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ready-witted, and he will, of course, suggest that the 
idea of storage was never in his mind. and that each 
vetisel would carry the oxygen-manufacturing plant on ' 
board, andwould'make the gas as it was needed. It 
is sufficient to say that the necessary plant to produce 
the 1,250 tons of oxygen which would be needed per 
day for the 500 tons of coal consumed daily in the fur
naces of the steamship .. Campania" would call for 
boilers and engines that would rival in bulk and 
weight the engines and boilers that propel the ship. 

Lastly, attt'ntion is drawn to the fact that the enor
mous intensity of the temperature produced by the 
combustion of fuels in oxygen would It:iad to the burn
ing and melting down of the furnaces in which it was 
tried. A pound of coal burnt under these conditions 
would not yield a gl'eatel' quantity of, heat, but would 
simply develop the same quantity in less tillie, with a 
proportionate increase in the intllnsity of the heat. 

... ' . 
'ECONOMIC VALUE OF GOOD ROADS. 

JUNE 30,1900. 
Danger," "The German System,"" German Advertis
ing," and "The Conquest of Markets." 

•• The Sea Danger " for France lies in the decline 
of the shipping i n terests of her ports. Besides the 
successful cOlllpt'tition of Hamburg with Liverpool, 
Schwob notice� the development in shipping at Ant
werp and Rotterdam, both of which cities owe their 
unexpected commercial good fortune to the, fact that 
they are outlet ports for the Rhine. by which the 
products of Frankfort, Mannheim. Mayence, DUssel
dorf, and other river towns are transported to the sea. 
The benefits to be derived by !Shipping to Antwerp 
were found to be so advantageous to Frenchmen that 
the head of the Department of Meurthe·Moselle stated 
that not only was a part of France thus annexed to 
Belgium, hut that Gel"lnan y and Bele:ium together 
threatened commercially to incorporate the whole of 
France. 

"The Industrial Danger" has also given Sch wob 
much concern. The German go\'el"Ument, he finds. 

There is food for thought in the repOl·t of the Mary. understands thoroughly the making of commercial 
THE LATEST LIQUID AIR FALLACY. land Geological Survey for 1899. In the first place we treaties which t'nable home industries to thrive despite 

Our readers will doubtless remember that about a are told that the pt'ople of Maryland ha.ve expended, the keenest foreign competition. The revenues ob
year ago, when the liquid air craze was at its height. during the last ten 'years, upon the so-called construc- tained from the' taxing of imports are not all swal
we published (SCIENTIFIC AMERICAN, April 22; ]899) tion a n d  repair of their own mads, the SUlll of no less lowed by the national treasury; but a certain part of 
a,characteristic article from the pen of President MOI'- than $6,000,000. It seellls that the' gl'eatel' part of this the money received is paid out as premium!;! for the ex
ton, of the Stevens Institute, exposing the' fundamental money has been frittered away in the attempt to repair portation of German goods. 'rhe bureaucratic politi
fallacies underlying the claims which were being made roads which have been poorly laid out in the flrst cal system of France. says Sch wob, renders a co-opera
for liquid air. This and other exposes that appeared plact', and for the lack of certain necessary en�ineering tion of the government authorities and merchants 
i n  the' contemporary technical press of'the countl'y qualifications can, in the nature of things, ne\'er be impossible.' Tariff systems are made and unmade in 
went far to neut.ralize the pernicioull effects of the liq- made into good roads. As an instance of this it may be a day. Laws, ill timed and badly fl'amed, gO into 
uid air promotion that was then rampant. 'After a mentioned that many of the common roads have no effect, which, although designed to check foreign in
period of comparative quiet, the public is again de- natural drainage. We al'e told that most of them are vasion, really cripple FI'ench industries. Officials are 
luged with prospectus literature of the kind that is un- in a poor condition for a part of the year, and some of "politicians " in the very sinister sense which that 
fortunately 'only too successful in emptying the purse them for the whole t w elve months. much-abusep word has acquired in the United States. 
of the half informed and all-too-easily-deluded inves· As the result of a careful estimate made by the In Germany, on the other hand. the �overnll1ent and 
tor. survey, it is sho w n  that the farmers of the State of the merchants work in harmony. Bills are intro-

The present exploitation, however, is being carried Maryland expend $3,000,000 a year more on their haul- duced and passed in the Reichstag exactly when they 
out under a new name, and w ith promises of profit ing over the present, poorly built highways than are most needed, and are so broad in their scope that 
that are as alluring as the most exacting prospectus- would be necessary if the· hauling were done on'first- the hands of the exporting manufacturer cannot be 
writer could demand. Liql1id air no longer� parades as class roads. These figures are to be compared' with tiei qy official red tape. Schwob cites a striking 
a perennial source of motive power whose volumt', so' the information collected by the Department of Agri- example of this intelligent co·operation. For years, 
far from diminishing, growa larger the 1I10re we take, culture in 1895, when, as the result of data received German shipbuilders had been purchasing their i ron 
from it ; and as representing an inexhaustible source. from 'over twelve hundred counties in val'ious parts of and steel from English fouud rie;!. At a convention of 
of refrigeration it has evidently lost its drawing power. the United States, it·was'ascertii.ined that the average German iron mongers and shipbuilders, it was 'decided 
We are, now told, indeed, that i t is to liquid air that we cost of hauling one ton;' for"one mile over country that German fou ndries were thereafter to deliver the 
must look as our most profitable source of heat. Its r��'s was twenty.five cents; which, was', just three steel required by the' shIpbuilders. ,It was fou nd 

oxygeri is to be extracted, bottled up, and used in our ::t,thles : as much as, the average cos,t,of hauling over the necessary to reduce the railway freight-charges on 
steamships, locomotives arid reducing furnaces in such '''itilptbved macadam' roads of six European cOuntries. ,iron; the government immediately provided lower 
magical fashion as t� produce the usual ,,'revolution'" If this large sum of money represents the loss ·'to the rates, " of its own accord", (spontanement). writes 
in the field of transportation and manufacture. Tlfis State of. Maryland from poor roads, it is easy to say ,Schwob maliciously, for in France the officials rarely 
latest fallacy has been exposed in the very convincfng tliat the total loss ,t.hroughout the whole United States act ... �polltanement." And the shipbuilders agreed to 
article by President Morton, which, by the cOUl·tesYof repres'ents\a figure so gl'eat that it must, have an jm- 'payfrom three to five'per cent more for German than 
'l'he Stevens Indicator. we are enabled to reproduce1n j portani"bearing upon the'prosperity of the country at English iron, in order! that the home industry might 
fnll in the current issue of the SUPPLEMEN'r. ' large, and 'particularly 'upon' the; farming, interests as' flourish. N o protective tariff was established. 

'rhe latest claim of the promoters is ·that. by distill: , ,such. l, ," ,' "-',', ,;- 'Germany's method of "conquering markets" is due 
ing off its nitrogen, liquid air may be utilized as;a ; At'first sight it 'seems incredible that in a country so ; �rhnari1y to the "floating expositions" sent to all 
means of producing oxygen'gas'in large quantities and �progl'essi�e as'ours theeontlition of the common roads parts of, the world. A syndicate of merchants charters 
at a relatively low cost, t While' it is admitted that should be'over a,1U!.lLcentury behind that of the old a steamer, loads her with goods carefully selected for 
pure oxygerf"could be obtained cheaply in this way. wo�d . It is t'rue that the'vast extent of the United foreign buyers, sends her' from port to port, in accord· 
President MOI·ton sh(;HVS toat as it costs. according to Stat� and the"great mileage of our roads in some ance",with a schedule prepared with characteristic 
Mr. Tripier, tw;enty cents: to produce' a gallon of States relative to the density of the.populat,ion, may be German attention to detail. Representatives of the 
liquidair.arld as' it requites·fivegallons or'liquid air 'offered aB"an excuse for our backwardness; but while flrms are sent ashore at the various cities. Each man 
to produce one gallon of oxygen� 'the' cost of 'production this plea may hold good as regards the thinly popu- speaks the language of the country fluently; he studies 
must be one dollar per gailon, or about ten dollars per lated Western and Southern States it cannot be applied the needs of the population; he distributes samples 
thousand cubic feet at atmospheric temperature and to the older, more populous and wealthy ,'>ections of the and i ntelligently compiled catalogues, and takes orders 
pressure. It.is admitted that this is less costly than country. for goods; in a word, he does everything in his power 
the present methods, but it is pertinently asked, "What • " .' • to further the interests, not only of his firm, but of 
shall we do with the cheap oxygen when we get it, the COMMERCIAL EXPANSION AS A SCIENCE. German commerce as well. When his report has been 
present uses for oxygen being very limited and chiefly Our last issue contained a letter ill which the writer handed in, a swarm of commercial travelers settles 
confined to the lime light and some refined processes in contrasted the businel!s methods of German and Ameri- down in the country visited, all of them thoroughly 
m etallurgy?" can merchants, and, proved how, in many ways, Gel'- familiar with the business methods of the people, and 

T he liquid air prospectus tells us that the oxygen is mans showed more business'sagacit,y in dealings with . ready to build on the foundations laid by their prede
to be used as a substitute for air in the ordinary pro- South American firms. According to our correspond- cessor. 
cesses of combustion, as nnder steam boilers; in iron ent, the secrets of' Getman success' are' not far to seek. Second in importance only to the" floating exposi
furnaces, and the like; but used, under these condi- The inability of many Amel'ican commercial travelers tion s "  are the export associations that, for the last ten 
tions it would be in competition with free air,and the : to'speak the language of the country to which they years, have maintained trade museums or bazaar!' for 
cost of the storage or transportation, as the case might are sent; the elaborate American price lists and cata- the purpose of exhibiting their wares, and for sending 
be, would be altogether prohibitory. It is argued that logues, with their complex and Ilseless system of dis- expeditions to all parts of the world, in order to ac
the most conclusive way to test the value of this sug- counts from list prices; the refusal to extend crt'dit; custom the people to the use of German products, to 
gestion is to reduce it to a concrete case. with actually and'the inability 01' unwillingness to humor the cus- distribute catalogues of samples, lists of export houses 
calculated proportions of parts, volumes and weights; tomer, go fll-r to offset the superior quality of American and the goods sold by each. Is It any wonder that one 
and because the necessary data is easily obtained, goods. can pick up everywhere so JUany articles of 'manufac
President Morton takes as his text the case of a large But' there are 'still other reasons why Germany in tine that bear the familial' inscription' ",Made in 
transatlantic steamer. He argues that since every ton many parts of the world is slowly but surely outstrip- Germany"? Is it any wonder that u'ot only Afl'ica 
of coal requires 2%, t(:>os of oxygen for its consumption. ping her sister nations in the struggle for commercial su- and South America and the countries of ,the Orient 
and as it takes about 2,000 tons of coal to' carry one 'of prelllacy�reasons which are apparent only to hilI!. who have been thus commercially conquered ,by the " i n
these ships across the Atlantic,the transportation in has made a' careful study of ,German industry on its domitable German," but also Norway; Denmark. Hol
storage cylinders of the' 5,000 tons of compressed native heath, Such a study is to be found in the work land and Russia-" countries," says Schwob, "that are 
oxygen thus shown to be necessary for the combus- of' a Frenchman. Maurice' Schwob. which bears the our frit'nds, and hate and fear Germany." 
tion of the coal, would reduce the carrying capacity of dramatic title, "Le Danger Allemand." The book Although it is primarily intended for his country
Tl'he ship to practically nothing; the coal and the com- has forcibly brought home to Frenchmen the necessity men, Schwob's study contains many a lesson by which 
pressed oxygen aggregat.ing a dead load of 7.000 tons, to of very radically modifying their commercial system, American merchants may well profit; Our exports. it is 
say nothing of the weight of the storage cylinders. if they desire to regain even a tithe of what they haye true, have never been so large as in the ,last ten years; 

If the gas were not compressed, each ton of coal lost in foreign t.rade. Fortunately, the American busi- and at the close of each year the records'show that 
would require 66,000 cubic feet of gas, and the whole riess'man is far more ent'rgetic than his French confrere there is not a single branch' of industrial activity in 
2,000 tons would require 132,OQO,000 cubic feet. ' Even if for which'reason Schwob's criticisms of his countrymen which we have not made some progress. What we 
forty per cent of the fuel were to be saved, as claimed can hardly 'be applied to us. ' Nevertheless, his analysis have gained has been gained not so ,much by concerted 
by the promoters, it would be necessary for the ship to of German Iliethods"is so instructive,is based upon action as by the t'fforts of individualflrms. Our pro· 
carry twenty-two tanks of the size 'of the hiIgegas facts so little known, as to warrant, a brief"review of gress has' been great; but it should be still greater. 
holders which form such a conspicu()uideature' i n  :any his book. And only by systematic age:re�sion. by the establish
�istant view of New York city. "The German Danger" is discussed by Schwob in lDeut of more institution!! si mi l ar to the Philadelphia 

Your promoter, however, is nothing if he is not five sections-" The Sea. Danger," "The Industrial Commercial ·Museum, and by arranging wore exposi-
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tions like the Pan-American Exposition, to be held in 
1901, can we hope to compete with the Gennan i n  mar
kets which he hopes some day to consider exclusively 
as his own.  

... � . 

ROBERT SIMPSON WOODWARD. 
BY MARCUS BENJAMIN, PH.D. 

Afrer an absence of t·hirteen years the American As
sociation for the Advancement of Sc ience returus to 
New York and will hold its forty-ninth meeting in this 
city during the week beginning with June 25. 

In 1887, Dr. Samuel P. Langley, the Eecretary of the 
Smith�onian Institution, presided over the  meeting, 
succeeding on that occasion Ed ward S. Morse, the d i
rector of the Peabody Academy of Science, in Salem, 
Mass. For this meeting Robert S. Woodward has been 
chosen to preside. and he will succeed Grove K. Gil bert, 
of the Un ited States Geological Su rvey, who was elected 
last Decem ber to fill the unexpired term of the late Ed

ward Orton, a sketch of whom appeared in the SCI
ENTIFIC AMERICAN for August 18, 1899. 

Prof. Woodward was born in Rochester, Mich . ,  on 
July 21, 1849. Loyal to the State of his birth, he en
tered the University of Michigan. i n  Ann Arbor. and 
was graduated there in 1872 with the degree of Civil  
Engineer. An appointment as assistant engineer in 
the United States Lake Survey w;s offered to him ,  and 
for ten years he continued in that service. 

