33.466 
MediCInes for certain named diseases, C. H. Mun-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,467 
Milk, condensed, Consumers Preserved Milk Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.459 
Musical instruments and sheet music, E. Sorren-

tino . . . . . . . . . .  ' " . .  . . . .  . . . .  . .  . .  . .  . . . . . . . . . . . . . . . . . . . .  33,450 
Non-conducting materia l  for makin� certain 

named ttrticles. )'irm of C. Sequin-Bronner . . . . 33.471 
Remedy for prevention and cure of hOR cholera, 

H. E. Johll.on .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.�.468 
Salt. table. Diamond Crystal Salt Company . . . . . . . . 33,464 
�hoes, E. B. Hafertepen . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,455 
Spray puma. their part s  and attachments, and 

certaln materials for spraying, Spramotor 
Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,469 
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Whi.ky. Wright & Greill .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,457 
Wines. certain named, Saarburg Moselle Export. 

J.  C. Schweimler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,458 

LABELS. 
. .  

AfJ'J�1t�I�\nl������nly
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• •  Cascaramels." for a medicine, J. P. Sauerwein & 
Company . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .. . . .  7,127 

•• Climax Dress Plaids." for dress Jl'oods. Elmira 
Cotton Miiis Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.123 

. . Colorado's Choice, First, Last, and Always," for 
cil<ars. J. H. Scbaefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7,130 

.. Ferro Pissteroide," for a liquid filler. Z. C. Jaeck 
Freres .. . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,128 

U Game of Go Bang." for a game, McLoughlin 
Brothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 124 

,. Lady Eve's }I'ace Powder," for face powder, R. 
O. Blaydes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,129 

. •  M inneapol is Public School Tablet," for writing 
tahlet •. S. H. Mitchel l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,125 

.. No. 1 l\locha Java Blend," for coffee, II'. Acker & 
.. N��2���ba· J'ava ·Blend·,·'; 'f'or ' c(;ti'ee: F: Ae'kei-' & 7,131 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7.M2 
•• No. 3 Mocha Java Blend," for coftee. 14'. Acker & 
.. N��f���ha J'ava' Bieiici:""for' coffee: .� .. : ·A·cke·r &; 7.133 

. . 'l,fi�mIf:�Jium" Pa;;ts · 'Labe'l::; ' f()r ' t�'ou8er8' 'or 7tl� 
pants, R. K. Clarke . . . . . . . . . . . . . . . . . . . . .

.. . . . . . . . . . . .  7.122 
. . V08S Pert'ectlOQ. Coffee," for cotree, J.  H.  Voss & 

Brother . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,135 

PRINTS. 
• •  Fur and Wool Hat.," for bats. J.  S. Sbields & 

CompHny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 166 to 169 
.. Game of Battles or Fun for Boys," for a game, 

McLough l in Rrothers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 
. . J,adies' Mill inery 1'rlmmed Hats," for hats, J. S. 

Shield, & Company. . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  165 
. .  Men's and Boys' Winter Caps," for caps. J.  S. 

Sbield. & Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  164 
U Sam. My Boy ! I Recommend You to Write for " 

Free Sample of Kutnow's E1fervescent Powder. 
Enilland's Stllndard Remedy." for Kutnow's 
Effervescent Powder, Kutnow Brothers . . . . . . . . . . . 170 

A printed copy of the .peclfication and drawlnll of 
any patent in the forelloinJZ' list. or any patent in print 
i8sued since 18t);�. will be furnished from tbis office for 
10 cents. In orderin� please state the name ano. number 
of tbe patent de.lred, and remit to Munn � Cn" 361 
Broadway. New York. Special rates will be given where 
a large number of copIes are desired at one time. 

Canadian patent8 may now be obtained by the in
ventors for any of the inventions named in the fore-
fl:I!'n!�I\��dlr:� �:l !WI s�r:':c!�i�t\: :���

f '�i���i 
Ill8tructloll8 add ....... llIunn " Vo., 361 BroadwaT, New YOIIE. �. '-P � mar aIIo " obt.a\DtCI. 

�� Burst Wat¢r PiJ)¢S a (bing of tb¢ Past 
� 

This oouble-sZop. causes the 
ex-,and"ing ice to :-;l1de into tM air-do1ll.e, takWuj the 
_train of the Pl'Pf. The air-cush'Wn also prevenu 
. •  Hammering. ,. Covered b1I 
V. S. alld Forei{rn Patent •. 

You can now make all water pi pes ax secure from burstin '! ill winter 1I.S i ll summer. 
:J'bb pneumH.t ic system i.� t.he on�y one wbicb �mccessfuJ ly prevents the annoy
Ing and costly burMtmg ot water pipes. It bas solved II great economic problem . 
Hi�hly endorsed by Architects. En�meers and Municipal Officials. No new bouse 
.hould be completed without. tbi. system, and ali house owners should avail tbem. selves of tbis " ounce of prevention " III lieaSUIl. 

17"" Send far lUustrated Booklet. !living fuU explanation. 

THE PNEUMA'rIC DOM E M A N U FA CT lj RIN G COM PAN Y. 
301 ·E Street, N orthwest. Washinll"lOn, D. C. 

The Ideal Hunting Shoe 
The concentrated product o f  tifty 

years of shoemakin� skU ! .  Ten inches 
higb, Bellow� tongue, uppers �ray 
color. soft us a I<IOve

b 
toul/b as steel, cannot hurden. 1'be est storm. prool 

shoe ever placed on sale fOl" Klondike, 

������u��r::����e�t
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e
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Thousand of pair� sold to satistl"d pa
trons. lUus. CafalogtlR Pue. 
M��·U�;'t��!.

Tr9 �J'!lrN. 
1 3th St., Pbi ladel pbla. Pa. 

i� suitable for Hotels. Storps, Col. 
leges, Schools, Railway Stat ions, 
Lodge RoolUs. Factories. Offices, 
etc. I t  is a superh t imepiece and i s  
sold at a mucb lower price than any 
tarlle dial clock ever befol'e produc
ed. We also make 'l' ime St.amps and 

Advertl.lnl< Clock •. 
a;a:::�H':::nC�'i��aC�:"� bn;:�:s· 

137 Clinton St., ChiCago. 

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

A hnnosomely illustrated weekly. Lar�est cir. 
culatlOn of any scientific journal. Terms, $3 8 
year : four months, 'I. Sold by all newsdealer •. 

MUNN & CO.36 1 Broadway. New York 
Brancb Office. ti25 F St .. Washington, D. C. 

'"W' A N T E D .  

W ANTED :���:[�t7d ���h���y t�a�;��t:C��H�� °l� replying U'lve age and exp-el'jence. C. S., t!ox 77:4, N. Y .  
\V A N TED�One Pulley Lathe. Ilew or  second band, preferably 50 I Ocl1. Pulmetto 14'.bre Co . . �·red erick. Md. 

PATENT F O U  !"\ A  LE. -Cl amp f ()r  VIOl i n  �triDIl • .  
Addres. J O HN B. MAHON�;Y, A FTON, M I N N .  
M ea t  Smoker .Pal (' n t  For Sale - No 049.017. Work. perfect ly . Apply to .J ames ,K Prewitt ,  'Vincbe�t er. t{v. 

�� 
TYPE WHEELS.  MODELl LtXP£RIMENTA L WORK. IMALL·IUICHIIIDft 
NOV'ElTIE6 I. ETC. ftEW -:0 STENCIL WON. 100 'UUI5AU I! N.", 

RAILWAY APPLIANCES �,i������;
d
A��:a�an . 

Persons controlling patent.� for rai lway ,.ppltances of 
reco�nl7.ed merit for track si'imnmnll or rol J inll stonk • 
desirinll to bave them mHnufactuTp.(1 !md introduced i n 
Great Britain or Bri tish p()8!'e�s ioll� in South A fricR. 
�����c��e�\�S���n� ?o'"n�ne:!b��h��

n
B���� �:������ 

turer of such appliances. wt>1l  known to railway man· 
agers in those countries. .Addre8.� B. D. H A S ELL /It. CO . . 66 Pm. �t rect. New York. 

modds and -
€xJ)¢rim¢ntal Work 

Invention .. Developed. Speci a l  Macb i n e r v .  

E .  V .  B A I L L A R D .  1 0 6 Liberty Street . New Y nrk .  