In 1882, he resigned from the Lake Survey to become 
astronomer on the United St ates Transit of Venus 
Commission. Two years later he passed to the service 
of t he United States Geological Survey with which he 
remained for six years, serving in the successive capac
ities of astronomer, geographer, and chief geographer. 
He then became an assistant in the United States 
Coast Survey, with which he continued for three years· 

The death of Prof. William P. Trowbridge, in 1892, 
created a vacancy in the scientific faculty of Columbia 
University that at first sight seemed al most impossihle 
to fill, and indeed the department over which he had 
charge was so extended tllat th e difficu lty was only 
met by dividing his chair into several co·ordi nate profes
sorships. To that which was designated as Mechanics, 
Prof. Woodward was called, he having gained his pro
fessorial title by fil ling, during 1886-88, the chair of civil 
engineering in the Corcoran Scientific School of Col
nmbian U niversity in Washington, D. C., where he ac
quired m uch reputation by his success as a teacher. 

The choice of the trustees proved a wise one, ior with 
the growth of the .college into a u niversi ty, additional 
du ties have been assigned to Prof. Woodward in the 
accomplishmE'nts of which he has shown exceptional 
abili ty. It is not necessary to enumerate the various 
offices that he  holds in connection with Oolumbia , and 
they are many. for the most important is that of Dean 
of the School of Pure Science, which he has fil led 
since 1895, and it is sufficien t  to show the high esteem 
in which he is held by his associates. 

His scientific work has included numerous contribu
tions in the domains of precise m ensuration, geodesy, 
the physics of the earth, physical astronomy, and pure 
mathematics, and of the hundred or more titles of 
papers that he has p ublished the fol lowing are the 
more important : .. On the Actual and Probable Errors 
of Interpolated Values from Nu merical Tables b y  
ME'ans o f  First Differences " (1882) ; . . Results o f  Exper
iment to Determine the Variations in Length of Cer
tain Bars at the Temperature of Melting Ice " (1883); 
. . On Errors Incident to Interpolated Values from N um
erical Tables" (1886); .. On the Free Cooling of a 
H omogeneous S phere" (1887); " On the ConditionE'd 
Cooling and C ubical Contraction of a Homogeneous 
Sphere " (1887); .. On the Diffusion of Heat in  Homo
geneous RectangUlar Masses, with Special Reference 
to Bars Used as Standards of Len gth " {1887) ; "On the 
Form and Position of the Sea Level " (1888); " The 
Effects of the Atmosphere and Oceans on the Secular 
Cooling of the Earth" (1890); .. Recent Experience of 

the United States Coast and Geodl'tic Survey in the Use 
of Long Steel Tapes for Measuring Base Lines " (1893) ; 
"The Iced Bar and Long Tape Base Apparatus, and 
the Results of Measures made with them on the Holton 
and St. Albans Bases" (1892); "An Historical Survey 
of the Science of Mechanics " (1894) ; and" Mechanical 
Intel'pretation of the Variations of Lati tudes " (1895) ; 
and in book form the ., Smithsonian Geographical 
Tables " (1894), a vol ume of nearly three hundred pages, 
p u blished by the Smithsonian Institution. 

The degree of Ph.D. was conferred on him by hi!:! 
Alma Mater in 1892, and in 1896 he was chosen to mem
bership in the National Academy of Sciences. For' 
more than ten years he has been an associate editor 
of The Annals of Mathematics; and since 1894 he has 
been an associate editor of Science; also, he is one of 
the editorial corps of The Columbia Quarterly. 

The American Mathematical Society has honored 
him by successive elections to the offices of treasurer, 
vice-president, and president, and he is now president 
of thl' New York Academy of Sciences. 

He joined the American Association for the Advance
ment of Science, at its Philadelphia meeting held i n  
1884, and a few years later was elected t o  t h e  vice-pres
idency over the section of Mathematics and Astrono-

my; delivering an address at the Toronto Meeting i n  
1889, on " The Mathematic Theories o f  the Earth, " 
which attracted considerable attention and was largely 
reprinted in the scientific journals of this country. In 
1894, he was chosen treasurer of the association, an 
office which he stil l hol ds. Prof. Woodward has on 
several occasions been urged for the presidency of the 
association and would have been elected at the Bos
ton meeting two years ago h ad he not gracefully with
dmwn in favor of Prof. Edward Orton. 

Applied Mathem atics has no more distinguished rep
resentati ve in this country than Prof. Woodward, 
and the association has honored itself by choosing i ts 
most loyal member i n  that branch of science to pre
side over i ts sessions to be hE'ld in this city. 

. .. ' . 
THE HEAVENS IN lULY. 

BY BENRY NORRIS RUSBELL, PH D. 

Astronomers have neVE'r had less occasion to com
plain of the weather than on the 28th of last May. Al l 
alon g the eclipse tracks, from the Gulf of Mexico to 
Northern Africa. clou dless skies were thti rule, and 
no one seellls to have been u nable to see the sun. 

But for this very reason,  it wil l  he some time before 
the results of the day's observations are fully known. 
At the time of writing it is hardly probable that all 
the ecl ipse plates h ave bf!en developed, and their meas
nrement and reduction, especially in the case of those 
of the spectrum, and those made in the search for a 
possible intra-inLrcurial planet. will take a lone time. 

The present statemen t must, therefore, deal simply 
with some of the results obtained by the Prin ceton 
University party stationed at Wadesboro, N. C. 

ROBERT SIMPSON WOODWARD. 

The eclipse was an nnusually bright one, a great deal 
of light beirrg diffnsed into the shadow from the il lu
minated air outside its l i m i ts, so that only first magni
tude stars were visible, and it would have been per
fectly easy to read an ordinary watch face during to
tality. 

The observations of the corona and lower layers of 
the su n's atmos phel'e showed that the sun's surrou nd
ings were in a decidedly quiescent state. The flash 
spectru m was faint, and the prominences relatively 
few'-only one being large-while thE' u n known gas 
which produce the green line in the spectrum of the 
corona was conspicuous by its absence, being too faint 
to be seen or photographed at all ,  and dieappointing 
those who tried to observe it. 

The form of the corona was very close to that pre
dict.ed by Hansley, showing long equatorial extensions 
and short curved rays nE'ar the poles. 

The i nner corona showed very little telescopic struc
ture, with no conspicuous evidence of connection with 
the prominences. 

l'he shadow bands. which appear just before and 
after totality, were well seen. They moved in  different 
directions at the stations only a short distance apart 
-a circu mstance which strongly supports the theory 
that they originate in the earth's atmosphere. 

About fifteen good negatives of the corona were ob
tained with instruments up to 12 feet focal length. 
Those, with exposure of 20 seconds, show extensions 
of the corona considerably more than the sun's diam
eter in length. 

THE HEAVENS. 
At 10 P. M. on July 15, the constellations of sum

mer are visible to great advantage. 

The Milky Way forms a great arch across the east, 
with one foot al most u nder the pole and the othE'r in 
the extreme south ; and along its line are the constel
lations descri bed last month. 

The present is a good time to note the complex 
structu re of  the Galaxy. From Cygnus to the  south
ern horizon it is divided into two streams of unequal 
brightness and variable width, with several marked 
condensations and knots, of which the brightest are 
in Sagittarius, near the southern horizon.  

I n  the northwest appears the Great Bear, standing 
on his head, and the west is l ighted by Arcturus and 
Spica, the latter being near its setting. The southern 
constellation Scorpio and Sagittarius are at their high
est above our horizon. Scorpio is iden tified by the 
p resence of Jupiter within its borders, and Sagittarius 
by the fainter and yellower Saturn and also by the 
little group of stars called the Milky Dipper, which, 
though it is in the Milky Way, must always be empty, 
for it is wrong side up. 

In the southeast is a pair of moderately bright stars 
close together which is worth looking at. They are 
Alpha and Beta Capricorni and are both double. 
Al pha-the upper one-has a close coinpanion on the 
right and a fainter and more remote one on the left. 
Both are visible to a good eye without a glass. Beta 
shows in a field glass a sti l l  closer companion of the 
seventh magnitUde. With the telescope the stars are 
m uch more remarkable. The companions of both 
Al pha and Beta are double in powerful telescopes, 
and the companion of Alpha is separated by the mosr, 
powerful instruments into two stars! 

THE PLANETS. 
Mercury is in Cancer, and is evening star till the 

last day of July, setting n early two hours after the 
SUII on the 1st and easily visible in  the evening twi. 
light. On the 31st he is in inferior conjunction with 
the sun and becomes a morning star again. 

Venus  is the evening star at the beginning of the 
month, but sets only % of an hour after sunset, and 
rapidly approaches the sun, passing inferior conjunc
tion on the 7th. As she passes south of the sun she 
wil l  be invisible  to the u n aided eye til l  late in the 
month, when she reappears as morning star, and rises 
about an hour before the sun on August 1. Those who 
have telescopes may follow with interest the narrow
ing of her crescent, and may, perhaps, see its extE'nsion 
beyond the half  of her circumferen ce, d u e  to twilight 
in her atmosphere. 

Mars is being slowly overtaken by the earth, but i �  
still far from opposition . He m oves eastward through 
Taurus during the IllOnth and rises between two and 
three hours before the sun. 

Ju piter is 'in Scorpio, and is well u p  in the south
east at sunset. The belts on his surface and his satel
lites are beautiful objects in the smallest t.elescope. 
To aid the identification of the outer two, last months 
list of their positions is continued. 

Satel lite III. wiII be east of Jupiter on the 1st, 8th, 
151 h ,  22d and 29th, and west on the 4th, 11th, 18th 
and 25th. 

Satellite IV. will be east on the 6th and 23d, and 
west on the 15th and 31st. 

Saturn is just past opposition and is visible through
out the night, but as he is as far south as possib le and 
at his greatest distance from the sun the present op
position is very unfavorable. 

He figures, however, in the most interesting astro
nomical event of the month, for American observers
an occultation on the 10th visible throughout the 
United States. 

As in the case of a solar eclipse and for the sallle 
reason, the time of the phenomenon is different at dif
ferent places. At Washington Saturn d isappears be
hind the moon's dark limb at 10:43 P. M., and reappears 
at 12:05 A.M. from behind the bright limb. 

The local time of occultation will be about an hour 
earlier in the Mid dle West, and two hours earlier on the 
Pacific Coast. It  will take about a m inute and a half 
for the moon to hide the planet, so that the grad ual 
character of the decrease of its light will be evident 
to the naked eye, while with the telescope the specta
cle of the moon's dark limb slowly and steadily hid
ing the rings and ball of the planet will be one of u n
common interest. 

Uranus is in Scorpio east of Jupiter, and Neptune 
is too near the sun to be seen. 

THE MOON. 
First qu arter occurs on the night of the 4th, full 

moon on the afternoon of the 12th, last quarter on 
the morning of the 19th, and new moon on the after
noon of the 26th.  The moon is farthest from the earth 
on the 3d and again on the 31st. and nearest on the 
15th. 

In addition to the oecultation of Saturn there should 
be noted conjun ctions of the moon with Jupiter on the 
afternoon of the 8th, Uranus the following morning, 
Mars on the afternoon of the 22d, Neptune on that of 
the 23d, Venus on the forenoon of the 24th and Mer
cu ry on the night of the 26th. 

Princeton UniverSity Observatory. 



A SELF-LAUNCHIlTG FIRE"LADDER. 

Our il lustrations picture a very ingenious and inex
pensive fire-ladder, invented by Mr. Theron N. Parker, 
of 226 North Ni nth Street, Brooklyn, New York city, 
which ladder is so arranged that by releasing a retain
ing device, i t  will be autollJatically thrown out of an 
open window into the street. 

Held in bearings at the side of the window, well 
above the head of a person,  is  a bracket in the form 
of a right-angled triangle. The base of this triangular 
bracket carries a steel loop which supports the folded 
steel ladder, made iu any desired length. In order to 

THE LADDER FOLDED aND LAUNCHED. 

reinforce the loop, and to hold it i n  substantially hor.i
zontal position, a vertical brace is employed, extending 
u pwardly behind and in coutact with the hypotenuse 
of the triangle. The vertical melll ber of the triangular 
bracket, journaled in the bearings, is surrounded by a 
powerful coiled spring, the upper end of wh ich is ex
tended laterally to form a stop, which l imits the i nward 
motion of the bracket. A fasten ing device which can 
be released by a pul l-cord, lever, or electric push-but· 
ton is provided for the hase of the bracket. 

When the fastening device is released, the strong 
steel spring instantly swings the bracket through a 
semicirde to the open window, with such speed that 
the momentum acquired launches the fire-ladder into 
the street, so that it hangs as sho wn in our i l lustration. 

Not the least i nteresting feature of this simple device 
is the construction of the ladder. It will  be ob
served that side runs are employed, between which, 

AN IIIPROVED VALVE FOR STEAII RADIATORS. 
An invention has been patented by Mr. Ti mothy S. 

Martin, of Butte, Mont., which provides a simple valve 
mechanism particularly adapted for use on radiators 
through which exhaust steam is passed, and designed 
to reduce back pressure against the engine. Fig. 1 is a 
central sectional elevation of the invention with parts 
broken away. Fig. 2 is a perspective view, also with 
parts broken away. 

The radiator is constructed with the usual upright 
tubes connected with upper and lower horizontal cir
culating-tubes. At the end of tlie circulating-tubes, a 
valve casing is located, comprising two chambers, 
which can be connected with the steam-supply. A 
central apertured partit.ion separates the chambers. 
The casing has also t wo outer chambers and two outer 
apertured partitions, one between each outer chamber 
and the adjacent chamber connected with the steam 
supply. A central valve is arranged to open and close 
the aperture in the central partition ; and two lateral 
valves are arranged to close the apertures in the outer 
partition�. ' A cross-head connects the outer valves and, 
has a screw-threaded aperture. A head connected with 
the central valve has an aperture with a screw-thread 
of a direction opposite to that of the cross-head, the 
two threaded apertures being alined axially. A valve
operating shaft is mounted to turn in the casing, but 
is held against longitudinal movemen t, and is provided 
with screw-threads of opposite directioIJS engaging the 
oppositely threaded apertures of the n"eads. 