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

B AC K U S  WAT E R  M O T O R  co N EWAR K  N J U S A 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur'� lJse.-Tbe utihzation of 110 volt 
electric circuitA for small furnace work. By N. Monroe 
Hopkins. Tbi� valuable article 1S Rccompanlecl hy de
mned worKing drll.winllB on a large scale, R.nn ',be fur
na�e can be mnde by any amateur who is versec1 in  , be  
use of  t.oo1s. 1'bls H.rticle is contained in RC l F.N'TfFIC 
��>;.::.\�"t'; ��';i,:r:::��M1"'&;.la1e;y, :;.;

e
Y��kC�?:';: 

or by any book.eller or newsdealer. 

A Rare Combination OF ��UJi.LlTY. 
Combines in a high degree the qualities or a. first-class fence. and 

IHH-H-H<f+'be&utiftes the lawn and surround1n�, tbereby enhancing the value of 

tbe property. Takes up little space, ha.rbors no weeds a.nd is "trOD" and I Ht+H1rti-ti-ti-ti-ti'l durable. It �atly adds to the attra.ctiveness ot Public Grounds, Pa.rks, 

School Lawns, Church Enclosures, Cemetery Lots, etc. Cheaper than a 
wtth

llg�o�:!!n��:���;L�::l�����I
I::rars.���F�siE����: 

BARTMAN MFO. CO. 80:169 , EUwoocl Clty. Pa. or R ,9, 309 8roadway N.Y. City. 

A. W I'IB E R · 1  �a�A�S�T���s��Js�:�}���i���� �., ,. " .  -
Mannfactory E8tahli8hed 1,.61. pre.sure. Send for Teduced price Ust. " 

LEAD PENCILS, r.OLORI'lD PENCILS. I:!LATE Mora� ,F I.exib.l e Sleam Jo int  Co .• I nc'd 
PENCI LS, WRITIUG SLATES. STEEL PENS, GOLD 1 147 I bird !Street. ,.OUISVILLE. Ky. 

���i>, 1���h���';lt. �����k
N
G�:�ri:'Rlttf:.?il: ACETYLENE GAS AND CARBIDE OF 

COLORS AND ARTISTS' MATERIALS. Calclum.-AII about the Ilew 1 I 1 llminRnt. its qnallties, 
78 R St t N Y k N Y chemistry, pre •• ure of l i quefaction, i t. probable future. eade ree , ew or , . . experiment. perfor med witb it. A most valnable .eries 

Manufactory E8tahll8hed 1,.61 of. article., j(lvinll . in  complete lorm t.he partlcular� of 
_;;;;;;;;;;;;;;;;;;;;;; __ ;;;;;;_;;;;;;;;;;;;;;;' ;;;;;;;;� thIS bubject. Details of furn,'lCes tor making the carhu1e. 

Y O U  'CAN M A K E.  $ I OO.A W E E. I\  I OWN YO UR OWN SHOW, C O MP L E T E  O Ulm-$ I O O  L IFE M O TION FI L MS &. MACH I N £ /j GREAT PAS S ION PLAY &. ') 0 0  01H £R S U B J £C'<" S 
... _ J � T F  ::: A "' �'" :::J G v E.. '=' T" R L L  

L UB IN. L ARG£ S r  MFR PHILAD£L PHIA P A 

The Pipe of the Century 
••• THE ... "MALLINCKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 
PIPE,  IS THE ONLY PIPE FIT FO R  A 

gas genera.tors, jil880meters, burners. etc. Contained III 
1<;m�:lrw01�'�f��Nl f,���P;��f.Ti o���· 1�;�: 
1 0 :1�, 10:J�. 1 0,.1 . 1 064, 1 01 1 .  1 0 1 'l .  1 08�. 
1 083, I OS4. 1 08:\, 1 0""6. 1 1 11 4 ,  1 l 'l4 .  1 I :J '-!.  
1 1 49 and 1 1  � O . Price 10 cent. eacb, by mail, from 
this office, �nd all newsdealers GiBrass Band fl 

ID8trllment& Dru.... (1allo .... & Supplle .... Write for catalog. f46 
illustration •. FREE; It glveo Mu • 
sio and IDBtraotiona for New Su" 

LYON .. H E A LY, . 
II Ad_ iii&.. �BICA_. 

• G E NTLE MAN TO S M OK E .  $525 Allent·s profll per month. New articles . 
Bowls of tbe .Best French Brier, exceedingly �

a
;U,3I���·pfe�:i�S

r
r:��I'r�':�lo�

e
��: neat al!-d graceful In appearance, and cost no more 

.
than I . .E1ectrolliraph Co., 28 Bond St. . N. Y .  an ordInary p 'pe. There are n o  filthy .tems t o  clean. _ ______ --------__ _ 

�� �:o�:�l
l
jur�� 

e
:i:

t
�h��g�:t:i�c�g�ort�� P���g�� S 3 0 S Send us �und.ttna 

reaching the mouth, and a cool, clean and healthy a ay ure Ilnd we w l l l show y� 

smoke thereby assured . . Money refunded it not satis- �b�::::I�:::e�d!� factory. Over 100,000 SOl'! In 1898 �lone. " . furnish the work and \each you free; you work ' • Send for Illustrated Circular S. A. and prwes. the locality where you l i ve .  Send us your address and we will 

T H E  H A R V E Y  &. W ATTS C O . , 
2 7 5  Canal Street, N. Y. Stat ion E, Phi lade l phia . 

PRIC[ ' 
. 

I 1 � • •  ' .' • '�TH E � 
$5 TO $50 . . ' .  Ul \01 f OR.CA 

.
.

. 
TAL 

..

. 

GGU C '  SEND TO  \�R,�EMO 
. '. ' ROCHESTER �� 

• II . 1,.. OPT ICAL C O .  
_ ..  ::' 0  SOUTH 5 T ROCHES TEA N Y 

explain the business fu l l y ;  reDlember we guarantee Il clear p� 
fit of '3 for every day's work, absolu�ly sure, write at ODce • ROUL IU1UIV4CTURING CO •• DOE I J . IIKTROIT. awa. 

A C E N T S M A K E  $ 1 0  D A I L Y 
sel linl< Neell's thrilling. I!boto, 

IIr
H'

b. of actual battle  ,cenes-' F I G HTING I N  
:fra 1';s �r""r!�a�fIa������b�� V;�V"dU�I�

t
E� �()�: 

SE§lslO NS1" the be.t collection of 160 phot.ograpbs of 
the Dewey I s  ands, Porto Rico and ( 'uh.r! . Outfit. either 
album, inc]udin� complete copy free tur 1 � cents. coin 
��������r�

o
��r���I���d�gc��n��o���

e
�it':1��ea

v
fJ

d
�"Of 

satisfactory. Must be seen to be appreciat.ed. S I X  
MILL iON book. I.sued yearly-Cataloll"ue Free. 
Authw,"' T\MrJ��SlJ·1�E�'LyPuJ>u�ii"'bI:;d. �o9 W .. b ... b Av .• Ublc"lfO. 114 Flnb Av .• N�.w York. 

Planning tae Jew pmne 
Anyone contemplating the building of a new home wiU find the 

© 1899 SCIENTIFIC AMERICAN, INC.
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The Greatest 
Luxury To-Day 

� -��!;�:.� 
\-� 

is a ride in an Au· 
tomobile. Tbere 
are many makes. 
but none to equal 
or surpass the 

�' . . . �' �. 
c:" J.;;..' '- \ ' .� '7, :. � . · �-�- -�� 

Winton' 
Motor 

Oarriage 
You can control 

Price tU,OOO. No A gent. . ��cri�n�:�f��I�i; 
the speed yourself and be always safe. It Is a glorious 

:o�r�a�
f 

iI
O
y���:�C:on �y�����

, -a:t:�18:t����t 
THE WINTON MOTOR CARRIAGE C O . ,  Cleveland.  Ohio.  

Why Pay Freight on Water ? 
Edison's Ink Concentrates. 

" Th e  W i z a rd 's P owd er. " 
ott�:YI.fk

e
: 

c
�'l,tes"e

h
�!�;t�n��:�

y 
���

e
1
n
Jzs

e
�r:�0\�:� 

in water produce 8 tirst-class blue bla�k writing 'fluid 
����.

ca
A
n
��r: �:�gvrof\ ��� cr�:n�C:J����o�"ae:e 't

o
g:, 

Tbree COrOfS. Get proposition, make an ink route. 
EDISON C H E M I CAL C O . ,  P.  O. Box 2 3 9 7 ,  NEW YORK.  