When the center valve is closed, the out!!r valves are 
opened (Fig. 1), so that the steam enters one of the 
circulating:pipes, passes through the outer chamber and 
open partitions to the radiator and returns through 
the other circulating pipe. If the center valve be opened 
by turning the shaft previously mentioned, the i nlets 
to the radiator will be closed, and steam wiH not enter 
the radiator. It is evident that under these conditions 
the steam'will not encounter a sol id, closed valve, as in 
the customary construction, but will pass th rough the 
valve· casing and back to the boi ler, thereby obviating 
the back press!lre usually caused by cutting otI the 
steam at the radiator. 

.' . , .  
EXAIIINATION OF THE DRINKING WATER OF 

BROOKLYN, NEW YORK. 
The advances in sani tary science in the past few years 

are nowhere more marked than in water examination. 
The splendid work done by the Massachusetts State 
Board of Health has been followed hy the installation 
of laboratories in most of our American dties for the 
examination of the water furnished by the municipal
ity. It is naturally understood that departments of 
water supply should be responsible for the quality, as 
well as the quantity, of water furnish� . This de
mands a constant knowledge of the sanita.r-y condition 
of the water supply, which can be attained only by 
frequent analyses and inspection. 

The water supply of Brooklyn is complicated, and 
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peculiar conditions of a chemical and biological labora
tory. In the SUPPLEMENT for the current week there 
is a very full paper upon the Mount Prospect labora
tory, presented by Mr. Whipple before the Brooklyn 
Engineers' Club. It deals with the collection of sam

. pIes and with the work carried on, and to this article 
we refer our readers who desire more extended informa
tion on the subject. 

The laboratory occupies the upper portion of the 
building and is divided i nto three rooms. One room is 
known as the general laboratory, the second the bio
logical laboratory, and the third the chemical labora
tory. In the basement is a. physical laboratory, store
room, etc.,  and there is a sub-basement suitable for 
bacteriological work d uring hot weather. The labora-

THE, MARTIN RADIATOR VALVE. 

tories are equi pped with  the latest apparatus known 
to science, including i ce chests for the storage of cul
ture media, incubators, steri lizers, balances, desicca
tors, steam baths, stills for ammonia distillation, Sedg
wick-Rafter filters, a combustion furnace, a Mahler 
bomb-calorimetel', etc. The laboratory force consists 
of. one biologist and director, one chemist, one aStiist
ant chemist, and th ree assistants. The routine work 
consists of the regnlar examination of the samples of 
water received from all parts of the watershed and dis
tribution system, i .  e., from the dri ven wel ls, streams, 
ponds, aqueducts, l>eservoirs, etc. The complicated 
and varied character of the water su pply req uires the 
examination of an unusually large n umber of samples, 
and it is safe to say that no water supply in this coun
try is examined Illore thoroughly and min u tely than 
that of Brooklyn. 

'fhe regnlar ront ine includes the bacteriological ex
rungs extend, having 
otIset portions serving 
as footholds. So com 
pa�t is this  ladder, that 
a length equivalent to 
five storiES can be pack
ed in less than a cubic 
foot of space. The lad
der is l ight; for it weighs 
but two pounds to the 
story. It is strong; for 
the severe tests to 
which i t  has been sub· 
jecterl h ave shown that 
it is capable of sup
porting a weight of one 
thousand pounds with 
perfect safety, and with
out any possibi l ity of 
entangl ing. When the 
ladder is launched by 
means of the push-but
ton or lever, a strong, 
trustwOl·thy escape is 
formed for each floor in 
the,l ine of the windows 
-an escape by which 
firemen, if necessary, 
can ascend to any floor. 
The bracket, it is evi
dent, can be quickly 
\.Iaced in position on 
any window. I 

Ie. 
THERE is a project for 

another subway in Bos-

THE CHEMICAL LABORATORY OF THE IIOUNT PROSPECT LABORATORY FOR THE BIOLOGICAL AND CHEIIICAL 
ANALYSIS OF BROOKLYN'S DRINKING WATER. 

&Illination of th ree sam
ples of water from the 
Ridgewood pumping 
station and from a tap 
in the city collected 
dai ly; a complete physi_ 
cal, chemical and bio
logical examiIIll.tion of 
nine samples from the 
distribution system col
lected weekly; the 
physical,  biological and 
partial chemical exami
nation of twenty-four 
sam ples from the sup
ply ponds collected 
weekly, with complete 
c h e mic a l  a n a l y s e s  
monthly; the complete 
examination of ni ne
teen 8 a III pIe s from 
driven wells collected 
monthly; and the com
plete examination of 
twenty-one s a m  pIe s 
from the private water 
supply companies of 
Brooklyn and from the 
water supply of the Bor
ough of Queen s 'col lect
ed quarterly. Many ex
tra samples are taken at 
various times and places 
as occasion requires. 

The samples of water 

ton, to connect u nder Washington Street with the pres
ent subway, and the one to East Boston, on which work 
was started a few weeks ago, has been laid aside for a 
year at least, says 'fhe Western Electrician. The mat
ter has been the subject of many petitions and m uch 
remonstrance, and the committee on metropolitan 
affairs in the legislature voted to refer the bill to the 
next General Court. 

the need of a laboratory was apparent to the Depart
Illent of Water Snpply for several years. In 1897, Mr. 
George C. W h i pple, Associate Member of the American 
Society of Ci vii Engineers and author of several works 
upon sani tary water supply and examination, was ap
poi nted biologist and d irector. The old gate-house on 
the Moun t  Prospect reservoir was found to have ample 
accommodations, and it  was remodeled to meet the 

from the watershed are 
collected in  the forenoon during the early part of each 
week, and are sent to the laboratory by express. The 
samples are' col lected in large bottles for chemical 
analyses, and in small sterilized bottles for bacteriolog
ical examination. The bottles for the bacteria samples 
hold two ounces, and they are steri lized each time be
fore use. The stoppers are covered with pieces of t in
foil, and each bottle is then placed in a screw-cappeq 
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tin box j ust large enough to receive it. The bacteria 
samples are shipped in portable ice boxes. There is an 
outer box with asbestos packing and a copper lining, 
and an inner copper tray divided into compartments 
to hold the tin boxes just mentioned, and between the 
outer boxes and the tray is a large space for ice. The 
boxes hold sufficient ice to last eight hours in hot 
weather. 

The samples are almost in variably received in good 
condition. When the 
samples reach the labo· 
ratory, each is given a 
serial number and en
tered in an index book. 
The physical examina
tion of water includes 
the temperature of the 
sample at the time of 
collection, ' the amount 
of sedi ment, and the 
turbidity after standing 
twel ve hours, the color 
and the odor. 

J citutiiit jmtritJu. 
TWO liOTABLE HIGH·SPEED FOREIGli CRUISERS. 

It is now many years since our famous high-speed 
cruisers, " Minneapolis " and " Columbia," startled the 
naval world by the then unprecedented speed which 
they achieved on their trial runs. The " Colum bia," 
it will be remembered, maintained on her trial an aver· 
age speed of 22'S Knots an hour, while the . .  Minne· 
apolis " was officiillly credited with an average of 23'07 

knots an hour. Nothing of the kind had hitherto been 

RUSSIAN, 23 KliOT, PROTECTED CRUISER, " ASKOLD." 

exceeded 23 knots . an hour, the speed on certain 
stretches of the trial course reaching within a fraction 
of 25 knots per hour. 

I. . . Askold. "�The " Askold " is one of the four pro
tected cruisers which are being built for the Russian 
navy in foreign shipyards. One of these, the " War
yag," has been constructed at the Cramp shipyard, 
Philadelphia, and is now undergoing her trials. T wo 
others, the " Bogatyr " and the " Boyarin,"  have been 

built respectively at. 
Stettin and Copenha
gen, while the •. Ask
old " is nearing comple· 
tion at the Germania 
yard, Kiel. All four 
vessels are to have a 
speed of 23 knots an 
hour, . and carry the 
s a m  e armament, al
though there w ill be a 
difference i n  the matter 
of its d isposition. '1'he 
" Askold " has a dis· 
placement of 6,000 tons 
on a draught of 20 feet 
4 inches. She is 426 
feet 6 inches i ll length, 
49 feet 3 inches i n 
beam, her normal coal 
s u p  p l y  is 710 tons, 
while her bunker ca· 

pacity is 1 ,000 tons. 

The sanitary chemi
cal analysis ordinarily 
includes the determina
tion of nitrogen as al
b u m  i n  0 i d ammon ia, 
free amlHonia, n itrites 
and n itrates ; total res
idue on evaporation, 
loss on ignition, chlo
rine, iron and hard 
ness. In addition to 
these the fol lowing de� 
terminations are some
ti mes made : Oxygen 
consumed, alkalinity, 
incrustin g  constituents, 
dissolved oxygen, car
bonic acid, etc. 

Displacement, 6,000 ton •• Speed, 23 knots. Maximum Coal Supply, 1,000 tons. Armo r : Deck, 3 inches; gun positions, 3 inches and 
5 iuches. Ar,na.ncnt : Twelve 6·inch rapid-fire; twelve 3-inch rapid-fire; eight 3-pounders; two i-pounders; two machine guns. 'J'orpedo 
Tubes, six. Complement, 500. Date of' Completion, 1900. 

It will be noticed that 
the ratio of beam to 
length in the "Askold " 
is about 1 to 9 ;  a most 
exceptional proportioll 
for a warship, and O U I-'  
that is only found i ll 
fast steamere of the 
merchant marine, and 

Microscopical exami
nation of the water determines the number and kind 
of m icroscopic organisms present, together with the 
amount of amorphous matter. The bacteriological ex
amination consists of the determination of the number 
of bacteria present in the sample of water and a quali
tative test for the presence of bacillus coli communis. 

The miscellaneous work in the laboratory includes 
the analysis of coal, lubricating oil,  hoiler scales, boiler 
compounds, cemen ts, deposits from driven wells, etc. 
These are all problems of engineering chemistry, and 
the most important part of this work is the analysis of 
coal. Most of the experi mental work that has been 
carried out in the laboratory has been in connection 
with problems pertaining to the condition of the water 
supply ; but, in  addition to this, considerable attention 
has been given to the study of methods of water analy
sis and to other subjects of scientific interest. Prob· 
ably the most important work of this kind was the 
ascertaining of the normal chlorine for the watershed 
of the Brook-

accomplished by vessels of the size and sea-going abil
ity of these shi ps, and it  is a fact that to accomplish 
these results considerable Sacrifices were made i n  their 
offensive and defensive qualities. The armament was 
light, and the protection was confined to an armored 
deck. Contem porary vessels of the " Mi n nea polis " 
and " Columbia " that carried heavy armament and 
were protected with a belt at the water l ine, such, 
for instance, as the " New York " and " Brooklyn,"  
only secured these advantages by a sacrifice of  
speed. 

Improvements in the materials of construction, the 
introduction of tubular boilers, and the construction of 
engines suited to a high speed of revolution, have 
enabled designers to provide heavily armored vessels 
with a speed which was altogether impossi ble at the 
time the " Minneapolis " and . .  Brooklyn "  were built, 
with the result that it is getting t.o be quite the fashion 
to provide even the armored cruisers with sufficient 

in  small fighting craft 
of the torpedo boat and destroyer type. In this 
respect the " Askold " differs materially from the 
other three vessels of her class, the . .  Waryag," for 
instance, h aving a beam of 52 feet and a length of 
420 feet, or about 1 to 8. In consequence of her finer 
lines the . .  Askold " is 500 tons less in displacement 
than her sister ships, the " Waryag " displacing 6 , 500 

tons and the . ,  Askold " 6,000 tons. 
Her armament is identical with that of the " War· 

yag, " although it is somewhat differently  disposed. 
It consists of t welve 5 '9-inch guns, of which six will be 
mounted in sponsons, three on each broadside on the 
main deck, while four will be mounted in recessed 
ports on the same deck, two forward and two aft. Of 
the other two guns, one will  be mounted on the quar
ter deck and one will be mounted on the superstruc
ture deck, above the forecast le, and well toward the 
bow. All of the above guns will be of the rapid·fire 
type. The " Askold " will also carry a dozen 3-inch 

rapid-fire guns, 
four forward, 
four aft, and 
four amidships 
on the gun 
deck ; e i g h  t 
3-p 0 u n d e I' s ,  
two i-pound
ers and two au· 
t o m a t i c  ma
c h  i n e  guns. 
She will also 
b e  provided 
with six torpe· 
do tu bes, two 
of which will 
be submerged. 
The protective 
deck will be 3 

inches in thick
ness, and the 
princi pal gun 
positions wi l l  
b e protected 
by 5-inch to il
inch n i c  k e l  
steel. 

lyn water sup
ply, and the 
Q b s e r v a t i ons 
have been ex
tended 0 v e  r 
the whole of 
Long Island. 
Samples were 
col lected froll! 
seventy · seven 
sou rces ' a n d  
from the re
sults of their 
examination, a 
map of normal 
chlorine for the 
i s  1 a n d  has 
been prepared. 
T h i s m a p  
shows that ex
cept at the east 
end of t h e  
island, and ex
cept near the 
coast, the nor
mal chlorine is 
below six parts 
p e r  million. 
The r e s u l t s  
which h a vIe 
been obtained 
by the estab
l i s  h m e n  t of 
t h i s labora

FREliCH, 23 KliOT, PROTECTED CRUISER, " CHATEAUREliAULT." 

It must be 
confessed that 
the " Askold " 
bas a v e r y  
s t r i k i n  g ap· 
pearance, and 
i s suggestive 

Displacement, 8,018 tons. Speed, 23 knot •. Maximu m  Coal Supply, 2,100 ton8. Armo r : Deck, 2%, inches horizontal, 4 inches on slopes; gun positions, 2%: 

inches. Armament : Two 6'5-iuch rapid·fire gnns; six 5'o-incb rapid-fire guns; ten 3-pounders and five I.pounders. CompleDl.ent, 625. Date of' COluple
tlon, 1900. 

tory would warrant other cities in opening similar 
laboratories. 

• • • • • 
" LAWN tennis elbow " is olle of the modern com

plaints, and appears to be associated with a certain 
stroke used by expert players. It is sometimes caused 
by a sudden strain or long-contiuued overstra,iu. 

power to drive them at speeds of frOID 22 to 24 k nots 
an hour. 

We present illustrations of two of the latest of the 
high-speed cruisers that have been built in European 
yards. Both of them are required by contract to 
aehieve a speed of 23 knots an hour. ' One of them, the 
. .  Chateaureuault," has bad her tria!!!, and has easily 

of an over
grown torpedo boat destroyer more than of a first· 
class cruiser. T h is is due in part to her possession of 
no less than five tal l smokestacks, a n umber which has 
never befOl:e been placed on a warship. Her boilers 
will be of the water-tube type, and will  supply steam 
to three sets of triple·expansion engines, driving three 
propellers, a .system which was adopted with success in 



our o wn " Minneapolis " and " Columbia." The com
plement of the " Askold " is to be 580 officers and men. 
H our readers wieh to make further comparison of this 
fine vessel with the sister ship recently built by the 
C I'am ps, they are referred to the SCIENTIFIC AMER 
ICAN of November 5, 1898, in w h ich w i l l  be found a n  
i l l u strated description of t h e  , .  Waryag. " 

II . . . Chateaurenault.-T he French protected cruiser, 
the " Chateau renault, " was laid do wn at La Seyne i n  
1896 a n d  launched i n  1898. She is 443 feet long be
t ween perpendicu lars, h as a beam of 55 feet ' 9 i n ches, 
and a mean d raught of 22 feet 6 i nches with a d is
placement of 8 ,018 tons. S h e  is  thus about 600 tons 
larger than

'
t h e  . .  M i n neapo l i s. " L i ke her, she is driven 

by three sets of vertical, triple-expansion engines. The 
boiler plant consists of fou rteen Norman- S i gaudy 
double-ended boilers, which supply steam at a work ing 
pressure of 210 pounds to the square inch.  It will  be 
seen th at she has u n us ual smo kestack capaci ty, for 
not only are there four smokestacks , but they are 
of large diameter. H en ce, t h e  ..  Chateaurenault " 
should have no difficulty in realizing a natu ral draugh t 
horse power of 13, 800. ' T he contract horse power 
under fOl'ced d raught is 23, 000, and the corresponding 
speed is 23 knots. 

The armamen t  consists o f  t wo 6 'o-i nch rapid-fire 
guns mounted o n  the main deck, one forward, one aft, 
and protected by shields, each gll n  having a separate 
am m unition hoist ; six o '5-i nch rapid-fire guns in spon
sons on the gun deck , two firing dead-ahead and two 
dead-astern , and each p rotected b y  a ci rcular shield ; 
and ten 3-pounders and five 1-pou n d er rapid-fire guns 
mounted i n  commanding positions throughout the 
ship.  For protection the vessel depends upon a steel 
deck w h i ch is  2�4' inches thick on the flat and 4 inches 
thick on the slopes above the machinery. There is 
also 2%; inches of steel protection o n  the sponsons for 
the gu n s. 

The " C hateau renault " is designed for the same class 
of work as o u r  " M i nneapolis " and " Columbia," that 
of commerce destroying, and in order to preven t  de
tection when she is searching for the merch ant sh ips 
of t h e  enemy, she has been made to conform, as far as 
possible, to t he outward a.ppearance of a modern 
trans-Atlantic steamet:. Hence, there are n o  flghting 
tops o n  the vessel, and her masts and funnels are given 
the rake and trim appearance whioh characterizes the 
pole masts of a merch ant steamer. 

. ' . . . 
SOliE PERSPECTIVES OF THE PARIS EXPOSITION. 

Notwithstanding the amazing proportions of the 
Paris Exposition, the utmost perfection of d etail has 
been mai ntained throughout.  The casual visitor may 
look upon it  as a mere agglomeration of beautiful ,  and, 
perhaps, fantastic build ings w h i ch h ave heen erected 
for the entertai nment of  sightseers, but to the thought
ful i t  is somethi n g  lUore than an ephemeral fairyland. 
I t  i l l ustrates in the most elaborate manner possi ble 
the progress made by man d uring the last one hundred 
years in every depart ment of art, science, and ind ustry. 
It i s  a. veritable epitome of the natural and industrial  
resou rces of the entire globe. The exhibition pa laces 
are of vast size, and sOlUe of them are handsome, b u t  
others show that the too gl'eat facility w i t h  w h i c h  staff 
can be worked, often results in rather meretricious 
decoration .  

I n  t h e  area between t h e  A l m a  a n d  Inval ides Bridges, 
the n ations have built a fRost bewildering series of 
palaces and paVilions and the effect produced' by them 
is  singu lar and pleasing. " Ol d  Paris " adds a key note 
of medirevalism and serves to link together the present 
and the past. The am usement sections are filled with 
int eresting shows of a more or less , serious nature, an d 
the East adds a series of picturesque streets and squares. 
The Exposition auth orities have endeavored to render 
the exh i bi tion as complete as possible hy inaugurating 
in each department retrospective and centennial sec
tions in which the vis it,or can compare th e past with 
th e present and can form his own estimate of the 
wonderful advance since the time of Napoleon I.  

T here are forty-five entrances t o  the Exposition, b u t  
the visitor strol ling d ow n  the C h am ps E lysees natur
al l y  comes first to the monumental entrance at t h e  
Place de l a  Concorde. T h i s  great gateway, desi�ned 
by M. Binet, is, without q uestion , the most criticised 
building that has e ver been erected at this or any 
other exposition. It is familiarly known as the " Sala
mander," owing to its resemblance to a stove com
monly so denominated. In its main l ines it rese�bles 
somewhat a great wicker basket with long, curved 
h andles, the whole affair being i n verted and crowned 
by a female figure. It is  pai nted blue, green and 
W h i te, and the gi lding is  considerable . •  The front 
arch, facing the Place de la ' Concorde, is surmounted 
by M. Moreau-Vautier's startl ing creation.  The figure 
is supposed to symbolize Paris, and is clad i n  the to
day's costume of a Parisienne. It termi nates w orthi ly 
t h e  one con spicuous fail n re of  the Exposition. The 
pu blic enters through the great arch, a n d  disperses by 
the two lateral arch es, after passing t hrough one of the 
seventy-s ix turnstiles. This  arrangement is m ost i n 
gen ious, and permits of n early one thousand people 
per minute entering the grounds at tbis point alone. 

The t u rnstiles are placed back to back ii n  double 
rank. 

The visitor, after entering the gate, finds h i mself in a 
vast pleasau nce extending from the Pl ace de la Con
cord e to the Pont des I nvalideE, The space is admir
ably filled with thousands of plants and flowers. T h e  
visitor crosses t h e  Avenue Nichollts II. ,  which sepa
rates the two Palaces of Fine Arts and then passes 
down t h e  Rue de Paris, along which are distrib uted 
the buildings of the city of Paris, the Horticultural 
buildings and the palace where the congresses are to be 
held. Directly across the Seine is the . .  Street of 
N ations, " with the pictu resque and intere.:ting b u i ld
ings. The Quai d'O rsay continues the " Streets' of 
Nations, " after passing the Pont de l'Alma, but the 
Pavilion o f  Mexico is the last of the national buildings. 
T h e n  comes the Pavi lions of H ygiene, the Navy and 
Mi litary Pavilion,  the Palace of Navigation, the 
Pav il ion of Forestry, etc. 

We now reach the Champ de Mars, the arran gement 
of wh ich is  much the same as i t  was i n  1899, b u t  the 
long bui l dings o n  either side are quite d i fferent i n  de

sign from those of the earl i e r  E x position, and the 
mask i n g  oJ the fa�ade of the Electricity B uilding b y  the 
enormous C hltteau d'Eau is most successful. It is i n  
the form o f  a gigantic grotto, i n  which a t  night a foun ·  

, tain of rai n bow-colored water plays i n cessantly. I n  
t h e  center of  t h e  immense basin is a symbolical gro u p  
representing Hu m anity a n d  Progress. The Palace o f  
Electricity lies d i rectly behind this ornamental foun
tai n, and i n  the rear of it are the sections of Agl'icul
ture and Food and tlie great Salle des F�tes. T h e , 
Palace of Agl'icult u re was the old Mach inery Hail , and i t  
h as been com pletely ch anged. T h e  buildings on both 
sides of the C h a m p  de Mars extend from the Electricity 
Building to the Eiffel To wer. O n  the right side, be
ginning at the E lectricity Buildi ng, are the sections 
given u p  to mechanical ind ustries, c i vi l  engineering, 
transportation, education,  letters, science and arts . 
On the other side are the bui ldings devoted to mechan
ics, text i les, mines and metal l urgy. 

The E i ffel Tower forms a great entrance to the 
Champ de Mars and was,  perhaps, one of the ch ief at
tractions of the Expositio n  of 1889, and is the loftiest 
tower in the world, bei n g  approx i m ately 1 , 000 feet 
high. T h e  tower weighs 16, 000, 000 pounds, and 
mil l ions of ri vets were used i n  its construction . It has 
been recently repainted, and 60, 000 pints of paint were 
used for each coat. It is illu minated at night by 7,000 
electric l i gh ts of ten-candle power each. The view of 
the Exposition from th� top of the to wer is most at
tractive, the bright colored paVi l ions, towers and ter
races showing off to the greatest a d vantage, and pro
d u cing an effect of confused architectural magn ificence 
never to be forgotten , recall ing in many ways one of 
the fantastical panoramas of Dore. At the base of the 
to wer are various concessions and exhi bits , such as 
the Tour de Monde, the Palace of Costumes, the Cineo
rama, the Mareorama, the Grand Celestial Globe, and 
various panoramas. 

Stand ing at the Eiffe l Tower the v i e w  o f  the Tro
eadero is m ost i mposin g. I n  1 878, the Palace d u  T ro
cadero was considered

' 
a wohder, b ut it n o w  looks 

dingy by contrast with the white and parti-colored 
plas ter buildi ngs in the gardens housing the colonial 
exhibits. There is enough of the East abo ut the scene 
to produce a bizarre and delightful appearance. 

T he ensemble o f  the Exposition shows a variety of 
architecture which might be called "  architecture de 
fe te, " and reminds one of the handsome fa�ades and 
arches which Renaissance architects and painters were 
so fond of b u i ld i n g  on all gala days. The architect ure 
is nowhere severe, color is freely u sed 

'
and someti mes 

becomes v ulgar. The question may very reasonably 
be asked whether or not any part of the Paris Expo
sition is of as effective architecture as the " Court of 
Honor " at our o w n  Fait· of 1893. On the w hole there is 
not, although certain parts of the Paris Exposition are 
very fine, the Seine particularly p laying an important 
part, it being rather more picturesque than any featu re 
of our o w n  Fair. The natural beauty of the site has not 
been destroyed, the garden ing is  perfect and every
w h ere there is an evidence of taste and good j udgme n t  
�n decoration w i t h  the exceptions n oted, and over t h e  
w hole Exposition there reigns a holiday air. 

,. . . .  ., 
AT the annual m eeting of the American Academy of 

Medicine, Dr. , Pyle referred to an article which ap
peared i n  a New York paper, entitled " Sleep Cure for 
Nervou s Di seases." This cure consisted o f  eight 
gram mes of bromine i n  a half glass of water e very two 
hours. The paper also stated that the discoverer of 
this cure also maintains that rest-absolute prolon ged 
rest-is the one thing wbich persons suffering from ner
vous disorders stand most i n  need of, and that t hey 
can obtain the rest through the agency of " brom i n e " 
better than any other way, says The Medical News. 
This only shows the great d anger of medical ad vice 
which is given so freely in the daily papers. Bromi n e  
i n  a.::! overdose acts a s  a corrosive poison a. n d  prod uces 
viok n t  inflam mation of the lips, mouth, tongue and 
ffisophagus, with incessant burning pains fol lowed i n  
two hours and a half b y  prostration ending i n  death. 

JUNE 30, 1900. 
Englneerin� Notell. 

In Siberia acetylents gas is largely used to light up 
various opet'ations along the line where work is carried 
on at night. 

T h e  rai l way authorities of the Mexican government 
have been ordered to use certain safety appl iances. All 
the passenger cars m ust be so equ i pped before the end 
of 1904. 

Forty-one gas engines using blast furnace gas are 
working in Germany, the total horse power aggre
gating 21, 950. The horse power of such engines i n  
Belgium is  3, 700, France 3, 250, a n d  England 2, 060. 

Lon don is t.o have a new street, w h ich will  give a 
great t horoughfare north and south. The new street 
will  begin at Theobal d's Road, wil l  cr�ss High Holborn , 
and will  finally reach the Strand by means of two arm!! 
which are li mited by Somerset House. 

The rail way m i leage of E urope has i ncr.:>ased from 
83, 680 miles in 1875 to 167,439 miles in 1899. T h e  in
crease has been the largest i n  Russia, amounting to n o  
l ess t h a n  15, 142 miles ; then comes Germany, 14,666 
miles ; and France w i t h  12, 990 miles ; while England 
has added only 5,089 m i les. 

It is said that coal was m i ned prior to 1 1 13. I n  the 
Li�ge dist.rict coal was first found about 1 1 99. In 1214 
coal was attracti n g  some attention on th e southern side 
of the Firth of Forth . T h i 8  was a hundred years after 
the mines in the Worm district are said to have be

'
en 

opened and regularly worked. It is not likely that 
coal was m i ned in Great Britain before the thirteenth 
cen t ury. 

The fire department of New York city h as 94 engi ne 
and hook and ladder companies, and 1,375 officers and 
men i n  the Boroughs of Manhattan and Bronx, and 
the Boroughs of Brooklyn and Queens have 80 such 
companies and 1, 029 ollicers and men. Th ere are also 
6 powerful fireboats in co mmission. The Boroughs of 
Rich mond and Queens have a volu nteer service of 
1 , 725 and 2, 000 men respectively. 

A corporation has applied to Congress for permission 
to lay u nderground pipes i n  the streets of Washington, 
D.  C., for the purpose of distri buting cool air t h rough 
the business buildings and residences of the city. The 
scheme provides for the e rection of a refrigerating plant 
at some central poin t, from whiilh cold air will be 
pumped for distribution through the system of pipes. 
The flow of cold air wil l  be regu lated in a manner 
somewhat similar to the measurement of gas, and can 
b e  turned on the same as hot air is turned on from a 
furnace. 

The new engines of the Denver & Rio Gra.nde Rail way 
have iron p i pes extending along the roof of the cab 
and connecting w i t h  the boiler. Through this p ipe, 
without making a percepti ble motion, says The Rai l
way Revie w, either the engineel' or fire man can send, 
under 200 pounds pressure, a jet of steam and boi ling 
water that would effectually kil l  o.r inj ure anythin g 
livi ng that happened to be on the tender or the front 
end of the baggage car. The blo w-off cock t h u s  ar
ranged is expected to prevent train rob bers climbing 
over the tender. 