FAGTORIES 
are appreCiating the 

Chaner Gas and 
Gasoline Engine 

. 
Proof from nearly every State 

and Territory of the Union, by addressing 
CHARTER GAS ENGINE CO., Box 1 4 B .  STERLING.  Ill .  8 al All varieties at lOwest prices. Best Il.allroad 

C 8S Track and Wagon or �tock Scales made, 
Also 1(xx) useful articles. Including Safe. 
Sewing Machines, BIcycle •• Tool�. etc. Save 

Money. Lists Free . .  CHICAGO "LALE Co •• ChICago. I I I. 

-�' - --Buy Bicycle S upplies 
of Manufactnrers. 50 per cent. Off 

�riild;�r:'P�r't!
e
;.�

t
JI'irr��� 

supplied at Wbolesale Prices 
to both 

Dealerii' and COftMUlDeI'8. 
Send for BaTgain !.i.t iUUIIf,·d. 

B'way Bicycle & Sundry Mfg. Co. 
B'way & Lispenard SI . . N.Y. 

YOU TRIED A .. SHOCKO " ? 
�������� ���h��

t
:o:

e
:;ic�l !;

t
�1: 

Current can bl;! re�ulaterl to 8U1t. Evt>ry 
boy wants onp tor instruction Rnd 
amusement. Invalids find it lIlval· 
'Jable for home treatment. Mount-

�rr c:ii w�I�lllt�t af..��ra��
8 r:!!���nt� 

:\ year. Ask your dealer or send di
rt'ct. By mail 'lOCo add'l in U. S. 
noS;:lti�8. 

br::�e�at
t:l\f�nt�d

.
ther 

Knapp Eleclric & Novelty Co .. 1 3 1  Wh ile St. ,  New York. 

A CO M P L ET E  

REGTI\ICDl UOaHBY 
By PROF. T. O ' C·ONOR SLOANE. 

AN I N E X PENSIVE L IBRARY OF THE BEST BOOKS 
ON ELECTR ICITY.  

For the St1Uknt, the Amateur. the Workshop, the Electri
cal En¢neer. Schools and CollflJ<B. 

Comprising five books, 88 folloW8 :  

Arllhmelic o f  E lectricity, 1 3 8 pages. • 

Electric Toy Maki ng ,  1 40 pages, 
How to Beco me a Successful  E leclrician , l  B9 pp. 
Siandard Eleclrical Dictio nary, 6 82 pages, 
E lectricity S i m p l ified, 1 5 8 pages, 

$ 1 . 0 0  
1 .0 0  
1 . 00 
3 . 0 0  
1 . 0 0  

or 'l'he above live 
V •• I ......... ' books by Prof. Sloaoe 

:l
ay 

a�
e 

f�
c
�':!':11s�'!'d 

pr1ces, or the set com
E
1p.te, put up in a neat 

n�!�'!'J b:J,'" �����:
u
�i 

tbe SCI ENTIFIC A MER
ICA N at the special re
duced price of Five 
Dollars. You save $2 

�j'et':,
r
�:��

ng
F\b:e �"o'Y: 

umeSt 1,300 pB.&es, 
and over 4�0 illus
tration8. or Send 
for full table of con· 
tents of each of the 
above hooks, also for 
our complete book cat-

containing references to works �i:? :c�e':Jt�Ac l��It:c
e
t':� 

nica} cbaracter, free to Bny address. 

M U N N  & CO. , Publ ishers, 
36 t BROADWAY, N EW YORK. 

� t itutifit jtUtritlU. 

" P T R A D E  MARK D " 
E C A M O.I  

A L U M I N U M  PAI N T. 
sk::�.

st a
w���':.�?� °b!l�\��::'ble�

o
�� ���

e 
J�r

os
:�� 

weatber
K
roof. Durable. Easil y  A

V
lied. Bicycles, 

�:����'MO���:"l"pPi:��� •• ���
a
t��s: r.,��\��

r
lr�t 

e� Cars. Stations. General Decoration, etc. Sample 
bottle. by mall, for 25 cents. 
T H E  AMERICAN PEGAMOjD CO .. 339 B'way, New York. 