The West Shore Railroad Company recently had 
some l itigation with a refrigeration company over a 
piece of land. The railroad company had a spur ot 

track on the property, an d when the refrigeration com
pan y began to drive piles for the fou n dation of its new 
building, the railroad com pany ran an em pty box car 
upon t he tracks and halted it in the l ine of the p i le driv
er. 'r he workmen proceeded to saw the car in two and 
throw off the piece that lapped over onto their prop
erty. The person, at 'Yhose instigation this was done 
was arrested, and a freigh t engine was backed u po n  
the disputed property. T h e  case was taken into court. 

At thp acety lene works which supply the gas to the 
H un garian street rail way , chloride of lime was for
merly employed as the puri fying material. They now 
use a mixt ure of chloride of  l i m e  and sodium plumbatll 
containing an excess of alkali .  C h loride of lime alone 
is  l ikely to cause the explos i o n '  of the gas, o n  account 
of the l iberati on of chlorine. A purifier charged with 
a n e w  mixture was opened aftel' ten h ours' working. 
When the upper grating, cove,red with l ime, was re
m oved, spontaneous combustion took pl ace, and a long 
flame rose from the apparatus, but th ere was n o  ex
plosion. Under these cond i tions, therefore, it is safe 
to say that the new m i x ture is not dangerous. 

The ad mini stration of tlie C h i n ese Custom H ouse 
has recently p u bl ished its ann nal report, accordi n g  to 
w h i ch the exterior com merce of C h i n a  h as been, i n  
1899, 460, 000, 000 o f  taels (the tael equals about 75 cents), 
this being an i ncrease of 21, 000. 000 over 1898. Tha 
reven ues of custom houses were 26, 000, 000, and increase 
of 3, 000. 000 over 1 898. Th e  exports h ave been 195, 000,000, 
surpassing tilose of 1898 by 36, 000, 000, and the im ports 
are valued at 264. 000, 000. T h e  i mports from America 
and Japan have given the greatest i n crease. The ves
sels which have en tered i n  1899 into the Chinese ports 
give a total of 5, 479, 000 tons, the figure for 1898 being 
4, 927, 000. England represen ts 59 per cent of the total ; 
Chi na, 24 ; Japan, 7 ;  Germ any, 5 ;  France, 2 ;  America. 
Sweden and. Russia, each 1 .  
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Science Notell. 

The Italian faster, Succi,  has been declared insane 
and is confined i n  an asylum. 

A solid train of twenty carloads of salt  was recently 
s h i pped from Salt Lake C i ty,  Utah. 

Prof. Loeb, of the U n i versity of Chicago, h as made in
teresti n g  ex periments upon the artificial fertilization 
of the eggs o f  sea urchins,  and the prod uction of larVal 
after an i m mersion of t wo hours i n  a solution of mag
nesi u m  chloride and sea water. The sea water and the 
instruments were careful ly  sterilized. 

The arrow poison of the Wagogo, is derived from the 
j n ice of the bark of t wo E uphorbiaceo u s  trees by con
t i u ued boil ing. B r i eger has isolated th erefrom a cry
stal l i n e  body, w h ich corresponds chelllically a nd phy
s i ologicall y  with the Wakam ba arro w poiso n .  The 
E u phorbia j uice appears to act as a progressi ve poison. 

The n i n t h  vol u m e  of " Le Opere d i  Gal ileo Galilei " 
was recently published in Florence, a n d  shows that h e  
had an excel lent appreciation f o r  Italian literat ure. 
'r h e  six volu mes include an add ress which he made on 
the topography and configuration of " In ferno."  This  
was delivered before the Florentine Academy of 
Sciences. 

A new developer has appeared, orthodiox y benzol, 
w h ich,  u nder the name of Elconal, is p roposed by D r. 
Lud wig Ellol1 . It has the s i n g ular property of allow. 
iug a mixtu re of  h ypo i n  all proportions, and a com
b i ned developing and fixing bath may be t h us pre
pared . It  is  spoken of very highly by photographers 
w h o  h ave used i t .  

Portu gal w a s  very l iberal to scientific men a t  the 
time of the recent ecli pse. The C u stom House e m 
ployes w e r e  ordered to g i ve astrono m ers every facil ity 
for the entry o f  their baggage, their in strumen ts bei n g  
admitted free on t h e  presen tati on of a certificate from 
an astronomical o bservatory countersigned by.a Portu
guese consular agent. 

R ubber cu l t u re was fi rst scientifically u n de rtaken at 
t h e  Botanical Gar d e n s  at Peradeniya, in 1876, by Dr. 
Trimen,  and i n  1897 Ceylon boasted of 250,000 trees of  
the B razil ian variety which yiel ded an amount of one 
pound and a h alf  per tree,  fifty trees bei ng plan ted to 
the acre. It is  fortunate for Brazil t hat very l i ttle of 
the E a s t  possesses the soil, cl i mate &nd conditions 
n ecessary for such co m petition.  T h e  presen t  tendeney 
i s  now to i n trod uce Illat� h i n ery and ch emical processes 
in South A meriea req u i r i n g  more or l ess techn ical skill.  
Some com pan i es are u s i n g  centrifugal machi nes. 

The walls of the Comedie Fran t;aise, Paris, were 
fo u n d  to have been severely damaged by the fi re, a n d  
o n e  of them needs practically to be rebu i lt, w h i l e  m u c h  
h as to be d o n e  in t h e  way of s trengthen ing t h e  remain
i n g  t h ree. The corri dors and stai rcases are to be wid
ened a n d  the arrangement of t h e  d ressi ng- room s  i s  to 
be modified. The b u i ld i n g  w i l l  be l i ghted and heated 
o n  an entirel y new system, and elevators will be pro
vided." both for the use of the p u b lic and the actors. 
The theater w i l l  probably l;le a model o n e ,  if the plans 
are carried out to a successf u l  com pletion.  I t  is not 
l i kely that the C O llledie Fran t;aise will  be completed 
until the close of the p resen t  year. 

The new developer, ad urol,  w h i c h  is  .prepared i n  
Germany, i s  increasing i n  popUlarity. Accordi n g  t o  
t h e  report o f  t h e  Imperial College, o f  Vienna, it  i s  
s u perior to h ydroquinone a s  a developi n g  agent, a n d  
gives less fog. T h e  i m age, developed i n  adurol, ap
pears i n  five to ten seconds, as com pared to forty 
seconds with h ydroquinone ; the de velopment is CO lll
p leted in four to five m i n u tes as a.gai nst s ix to seven 
m i n utes with the la.tter. '1' he finished i mage is also 
eomewh at softer i n  tone. Prof. Vogel , the late 
em inent photographic authority of Berlin,  and Prof. 
Bothamley, of London, are of the same opinion, and 
p refer the new developer to h y d roqn i n o n e. 

In A n nam the n u mber of persons who live mainly 
upon fish is  est i m ated at five m i llions.  T h e  fishing in
dustry h as reached a considerable develo p me n t  i n  t h at 
cou n t ry. T h e  region most abou nding in fish is that of 
the sout h ern provinces, H i n h-'rhuan a n d  Khanh-Hoa, 
a n d  that of Thanh-Hoa in t h e  north. T h e  latter dis
trict supplies fish to t h e  Ton k i n  markets and a part of 
C h i n a. The two former provin ces, owing to the 
n u merous bays where fish ing IlIay be carried o n  i n  all 
seasons, supply t h e  salting establish ments which f u r
nish their products to S i n gapore and t h e  extreme 
O rie n t .  I n  other regions of the coast of Anna m the 
supply of 

-
fish serves only to supply the needs of loca' 

consumption, and is even insufficient for t h i s. As to 
river fishi ng, i t  is  red uced to the n eeds of the inhabi · 
tants of the banks. The o u tfit of a fi s h i n g  bark of 
small ton n age is fou r  men and t wo chi l d re n ,  and for 
the large sai l i u g  j u n ks i t  consists of seven ad ults a n d  
three to f o u r  children. T h e  n u m b E r  of person s  e n 
gaged i n  t h e  fish ing a n d  k i n d red i n d ust.ries i n  A n n a m  
h as been esti mated at 30. 000, of w h ich 6, 000 a r e  i n  
Thanh-Hoa and 5_ 000 i n  Quang-Naill . I n  a d d i n g  the 
women a l l ( l  ch i ldre n ,  t h i s  n n m ber may be carried t o  
60, 000, r p p resen t i n g  t h e  total n umber of n ati ves w h o  
make thei r l i vi n g  from the fishing industry. 

�titutifit �mtritau( 
Electrical Note ... 

The main lighthOUSE! at Sandy Hook was struck by 
l i ghtning on May 21, and its electrical apparatus was 
much inj ured ; oil had to be used in t h e  lamps . 

Electricity is to take place of steam at the sh i fting 
tables of the 30 ·i nch rolls  at Homestead , Pa.  The 
only part of the plant which will  be operated by steam 
w i l l  be the big roll engines. 

From April 1 5  to May 13, 799, 479 passen gers paid for 
usi ng the moving sidewalk and the third-rail system 
i n  the Paris Exposition grou nds. The greatest num ber 
of  passen gers carried i n  one day was 75, 000, says The 
E lectrical World. 

Electric traction which the London Metropolitan 
Dist,rict Rail way have introd uced u pon their system 
between Earl's Court and H ig h  Street, Kensington, is  
giving satisfaction. The t rain consists o f  six coa('hes 
with a motor car at each end. The total length of the 
trai n i s  245 feet, while its agg regate weight is  180 tons, 
!tnd has accom modati o n  for 312 passengers. The motor 
cars, w i th a rating of 800 horse power each, i m part a 
mean speed to the t l'ai n of 15 m i les per h o n r, w h i ch is  
an i ncrease of four m i les upon the steam locomot i ve 
traction n o w  in.  vogue. They can, i f  necessary travel 
at 20 m i les per h o u r ,  and can atta i n  that speed within 
200 feet from starti ngand can be brought to a stand
sti l l  i n  130 feet w h ich is  only a little more than half its 
own length . 

Mr. Richard Kerr, F. G. S . ,  has been exh ibiting to 
the members of the Royal Society i n  Lond o n  his latest 
devel opment of t h e  Hertzian wave 5ystem. T h i s  is  a 
clock, the movements of w hich are control led from a 
d i s t an ce by m eans of w i reless telegraphy. T h e  i n ven
tor proposes to be able s imul taneously to adj ust the 
w hole of t h e  clocks i n  L o n d o n  by means o f  this s ingle 
timepiece. In ordet· to render a clock sensitive to the 
waves he affixes to it a recei v i ng instrument with a 
coherer. T h e n  he establishes a transmitter at some 
poin t  in the city, and by s i m pl y  pressi n g  a b n tton 
e very clock eq u i pped with the recei ver would b e  in
flnenced, a n d  t h e  hands m oved to any desi red part of 
the d i al .  Not only would p u bl i c  c locks b e  synchro
n i zed in this manner,  but the system m i g h t  b e  exte n d 
ed to the timepieces i n  private residences a s  w e l l .  

The Postal department of the E nglish government 
have com menced work upon the n e w  telephone sys
tem with w hich Lo ndon i s  to be s u pplied . Up to the 
present time the National 'relephone Compan y have en
joyed a powerful monoply, but the system has proved 
so u nsatisfactory, that in deference to p u b l ic opinio n  
the government have entered t h e  fi�d of compet.i tion .  
Many of the subways to carry t h e  w i res-th e  u n d er
gro u n d  system is to be employed-have been d esigned 
and are ready for excavation . The area i s  official l y  de
sign ated " The London Telep hone Area, " and p ractic
ally covers the same gro u n d  as that served b y  the 
private company. The government scheme when 
com pleted wil l  cover an i m mense a rea o f  over 600 
sq n are miles, and it is expected that t h e  major portion 
of the system will be in working order i n  about t welve 
months' t i me. The central exchange w i l l  be situated 
near the present Post Office Savin gs Ban k, while su b
exchan ges will be distributed throughout the area. 
Lad ies wi l l  be engaged i n  t h e  exchanges throughout 
the d ay, and men will  attend to the same d uties during 
the night.  

Three large engines of 3, 000 horse power h ave been 
furnished by Sul zer B rothers, of Winterth ur, Switzer· 
land, for one of the electric stations of Berlin ; these 
are tri ple-ex pansion, with four cyli nders. The t wo low
press ure c y l i n ders, of 50 inch es diameter, are placed 
s ide b y  side, with t h e i r  axis 8 feet apart ; t h e i r  pis�ons 
each operate a cran k upon the main shaft,  t hese bei n g  
placed 9 0 0  apart ; and the two high· pressu re e y l i n ders 
are placed over each of the3e respecti vely, w i t h  co mmon 
piston rods. T h e  upper and lower eyl i n d ers of each 
pai r are separated .by a distance o f  5 feet, so that 
t h e  pistons of the l atter may be taken o u t  without 
d ifficu lty. T h ree iron colum n s  fixed to the lowel' 
cylinder support the upper ; t h e  stroke of .al l  t h e  pise 
tons i s  about 4 '2  feet. A stro n g  foun dation-plate s u p
ports the bearings of the m a i n  shaft, w h i ch has a 
d i ameter of 1 '4 feet ; the s u perposed cylinders are car
ried on one s i d e  by a detached s u pporti n g  piece, and 
o n  the other by i ron col u m ns.  The vertieal ai r p u m ps 
are connected with the piston-rod of the low-pressure 
cylinders. The latter cylinders have steam-cush ions, 
as the use o f  superheated steam i s  provided for. The 
d i stribution to all the cyl i n d ers is  made by four- way 
valves, which are o perated by horizontal shafts worked 
b y  a vertieal shaft carry i n g  the ge vernor, the latter 
b�i D g  con nected with t h e  main shaft of t h e  engine b y  
h e l i coidal geari n g. T h e  va) ves are placed i n  t h e  bot· 
tom and top covers of the cyli nders. T he main shaft 
c�l"fies at eaeh end a fly-wheel 19 feet i n  di ameter ; 
h avi n g  also o n  one e n d  t h e  armat u re of the dynamo. 
The engines m ake normal ly 85 revol u t ions per minute, 
which corresponds to a pi ston- speed of 12 feet per 
second.  The great h e i gh t  of the�e e n g i n es may he ob· 
served by the fact t h at t h e  top of the u pper cyli n d er 
is 3.5 feet above the axis of the main shaft. 