.�� .. ��. 

� ET��C�=:���� I � WiSCONSI N, OFFER S SPE
C I A L INDUCEMENTS. IN 

THE NA TUR E OF REBATE 
• OF TAXES, FOR PERIOD OF • 
flo FIVE YEARS FOR THE LO- � " CATION OF MANUFA CTUR· 

ING INDUSTRIES. I CORRESPONDENCE SOLIC
ITED. ADDRESS 

T. P. COCHRAN:J' 

� CITY CLERK. 
. �� .. � . 

Ralph Waldo Emerson, 
in his Essay on Elo
quence said in speak
ing of a man whom 
he described a.s a' 
Godsend to hi.5 town. 
�He is put together l ike 
4 Waltham Watch� 

B RA K E �  
�! 'l�i�:t ':;��

t
il:�tWl:���'iitI�

d
�;����� ':::a 1l�':::�'i,� 

TH E TRE BERT BRAK E 
I� ",Imposed of a friction disk secured to tbe bub of rear wheel, a clutcb on the disk and a c:utch on the rear sprocket wheel. Botb clutches bave Inclined surfaces upon whicb balls roll. Wbeu tbe bike chain I. pnlled forward. tbe balls also move forward and ride up tbeir incline. Back pressure to pedaJs produces reverse motion. }I'ree booklet of particulars. 
�"f:e°

n
ly Trebert Automatic Ooaster and Brake 00. SY\�f�SE, 

The Lhl'ht is Rieht. 

The BUNDY LAMPS 
THE ONLY PERFECT 

ACETY L E N E CAS LA M PS 

Fire �:g�p,!lA"';;�':is, Ca�r,r�:8dft:l::?
I
�:� 

lIc1eot.easUy cbarged and operated. Wa
ter absolutely controlled. Gives pure, dry gas. Manufactnred by 
The Frank .; . Bundy Lamp co. , _ EI .. ira, N. Y., U. S. A. . . Welgbt. � ounces. 
A�::����'1�1 ��:tim�l ln SCIENTIFIC 'V;;�tJ,I:�:1g:�s .&:'Jag�':fe�P' 

HIGH GRADE W��?NG MACHINERY 

I 
Single Machines or Com

plete Equipments for 
. Any Class of Work. 

Your Correspondence is Solicited. 
IT Illustrated Matter and Prices on 

. application. - J .  A. F AY &. co. 
1 0 - 3 0  J oh n si. .  CINCINNATI ,  O H I O  

PAYS t o  write f o r  our 256-page free book. 
'I'ells how Ulen with small capital 
can make money with & lliagic 

lIoALLI8TER, .������r.!', 4'J N'"J':!:�f.:
i
�.O{!: 

Presses for 
Sub=Press Work. 

Five 8izes. Suh.PreS8e8 and 
Tools to order. 

IT Send for Circula .... 

BLAKE & JOHNSON, 
P. O. BOI 7, WATERBURY, CONN. 

TANKS, TOWERS and W I N D M I LLS. ! 
For Manufacturing Plants. Hotels. 
�i!fr'i�w�s

a
;�r;���:a�����:n��� � 

Send for iUustrated OalAlogu£. 
W. F.. Caldwell co . •  221 E. Main St., 
Louisvil le. Ky. 

JESSOP 'S  S T E E LTHB\Vr 
F O R  TO O L S, S AW S  E TC. 

W� JE S.sOP 6< SONS t.: �  9 1  JOHN S T  NEW Y O R K  

. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 

�� Bicyclers Buy The Best. � Ever hyr of tbe .. LI"ht Tbat Failed " ?  Most wheelmen have 
experierreed this with tbeir lamps before they belZan tu use tbe 

" E V E R L I T "  B I CYC L E  LA M P  
• No disappointment. no Ii�bt falling tbem. The " EverItt " is reli

able in every way. It is aU brass except hanger, is 5k inches high. 
weighs 13 ounces. It is easy to cJean. easy to regulate. The flame 
can be regulated from eltber side of lamp. Embossed fount 
packed wltb cotton. Burns kerosene oU. This lamp always gives 
a clear, steady, penetrating light. FIne nickel IInlsh. 