Automobile N.ewlI. 
Two lines of automobile communication will be 

opened for traffic in the neigh borhood of Corunlila_ 
Spain, d uring the present year. 

The London publisher, Alfl'ecl Harmsworth,  while  
touri n g  in France, h as counted i n  one day,  on the 
Riviera, 1 77 motor carriages and 269 motor tricycles. 

A private automo bile stable w ill be built  i n  N e w  
York city in the fall. I n  add ition to the carr i a ge 
house, there will  be a room for ch arging the batteries 
and quarters for the men who will  take care of the 
veh icles. 

A close observer states that by aetual count the 
n u m ber of automobiles i n  regular use i n  Paris repre
sents two or three per cen t  of the traffic o n  week days, 
with a very m uch h i gher average on S u n day and holi
days, probably reach i n g  five per cent. 

At Maritzbu rg_ in Africa, tractioQ engines have been 
pressed into service by the British mil itary authorities 
for transport p u rposes, and on some occasions they 
h ave been used to haul wagon-loads o f  refugee children 
into the country to give them an outing. 

The Innsbruck Motor Car C o m pany i n tends to run 
motor omni buses o n  the most frequented of the Alpine 
high ways. T h e  vehicles will  contai n seats for fourteen 
persons, and wil l  be as com fortable as the usual mail  
coaches. They wil l  first run on the route from In ns
bruck to Part enkirchen and to O beram mergau. 

The autom obile  which has been ordered by the 
Prince of Wales from the Dai mler Com pany has been 
tnrned over to Messrs. Hooper,  of St. James Street, 
who are now fi n i s h i n g  the bod y o f  the veh icle ; it  is to 
b e  ready i n  the month of J u ne. The general fi n i sh 
w i l l  be in the same style as that of the other carriagps 
belonging to the Prince, and i t  will ,  no dou bt, be O i l  .. 
of the finest automobiles to be seen in E n gland. T i l e  
body is o f  t h e  ph aeton type, with several m o d i fica
tions. The Pri nce has alread y h ad a n U in ber o f  l e sso n ,;  
i n  t h e  art of automobile d r i v i ng, a n d  w i l l  no doubt 
take a prominent place among the amateurs of the 
sport. 

James T. Allen,  of the Patent Office, has compi led 
a " D igest of U nited S tates Automobile  Paten ts, 
from 1789 to J u l y  1,  1899. i n c l u d i n g  all  Patents Offi
cially Classed as 'l'raction Engi nes for the Same Period . "  
They are chronological ly arranged under general heads 
of spri ng, steam, gas, ai r, electricity, geari ng, traction
engines and miscellaneous. All the dra w i n gs are ex
actl y reprodnced from the paten ts, togeth er with the 
claims, and a com plete l ist  of references cited against 
patents w h i l e  pend i n g  as appl ications, together with 
lists of patents in the c lass of portahle engines, t raction 
w heels, electric loeomotives a n d  electric rai l way battery 
systems. The vol ume is  particularly valuable, owing 
to the fact that no drawings are omitted, every sheet 
b e i n g  given. 

One of the l atllst types of autom obiles is the n e w  
S wiss vehicle mad e  by t,he Mees Company, in the 
canton of Zurich. Its construction presents a great 
n u m ber of i nteresting points. The com pany uses i n  
its large vehicles a gasoline motor of t h e  type kno w n  
in E urope a s  balancier. Its t w o  pistons move i n  op· 
pos i te d i rections in a common cyl inder, placed hori
zontally,  and the force of the explosion w h i ch takes 
p lace between them i s  transmitted by p iston rods and 
levers t.o a shaft w i t h  donble crank placed above the 
cylinder i n  the recipient of the motor.  In consequence, 
the motor unites the advantage of simplicity possessed 
by the single-cy l i nder type to those of a t wo or four
eylinder motor, namely, quietness and ease of work ing. 
It avoids the shocks w h ich occ u r  with the single-cyl in·  
der type,  as t h e  cranks are placed at 1800 apart. In 
the smaller vehicles, a two-cyli nder motor is u sed, this  
bei n g  placed i n  front of the vehicle. To d i m i nish as  
m uch as possi ble  the consum ption of water, the explo
sion cham ber alone is  cooled with water, wh ile the 
portions of the cylinder o n  each side carry the usual 
radiation ribs.  I n  the large vehicles, the m otor is  
p laced on the rear axle,  and is  eovered by a case pro
vided with a sh u tter, and i nclosi n g  the reservoir of 
gasol i n e, w h ich acts at the saIlle time as carbureter, 
and t h e  water reci pient. T h ese two contai n from 50 to 
60 q u arts, and for long trips an extra reservoi r  may be 
placed o n  or u nder the front truck. The watE'r which 
is h eated i n  the envelope of the motor cyli nder is  
cooled by an exterior spiral tube with cool ing ribs, and 
i s  brought back to the motor .by a. small  rotary p u m p. 
The transmitting mechanism is of a novel type, a n d  
consists essential ly of a gear-w h eel m o u n ted upon t h e  
m a i n  shaft, w i t h  w h ich en gages a p i n i o n  o n  each side,  
these e n gagi n g  i n  turn 'with a toothed crown which 
surrounds the whole. The arrangemen t o f  the meeh
an'is m  is  s u ch that when t h e  motor runs empty, the 
pinions revolve aro u n d  the i nside of the crown,  b n t  
when t h e y  a r e  prevented f r o m  turning by stoppi n g  the 
d i s k  u po n  w h i ch thei r ax le" are monnted, t h e  force i s  
transm itted t o  t. h e  central w heel . B y  this arran ge
ment t h e  motor is always in gear, an d it is thrown on 
o r  off w i th o n t  shock. '1' h e  s peed-chan ging device pro
vides fO I- 7 '4 and 74 llI i les per honr, and an ex,tra. device 
gives also 6 and 13 wilos. 



A IIILITARY AUTOIIOBILE. 

The persistence with which the idea is ad'iocated of 
utilizing the bicycle and the automobile in ' warfare, 
prO\"es that the builders and users have ful l  faith in the 
ability of these machines, not only to stand the tre
mendous strain of a mil itary campaign, but to find a 
field in which they can give special and veri suitable 
service. In a previons issue we illustrated 
the latest and probably the most success
ful  .attempt to utilize the steam traction 
engine in warfare. Generally speaking, 
such an armored train built for traveling 
across country, or on the roads, is an auto
mobile, and as such it may be said to 
have proved that automobilism h as a 
future before it in military operations. 

The automobile herewith illustrated is 
a further attempt in this direction. The 
special field of operations for which the 
Pennington war automobi le is designed 
is that of light artillery and the machine 
gun-more particularly the latter. It has 
been built with the idea of carrying a 
couple of Maxims or Colts with their 
detachment rapidly i nto action ; and for 
this purpose it is provided with engines 
of exceptional power, and with a belt of 
armor not shown in the illustrations. It 
has been constructed with a low center of 
gravity, and its bulk h as been reduced to 
the- smallest l imit consistent with the 
duties it is required to perform. 

The framework of the machine consists 
of two longitudinal, 3-inch weldless steel 
tubes, to which the rear axle . and the 
steering heads of the front wheels are 
firmly secured. The two main tubes and 
the whole framework are tied together 
with cross braces of manganese bronze, 
and with braces formed of a smaller dia
meter tubing. The crank shaft is placed 
in the middle of the frame at the point 
where the main cross brace occurs. A 
heavy flywheel is carried at the center of the shaft, 
and on each side of it and bolted to the main frames 
are two cylinders, (j� inches in diameter . by 12 

inches stroke, which are made of weld less tubing, and 
are water-jacketed. The cooling tank is carried on 
the front of the machine and serves the purpose of a 
wind-shield. Power is transmitted from the crank 
shaft to the driving shaft by means of two chains driv
en from either side of the fly w heel. There are, as will be 
noticed from the engra�ngs, gears for two tlpeeds. the 
lower for hill climbing and for work on heavy roads, 
the other being a high-speed gear suitable to fast trav
eling on good roads. Changes in speed are effected 
by means of improved friction clutches which enable 
the gears to be thrown in and out without shock. The 
tank capacity, both for 
water and gasoline, is suffi
cient to enable these ma
chines to run from 150 to 
200 m iles w ithout replen
ishi ng. In order to secure 
thorough ignition, the mo
tor is fitted with both elec
tric and hot-tube methods 
of ignition. Leather cov
ers are provided both above 
and below the r u n n i n g  
parts to prote-ct them froUl 
mud and 

'
dust_ It will be 

noticed from the engrav
ings that the machine ' is 
well suited to the attain
ment of h igh speeds. Its 
center of gravity is very 
low, its b u lk small, and its 
horse p o w e r  unusually 
large, the latter being esti
mated at from 36 to 40 
horse power. We are in
formed by the company 
that in a speed trial on a 
m e a s u r e d  half mile of 
track, a rate of speed was 
attained of over a mile a 

minute. 

I tieutifit �merital. 
occupy the rear seat, and a crew of six, seated three on 
a side above the footboards. 

. . .  � .  

ltlanlla Women Lapldarle8 and Jeweler8. 

The lapidaries of our ne w Oriental possessions are 
the dark-skinned women of the Tagal tribe, who have 

REAR VIEW, SHOWING ENGINES AND GEARING. 

acquired their skill  and i ngen u ity h� gem-setting from 
the artificers of Spain and Morocco. Iu del icacy of de
sign and execution their work far surpasses that of 
their masters. Much has been written about the coral 
jewelry of Manila (pink coral necklaces, white coral 
pendants, and red coral rosaries like drops of blood), 
but the impression should not be gained that the lapi
dary art of the Manila women jewelers is confined to 
coral products. Pretty and characteristic as these 
objects of adornment are, they do not compare in value 
and beauty with the chains of woven gold, filigrees of 
silver, and pendants of pearls and garnets made by 
these women. Diamonds, amethysts, and similar stones 
are not so often met with in the native jewelry of 
Manila ; but their rarity is not known, even though they 
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shops of the native jewelers, and the manner i11 which 
they are worked up into ornaments of striking beauty 
and value attracts the attention of an American. A re
cent importll.tion of many of these most popular Manila 
ornaments gives promise of their wide introduction into 
the United States. The specimens brought to this coun
try, all the work of women artificers, show that the na-

tive lapidaries combine the ability of the 
Moorish gem worker with the patience of 
the Chinese and Japanese craftsman. 
Among these specimens are beautiful and 
exquisite earrings, necklaces, bracelets, 
chains, buttons, pins and brooches of 
every concei vable desigh. i'he chains 
are made of the most delicate strands of 
almost pure native gold, braided and 
woven like a piece of Manila hemp rope, 
with even the tiny threads imitated to 
perfection. So delicate and dainty is 
such a chain that oue can hardly believe 
it possible that the women lapidaries 
beat out the rough gold and draw the 
gold wire without any of the modern 
im plements used by Western gold beaters. 

Hatpins of pure gold are made in the 
form of mi niature Malay creeses with 
water li ly leaves for handles. Breastpins 
an d stickpins are often thickly studded 
w ith stones. S i lver and gold filigree 
work, lacel i ke in appearance, is made 
with rare ski ll ; other products of the 
women jewelers are necklaces and pend
ants of dainty g"old ferns, flexible and 
yet strong, with every stem and vine 
veined . exactly as in the original plant. 
Knives, brooches, and pocketbooks are 
cut out of mother-of-pearl, and thickly 
studded with green and red garnets. 
B lack and white pearls are set in gold 
bu ttons and earringS. Like most of the 
O riental craftsmen, the Manila lapidaries 
are expert in enameling, an art which 
they combine with their other work w ith 

excellen t taste .. The necklace may be of gold, enam
e led blue, and set with gray pearls, or of black 
enamel studded with red and green garnets. Few 
of these je wels are imitations. Nearly every woman 
lapidary strives to gi ve an individtJality to her 
work, and her products are proof of her success. 
The treasures of one shop can rarely be - d uplicated in 

those of another. �ometi mes th e  conception may be a 
little crude and lacking in taste ; but where there is 
one such example there w i l l  he It dozen that are per
fect in every particular. 'I' he harmoniz i n g  of colors 
and combining of stones and metals snow an instinc
tive taste among these i l l i terate Man i l a  lapid aries 
which is difficult to explain. From the standpoin t of 
the American jeweler there is much i n the way of 

originality and perfect ion 
of design and execution 
that can be learned from 
these women of the Orient. 
10 all the art they display 
something of the dark, sin
ister Moorish is al ways 
suggested, something that 
is felt in the abundance of 
Malay creeses, green and 
golden alligators, dragons, 
and knives of every design 
and color. G. E. W. 

, . ,  

I t  will be noticed i n  the 
engravi ngs that the whee-Is 
because of the large dialU
eter of the tires are well 
suited to rough roads. The 
wheels are 22 inches i n  di
ameter, the tires themselves 
are 5 inches in diameter. 

. Cylinders, 5)4 inches diameter by 12 inches stroke; horse power, 36 ; wbeels, 22 inches diameter; tires, 5 inches diameter; total weight, 1,500 ponnds. 

OWING to the high price 
of ebony the manufactur
ers of pianoforte key
boards have been search
i n g  for a lon g  t. ime for a 
cheap su bst.it ute with a 
grain close enough to take 
the necessary polish. At 
last it was found that our 
native dogwood could be 
stained, oiled and polished 
until it equaled ebony 
both in appearance and 
utility. The wood, which 
comes in all sizes, is sawed 
into strips an inch square 
and 8 to 20 inches long. 

The strips are piled up 
cobhouse style, out of 
doors, where they remain 
until thoroughly seasoned. 
The deyelopment of this 
industry has given em-

The total weight of the 
machine in working order is 1 ,500 pounds. As com
pleted for war pu rposes, the machine will be covered 
on the front and sides with armor which will be proof 
against bullets, and except at close ranges, against 
fragments of shel l . The machine will accommodate 
eight people ; a steersman in front, a driver, who will 
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are almost entirely lacking in the trinkets of the na
tives and foreigners in  Man ila. 

Ouly native gems and lu inerals, such as garnets, 
black, yellow, and white pearls, coral, mother-of-pearl, 
and gold and silver. are utilized by the wOlDen jewel
ers. All of these island gems are found in the small 

ployment to a considera
ble number of people, and 

has also permitted of the cutting of trees which were 
formerly considered to be of little or no value. 