IT lll'lUltrated Catalogu£ .. S. A." fl'" for askin{!. 

Edward M i l ler  & 00. �:f:�:.:g:'n��
d Meriden,  Oon n .  

STORES : 28 & 00 West Broadway. NEW YORK. 63 Pearl lit., BOSTO� .  
nanufactureu of . .  Royal " Bells and . .  nalestlc: " 0 .. Lamps. 

• • • • • • • • • • • • • • • • • • • • • • •• • • • • • • •• • • • • • • • • • • • • • • • • •• • • • • • • • •  

SEPTEMBER 23. 1 899. 

. 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . !iI 
A M I LE A M I N UTE ON A 

Tribune �Bicycle ! 

Ves even tn les8 than a minute was the marvelous 
time made by C. M. Murphy on a Tribune B lue 
��

e
:�e��e*i! �dea;�� ��si ��c

���it���·e.N�r1���: 
best and fastest wheel in the world.  

IT Write for Catalo(llUl. 

The B lack Mfg. 00. , Erie,  Pa. 
.1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Snakt Watcb £bain 
i1��E'i:

nn
�o��vi:�t is �:i�j)e�\��g��yfi!X��j:

e
j� ::�� 

wound round the fin�t'r. Smooth as satm but very strong. 
��r;:d8j:li��:rDtbVee���ld.

an
����gb�k�!� Y�:k'� :�

t 
��eO; 

ere. Rveryhody that spes them wants one. A wonderful 
specimen of fine workmansbip. Men's cbain, *1. Ladi('s' lot· 
({nette chain (47 incht>s long) *�. Sent on receipt of prkf. 

Monell returned if not sati'factoru. 
Henry Doyle ,  Import�r of Novelties, 6 2 1  B'way, N . Y .  

PRATT'S  PATENT POSITIVE  DR IVE 
DRILL CHUCKS. ..�?" 
I
.
mpossible for Drills to .lIp wben � .. . '1.1 .. ' held by tbem. Send 2 cent stamp � . .  

tor lllU8trated Catalogue. . "� 
THE PRATT C H U C K  CO. ,  Frankforl, N .  Y . ,  U. S .  A • 

A Handsome Watch Oharm .. 
or Scarf Pin with the bead and bust' of DEWEY. Made from steel taken from tbe Battleship " MaiDe." Watcb Charm bas gold plate rim. U. S. Government certitlcate accompanies 
eacb article. 2� cents each

li 
postpaid. MOW. rj�ufJ�'l'L n�a-a8: �b,!,ry. 

9 1Uaiden Lane New York. 
Sole Manuj'r of Maine &eel Novelties. 

PIERCE W E L L  E NC I N E E R I N O  C O .  
.. 1 8 6  Liberty Street, New Vor].;, 

Manufacturers of Machinery for 
\,'lI,-:-ER.  O I L  and G AS WElLS. 

Mlneml Prospecting. Test BOrln!f.s, 10 to 5,000 feet deep. 
���s:,. e����

e
:J;��i�� e:�';�:dr,::,���� 

EX}J8IimentaI Science 
By G �X). M. HOPKIN8. 

20th Edition Revised and Enlarged • 

914 Pages, 8�0 Illustrations. 

Price $4.00 in clolh; $ 5 .0 0  in half  morocco. postpaid 
THIS Is a book ful l  of 

interest and value for 
Teachers, St u d e n t s, 
and others who desire 
to impart or obtain a 
practical knowledge of 
Pbyslcs. 1 big splendid 
work Ilives young and 
old something worthy 
of thought. It bas in· 
fluenced tbousands of 
men In the cboice of Il 
ca.reer. it will give any
one. young ·or old. in·· 
formation that will en
able bim to compre
hend the great im
provements of the day. 
It furnishes sugge:l
tions for hours of in· 
strnctive recreation. 

Send for large Illustrated Circular 
and complete Tahle of Content8. 

M U N N  &. CO. ,  Publ ishers, 
C llice of the SCIENTIFIC A M E R I CAN, 

3 6 1  BROADWAY, N EW YORK .  
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