• • •  I .  
AT the 500th anniversary of the University of Cracow, 

an honorary degree was bestowed on Professor Simon 
Newcomb. 
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OSTIA, THE l'ORT OF ANCIERT ROME. 

The subject of the trade of Rome is an interesting 
and important one. The metl'Opol is of the ancient 
world at one time numbered about 1 ,000, 000 inhabi
tants, and it was no s mall task to provision this city. 
Ostia, onthe coast 
of the Meditefl'a
nean : Sea, now 
about twenty-one 
m iles by rail from 
Rome, was natu
rally the great en
trep6t. I It w a s  
settled in the sec
ond century after 
the  foundation of 
Rome, by Ancus 
Martius, and soon 
became an impor
tant commel'cial 
town. Under Au
gustus it lost some 
of its importance, 
rl ue to the chok
ing up of the har
bor by the Tiber. 
Christianity was 
i ntrod uced at an 
early date, and 
the Bishopric of 
Ostia, according 
to some accounts, 
was founded by 
t h e  A p  0 s t i e  s 
themselves. The 
early Popes were 
all consecrated by 
the Bishop 0 f 
Ostia. 

The Tiber at 
presen t  w a s h e s 
down eight and 
one-hal f million 
tons of sand an
nually, and this 
gradual extension 
of the delta has 
left Ostia miles 
inland. The as-
tronomer, Padre Secchi, and Prof. Lanciani have de
termined that the average yearly increase of the coast 
is abo u t  19 feet. 

The Tiber was a bad river to n avigate, and w hile a 

man-or- war cou ld easi ly get over the bar, owing to its 
l ight draught and great propelling power, merchant
Hle n  usually had to anchor outside and discharr;re their 
cargoes with the aid of lighters. The old ROlll ans 
made no attempt to i mprove the harbor, which they 
could h a v e 
d o n e  v e r y  
l'Iasily, for ves- I 
sels of 150 tons 
burden n o w  
reach Rome. 
In early ti mes 
the v e s s e  1 s 
w ere towed u p  
stream by oxen 
and buffaloes, 
tow-paths be
ing provided 
f o r  t h e m . 
N a v i g a t i o n  
was not allow· 
ed at II i g h t ,  
and t h e  vessels 
had to moor 
at s t a t i o n s .  
Prof. Lanciani 
s t a t  e s that 
t h e  l' e were 
thiI·ty of these 
s t a t i o n s  be
tween R o m  e 
and the sea. 
Vessels f r o  m 
Ostia 0 f t e n  
reached Alex
a n d r i a  i n  
eleven d a y  s 
and Gibraltar 
in five days. 

a splendid appearance, as it contained fine temples, 
theaters, and villas of patricians, and the ruins were so 
extensive that for five centuries the villagers burned 
marble for lime without exhausting the supply ; and 
w hen Poggio Bracciolini visited Ostia with Cosimo de' 

ENTRANCE TO WAREHOUSES IN OSTIA. 

Medici they found the villagers occu pied with burning 
an entire temple into lime. I t  is  sad to contemplate 
t h e  loss of so wany antiq u ities, for the rude peasants 
burned wall facings and statues al i ke. 
. Our  engraving represents the warehouses along the 

so· cal led " St. l'eet of Wharfs. " The floors are raised 
three feet above the pavement to facilitate the load
ing of carts. On the opposite side the ruins seem 
to belong to the private houses of merchants, the 

ground floors and basements being used for storage 
purposes. O ne of the. rooms is in excellent preserva
tion. It is 36 f{let lon g  by 28 feet wide, with six rows of 
large earthern oi l jars 4 feet i n  d iameter, each marked 
with its capacity. Another store belonging to the 

same h o u s e  is 
vaulted over and 
has two circulal' 
openings for l i g.ht. 
The barrack of 
the firemen (vigi
les) and const a
bles is one of the 
i mportant 
of Ostia. 

ruin s  
These 

men were numer
ous, as frays and 
fires are very apt 
to occur where 
large bodies of 
lawless sailors are 
congregated. 

O u r first en
graving shows a 
port.ion of one of 
t h e  warehouses, 
and it may also be 
seen in the m irldle 
of the second en
graving. I t  gives 
an admirable idea 
of the solid i t y  
with which t h e  
Romans built  a l l  
constructions uf. 
t h i s k i n d .  
Throngh the arch 
to the left llla� 
be seen the COI1 -
crete w h ich was 
faced with what 
is known as "opus 
r e  c t i  c u  l atum, " 

where the stones 
were carefully cut 
so as .  to present a 
square or lozenge-
shaped end, and 
are fitted very 

closely, one to the other. These li ttle blocks are about 
3 inches square and are arranged to rrin in diagolJal 
l i nes ; the angles of the wall have neatly workerl qnoins 
with the inner end pointed so as to work i n  with the 
small lozenges. . The effect of this  sort of  facing is very 
neat, but its beauty seems to have been very largely 
concealed by stucco. The front walls of the warehouse 
were built of brick w hich average 1 foot 11  inches 
square. The voussoirs are also of brick and the pedi-

ment and en
tablature a r e  
a d m i r a b l y  
handled. The 
engraving i s  
interesting a� 
showing Ro 
man methocs 
o f construc
tion, and also 
as s h o w i n g  
how well  t h e  
Romans built, 
even where the 
s t r u c t u r e s  
were used fOI' 
such ordinary 
p u r p o s e s  as 
warehouses. 

At the be
ginning of the 
empire, Rome 
had a popula
tion of [a mil
lion, and the 
n e c e s s i t  Y of 
building a bet
ter h a l' b 0 l' 
t han that of 
Ostia, w h i c h  
w a  s rapidly 
fill ing up, be· 
came evident .  
Claudius bui lt 
a new harbor 
two miles u p  
t h e  coast of 
Ostia. It was 
inclosed by jet
ties : the area 
of the harbor 
was about 6,-

200,000 square 
feet, and the 

At Ostia the 
w a r e h o u s e s  
covered 0 n e -

half of t h e  
town, w h i c h  
was t wo miles 
long ' and one 
m i l e w i d e . 
The c i  t y of 
O s  t i a m ust 
,have presen ted OSTIA, THE SEAPORT OF ROME-THE l'RINCIl'AL STREET AND WAREHOUSES, quays w e  r e 
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over a mile long. The breakwater was constructed 
with the aid of caissons. The h uge shi p by which 
the Vatican obelisk was brought from Egypt was 
filled with concrete until it sank, then it was 
stren gthened with rocks until it was above the level 
of the sea, when it was crowned b y  a lighthouse. 
The E m peror Trajan, in A. D. 103. founded Porto, as 
t h e  harhor constructed by Claudius as a substitute for 
t h at of O"tia had soon sh ared the sa me fate. Trajan 
constru cted a new canal, which n o w  forms the main 
arm of the l'iber. Trajan's port is now two m iles in
land,  and is  a shallow l ake surrounded by ruins.  
It resembled in every way a modern port ; i t  was hex
agonal in shape, and the basin comm u nicated with the 
Port of Claudi us. Trajan's harbor is  one of the most 
interesting works of I m perial Rome. 

®01:'1:'esponilence . 
" '  .. he A rIDor-Plate Fiasco." 

To the Editor of the SCIENTIFIC AMERICAN : 
Y our article on page 370 on " The Armor-Plate Fiasco" 

is true in every word ; not only that., b ut because of the 
foolish acts of Congress, the government has laid itself 
liable for more than half a million of dollars damages to 
the contractors for d etention of thei r work and delay in 
delivering their ships. 

The Cramp firm already have a large claim against 
the government fOt· j ust such detention on account of 
non-deli very of armor, and they will collect it too, not at 
this Con gress 01' the nex t probably ; but it will he col
lected. Vide the large collections made by the con
tractors of the Civil War, and the claims for d amages for 
all the presen t  contractors are much more meritorious 
than any of t h ose of the Civil  War. 

This method is a copy from nature, for when very 
fine dust enters the eye, nature seeks to relieve it by 
means of the fluids which moisten and lubricate the 
eye ; and when larger objects enter, and cling more 
tenaciously, the irritation causes a copious discharge of 
tears so that the eye o verflows, as nature tries by flush
ing it to propel along and float away with the current 
the cause of the irritation. M. T. 

Springfield, Mass. , June 16, 1900. 

[O ur correspondent's advice, while excellent, will not, 
we thi n k, answer in all cases. In turning me tal on a 
lathe, chi ps are very apt to fly into the eye with con
siderable force, prod uci n g  pai nful, if  not serions, 
wounds. To add to the difficulty the chips are often 
hot. Water would hardl y  tend to d i slodge foreign 
particles of this kind.  It is also essent ial to have clean 
water for flooding the delicate t i ssues of the E'yE'. 
Chips of metal i n  the' eye are of such a serious nat u re 
that many eye hospitals h ave most po werful magnets 
for use in removi n g  the ch i ps . -ED .] 

Egypt alone shi pped 190, 000, 000 bushels of grain to 
Rome, an d  S ici ly, Sardinia, and other places poured i n  
their enormous suppl i es o f  foodst uffs. I n  add ition to 
t h i s  may be reckoned the vast quant ities of b uilding 
m aterials, especial l y marble,  wh ich were i m ported. The 
Claudian h arbor was also used as a great n aval station,  
and here was also t h e  central post office for foreign 
correspond ence. In modern t i Illes harbors have been 
constructed on even a larger scale than t h e  three h ar
bors mentioned, w h ic h  successively served to receive 
the great ocean-borne com merce .of Rome, b u t  non e · of 
them ever possessed the same magni ficence. 

And from the expenses of navy yard work, no one be
lieves t h at the government can man ufacture armor for 
less than $ 1 , 000 per ton. 

Then, again,  how about the u p-keep of the establish
ment when we do not need armor ? 

JOHN R. THOMAS. 
Washington, D. C. , June 15, 1900. 

• • • • • 

KCIDovlng F oreign Substances frOID the Eye. 

Tile Current SupplelDent. 

The current SUPPLEMENT, No. 1278, h as m any arti
cles of unusual interes t " The Mount Prospect Labora
tory " describes the chem ical and b iological l aboratories 
for the examination of Brook lyn (New York) dri n k i n g  
water. The various forms o f  apparatus for col lecting 
sam ples are i l l u strated, as well as the porta ble ice chest  
for transporting the bacteria samples. 4 '  The Duddell  
Osci l lograp h " describes a most ingenious electrical 
testing instrament. " Liquid Air as a Means for t h e  
Manufacture of Oxygen " i s  by Prof. Henry Morton.  
" l' he Pal aces of Fine Arts of the Expos i tion of 1900 " 
is accompanied by t w o  l arge engravings. " Hot 
Water H eating from a Cen tral S tation " is by H. T. 
Yaryan. 

• •  J • To t h e  Editor of t i r e  SCIENTIFIC AMERICAN : 
IN addition to the d iscovery of the m u m m y  of Ki n g  

Menepthah , t he " P h araoh o f  t h e  Exodus, " t h ere have 
been other remarkable d i scovel·ies. The season was a 
prod uctive one as regard s exploration in Egypt. M. 
Legrani,  w h i l e ' setti n g  u p  t he fallen col u m n s  of the 
tem p le, came u pon a city gate, the first that h as been 
found in Egypt ; it is of great height and is made of 
large blocks of squared li mestone and is dou ble, hav
i n g one gate with i n  another. Two chariots cou l d  
easily pass through it abreast. It w a s  built  b y  A m en
hotep II. of the eightee n t h  dynasty. The E x ploration 
Fund has been restoring the tem ple of Der-el-Bahari 
at Thebes, and one day w h i le MI'. Carter, the inspector 
of antiqui ties in U pper Eg-ypt,  was riding up to the 
door of the house occ upied by the excavators, h e  
noticed that h i s  horse's hoofs sank in a hole i n  the 
ground. Further in vestigation b rough t  to l i gh t  u nder 
the h ouse the entrance to a large tomb of the eleve n t h  
dynasty i n  a perfect state o f  preservation.  

A simple way of removing c i n ders or any foreign 
su bstance from the eye, is  to gen tly hold the eye open 
with the fingers and thumb of one hand. w h i l e  with 
the other h an d  to dash light han d fuls of water i n  and 
across it,  so as to p rod uce a current of water fl-owing 
over all the su rface of the eye, and the under side of 
the lids. The effect of this al most in variab ly is to push 
the i ntruding object from the eye. 

This  s imple method should not be mistaken for wash
ing the eye or i m m ersing the face in water and open
i n g  and shutt. ing the l ids. Any misdirected help often 
tends to i m bed an object so that the removal is diffi
cult. 

The eye should not be rubbed or one lid d rawn over 
the other, or a si l k  h a n d kerch ief d ra w n  across the 
affected part , but the eye shou id be kept from w i nking 
as m u c h  as posR i ble while prompt action is being taken 
to cause a current of water to pass over the surface of 
the ball .  
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RECENTLY PATENTED INVENTIONS. 
A gricultural IIDplelDents. 

RIDING-CULTIVATOR. - DANIEL V. FORSBERG, 
Laurel, Neb. Each shovel-beam of this riding·cQltivator 
can be quickly and conveniently adjusted by the hands 
of the nder, either to be raised or to be shifted sidewise. 
The shovel-beams can be vertically adjusted at their 
forward ends and held in adjusted position, enabling the 
beams to be set so that the shovels will enter the ground 
to a greater or less degree. 

MECHANISM FOR OPERATING CUT1'ING AP
PARATUS OF MOWING-MACHINES.-JOHAN A. 
DAUGAARD, 1 Helgolandsgade, Copenhagen, Denmark. 
Contrary to the usual custom, no cog-wheels are used for 
transmitting the motive power from the axle of the ma
cbine to the connecting-rod actnating the knives of tbe 
cutting apparatus. A driven wheel bas an nndnlated 
periphery engaged by two of the arms of a three-armed 
lever, the third arm being provided with a socket in its 
end. by which a pm carried by a l ug is received . A crank
lever has one member connected with the lug, the other 
member being connected with a pitman operating the 
cntter· bar. By regulating the length of the arms, the 
necessary movement of the knife can be obtained, even 
with very flat waves upon the rim of the driven wheel. 

WEEDER.-LolJIS J. KLINGER, Dufur. Ore. This 
weeder comprises a short main frame attached to an 
axle. A draft· tongue is extended in front and rear of 
and beneath the frame, and is flexibly connected there
with. A cross-beam is rigidly attached to the rear end 
of the draft-beam and is provided with plows or scraping 
devices. The construction relieves as m uch as possible 
the strain put upon the draft animals and enables the 
weed-cntters to be readily raised or lowered. 

Elect rical A pparat u s. 

ELECTRIC-BATTERY ATTACHMENT. - HENRY 
B. WARE and CHAUNCEY C. CORNELL, Wymore, Neb. 
This invention provides an insulated tray to be placed 
between the elements of a gravity-battery to catch any 
particles that may fall from tbe npper or zinc element, 
thus preventing waste and the oxidation of the copper 
element, and maintaining an equal internal resistance 
of the battery aud a nniform electromotive force. 

TROLLEY. - JOHN H. WALKER. Lexington, Ky. 
The inventor has devised a simply.construct.ed trolley
harp and efficient means for catching and directing a 
trolley-wire into the groove of a trolley-wheel.  Pro
tracted colr:! weather will be but a slight impediment to 
the practical working- of the dl:;vice, for the exposed sur� 
faces and bearings are 80 arranged as to afford ice but 
little opportunity to accnmulate in the j oints. The trol
ley.barp and catch d evice not only prevent a large pc'r
centage of the wear and !Par of the wire and wbeel, but 
also obviate the occasional expen!;e caused hy tbe pulling 
down of the wires and breakage of suspension-poles. 

ELECTRIC RAILWAY.-AUGOST CASAZZA, Hobo
ken, N. J. The invention relates to a class of electric 
railways in whick tbe cars or trains take their sl1Pply of 
electricity from a sectional power-condnctor, the sec
tions of which are successively connected with the live 
wire as the car or train passes over thf>m. In Mr. Ca
sazza'lO arrangement, a second sectional conductor is 
employed together with switches, each of. which i. con-

nected in series with two adjacent sections of the second 
or switch condnctor and controls the connection of the 
power-conductor sections with the feeder. In applying 
this system to overhead conductors. the inventor em
ploys a special construction of supporting plates for the 
sectional conductors. 

Engineering IIDprovelDents. 

VALVE· GEAR FOR GAS·E�GINES. - CHARLES 
WERNER, Pine Grove, Penn. A spring-closed air-ad
mission valve is employed, to which an arm is secured, 
provided with a catch. 'l'he catch is engaged hy a hook 
carried on a rod reciprocated from the engine. Devices 
are controlled by the exhaust-valve-operating mechan· 
ism, wherehy the engagement of the reciprocating rod 
with the air-admission valve is controlled and made to 
follow the opening of the exhaust. 

Mechanical Devices. 

FLOUR-BOLTER. - FREDERICK W. BROWN, Lee 
Bell, W. Va. Tbc inventor arranges the bolting-cham
bers in t.riangular form, suspends them from the angles 
of the triangle, and locates the operating mechanism in 
the space formed by the chambers. Thns a compact 
bolter of great capacity is produced, which can be easily 
balanced to secure a uniform, gyratory motion without 
any backlash. Provision is  made for sUpporting three 
bolting. chambers from three links and equally distribut
ing the weight on the links. A portion of one chamber 
IS made to Rerve as a housing for the cut- off of the adja
cent chamber, when the cut-off is with.drawn from over 
its bolting.cloth. 

FAN ATTACHMENT FOR ROCKING-CHAIRS.
FRANCIS C.  and GEORGE E. MERTZ, Port Chester, 
N. Y. The object of the invention is to prodnce a de
vice which is attachable to any rocking-chair and which 
is adapted uniformly to rotate a set of fans mounted to 
turn npon the chair. The result is secured by the inser
tion of a spring between the operating mechanism and 
the fan, the spring being W01llld up by the rocker and 
running down as the fan-carrying shaft is turned. 

FUEL·PRESS.-GEORGE W. MURPHY, Northfield, 
Minn. This press is designed to press straw into com
pact form for use as fuel. The apparatus has a spirally
threaded conical compression. cham her at the large or 
receivin g end of which a plunger is mounted to recipro
cate , serving to force the rnatedal to be compressed longi
tudinally into and through the compression-chamber. 
The thread of the compression. chamber serves to tnrn 

WlRE-,TIGHTENER. - JAMES P. HADDIX, Merna , nncoupled from a vehicle with less trouble and greater 
Neb. 'rhe wire· tightener comprises a frame having a rapidity than heretofore. All  rattling is completely 
notched segment and feet for engaging a fence-post. An prevented. The coupling comprises a clip, baving .cbeeks 
angular lever is fulcrumed on the frame and has forked which receive the knuckle of the pole. The clip has 
members. Notched bars are pivoted to the forked mem- an attachment consisting of side pieces. A pin IS se
bers of the lever and are adapted to extend on opposite cured to one of the pieces, the opposing piece being 
sides of a fence-post. A pawl is carried by the lever arranged for lockiug with and disconnecting from tbe 
and engages the notched segment in tightening the pin. In pivotal contact with a locking and an oppos
wire. ing side piece. is a connecting bar. This bar car-

CAN-FILLING MACmNE. _ DAVID F. BALDAUF, ries a spring, the free end of which extends transversely 
Eden, N. Y. On a frame, shafts, geared together, are below the pin. 
monnted. Cams are extended on the shafts in opposite PORTABLE BUILDING. -JOHN C. KARR, 1020 East 
direction� and are designed to move frames at the ends Ravenswood Park, Chicago, Ill. By tbis method a light, 
of the machine. A tray bolds the cans to be filled; and portable buildmg can be constructed so as to be quickly 
a hopper feeds the material. The beans or other rna· set up and taken down. 'l'he . foundation comprises a 
terial are placed in the hopper. When motion is im- plurality of sections with mitered ends where they meet 
parted to tlie shafts, the tray and hopper are rocked up at the corners and sq uare abutting ends where they meet 
and down al ternately at opposite ends. This movement along the sides or ends of the building. Cast plateH 
will canse the material in the hopper to spread ont bolted to the wooden foundation have semicircular up
evenly and pass into the cans. ward projections at the section joints, and other plates 

COMBINED LATCH AND LOCK.-LEWIS C. WET- have circular projections secured to tbe foundation with 
ZEL. Bellefonte, Penn. This invention provides a novel bolts, which have hooks at th;, end to catch �race wires. 
gravity- operated lock, so constructed that the sliding An angle I

.
ron on ea�h se?tlOn rece�ves

.
sldmg, so

.
tha t 

latch-bolt serves as a locking- bolt which can be operated when the plpe.posts are set m the prOJectIOns, the pIeces 
only from the outer side of the door by a suitable key. I are fastened together . . This supports the siding, posts 
The lock can be cheaply constructed and is efficient in and roof on tbe fonndatlon. 
operation. ACETYLENE GAS GENE RATOR.-WILLIAM BUR-

MAOHINE FOR UNDERMINING COAL. _ ANDI ROWS MINOR, Deposit, N. Y. The operation of the ap· 
OCHTINSKY, Rockvale, Colo. This invention relates to paratus is automatic. Arranged to prevent waste of 

carbid. the apparatus permits a ready recharging wi:hont mining machines and provides a portaj>le machine 
adapted to be operated by hand and capable of easy shift danger of the escape of gas into a room. or wi tbout 
lateral ly and in an advanced direction as the picks under- interruption of its generatIOn. A supply-pipe and a 
mine the coal. The invention con�if:l.ts in special forms series of generators are arranged to receive water ; 
of devices for feeding the machine forward and for turn- valves arc adapted to govern the supply. Floats in the 

ing it laterally, and in other details of construction and generators open and close the valves. A locking device 
arrangement of the parts. at all the generators except the last, automatically holds 

the re.spective valves in position, and a connection be-
TURBINE WATER-WHEEL.-JOHN W. TAYLOR, tween the locking devices and the float of the last genYork, Penn. The object of the invention is to improve erator allows the former to release the valves when the the construction of that class of turbines which receive I float is raised. the 

.
water npon the ' upper part

. 
of the bUCkets th�o�gh 

VENTILATOR. _ CONRAD J. VOLLMER, Lafayette, stationary c?utes surroundmg ,he wheel, the admISSIOn Ind. 'l'be ventilator or grate in this device bas a frame. of water bemg controlled by means of an annular o.r cyl- Slats terminating at their upper ends below the top of 
indrical gate. a�justable to o�en or close th� w�ter.mlets the frame form a space between the frame top and the or chutes. The lllventor prOVIdes a gate whIch IS ad�pted npper ends of the slats. The grate has a cover provided to open downward and close upward, so that water IS ad- with slats for covering the spaces hetween the slats of mitted at the top of the wh�el. to produce the greatest the grate. It is free to move transversely throngh t.he effect practicable before bemg dIscharged from the 

space formed between the frame top and the upper ellds 
wheel. of the grate slats. Lugs on the c(,ver abut against the 

Miscellaneous Inve ntio ns. 

the material to be compressed, causing it to be rolled WATER-COCK.-JAMES P. BENTON, 167 Second St , 

frame top to hold the cover in a nearly horizontal posi
tion. The ventilator is for use on buildings, and permits 
the passage of air  to or from the part to be ventilated ; or, 
allows its exclusion in winter time or during rainy into compact form. Dalles, Ore. The invention relates to water-cocks and 

SPEED-GEARING.-ARRAHAM A. A.  LEVIN, �Ian- faucets, intended for out·door purposes. The con

hattan, New York city. By means of this simple gear- strnc�on of this mecbanism permits of the 
.
automatic 

ing .the speed of an operated machine or device can be ?leedlll� or venting of the water of a s.tand-pIP.e.  T?IS 

graduall increased over the speed of the driving-engine, I IS readIly and completely effected WIthout slphornng 
th ! te A '  f '  d d nt mal'n crank the water in tbe hose back throngh the stand-pIpe. It us saVIng' S am. serIes 0 In epen e - . . . 

sbafts are employed, on each of which a gear· wheel is causes the bleeder to be pnt mto .action by the stand-pIpe 

mounted. Supplemenbl and independent crank-.hafts instead or by keys, thereoy ventmg the pIpe every tIme 
are also employed. Oonnecting-rods join the cranks of the water is shut off. 

weather. 
HYDROCARBO=" - GENERATOR. - FRANCIS M. 

BAKER. Lomira, Wis. The device embodies novel 
means for re�ulating the generation of the vapor, by tran8� 
mitting to the retort the necessary heat. 1'he transmission 
is through separate conducting parts which are in con· 
tact to t�ansmit the heat, and which upon being moved 
out of contact cease to paEs the heat. In this way the 

generation of vapor is stopped. A wick feeds the oil or 
alcohol tn the retort by capillary attraction instead of by oppo"ite crank·shaft.s. Pinions on the auxiliary crank- THILL OR POLE COUPLING.-ALRERT H. FOR

shafts engage with the gear-wheels on the first-named SYTHE, "a�coxie, Mo. Mr. Forsythe, in tbis invention. 
crank-shaft�. On a power-sbaft, gear-,vheels are longi� improves upon a former coupling. He combines the gravity air-presslue. 
tudinally movable to engage the pinion.. By this device several parts so that they can be conveniently applied to ARITHMETICAL SLATE.-HARHY CLAUD SEILER, 

twiee separate machines can be operated. any axle, aud IO that the ahaft can be coupled to or' Milton, Penn. A slate-frame, a slate therein having 



JUNE 30, 1900. 

sight.openings spaced apart from i t, and disks arranged 
between the bearing-bars and the slate, and made to ex
pose portions of their surfaces throngh the sight-open
ings In the slate. together with pulleys and gearings for 
operating the di@ks-these com prise aIi apparatns for use 
in teaching and drilling in primary arithmetic, whereby 
problems in addition, multiplication, snbtraction. and 
division can be quickly and accurately indicated: 

CUFF-HOLDi!lR.-LoGAN CUlIDUNS, Memphis, Tenn. 
The arrangement of this mechanism furnishes a con
venient attachment to a coat-sleeve at any needed poin t of 
Its lenll:th for bringing the cu1l' into the desired position 
relatively to the .leeve. The construction permits an 
easy attflchment or detachment of the holder from the 
cuff. A spring.clasp engages the Inner edll:e of the 
cuff. a spring attaching device having prongs to engage 
with a sleeve, and a link for connecting the spring at
taching device wi th the clasp. 

TAILOR'S SQUARE.-DolllE�ICO SEBASTIANO, Man
hattan, New York city. Tllis square has two blades. 
One i. used for getting the poSition of lines extending 
across a pattern and which locates certain positions upon 
the garment, such as the bottom of the arm-opening and 
the waist-l ine. The other is laid out with gronps .of 
marks arranged In plural serif'S, the groups of each 10. 
cating points upon the cross lines on the other blade of 
the square. The marks of each gronp are SQ disposed 
with reference to the corner.angle of the square as to 
place corresponding patterns of different sizes. 

SUSPENSORY BANDAGE. - ALFRED CHARLES 
Moss, Streator. TIl . ·  The harness supporting this bandage 
is su@pended from the shoulders instead of from the cus
tomary waist-line. It can he worn without discomfort 
or irritation. Metal buckles or fasteninlt devices are not 
required; so that the fasteningij employed are lIexlble, 
readily adapting themselves to the body and permitting 
an effective adjustment to the person. '.rhere 8I'e two 
loops connected 8t the back by ijtraps, one of the loops 
being -provided at its lower end with an extending tape, 
and the other with a series of longitudinally-arranged 
loops with which the free end of the s::rap or tape can be 
interlaced. 

M A N D O L  I N  - CITHERN.-FBED:JlRIOK MENZEN
HAUER, Jersey City, N. J. In this in.trument the 
strings are sounded by means of picks, .0 that a tremolo 
or mandolin effect is produced. The picks are actuated by 
keys depressed by the fingers of one hand, while the 
other hand or � separate motor yields the power neces
sary to vibrate the entire pick-carrier. the speed of 
which will be such that the strings will be sounded two 
or three times before the key is released, so that a sus
tained tremolo impre!l3ion is produced. By turning the 
handles at varying speeds, a changing degree of tremolo 
Is obtained. The citnern has a keyboard extending 
across the strings. 

TOY, MAN-OF-WA R.-MoRTON E. CONVERSE, Win
cbcndon. Mass. Tbe construction m akes this toy virtu
ally an ironcln.d, the hull and tltrreta or mountings for 
the primary b�ttery being of metal. The sponsons, 
ports, and gnn. of the secondary battery are offset from 
the hull by embossing their parts, the guns of the pri
mary battery being detachably mounted in the upper or 
deck structure. There is a wheeled support for the lOy. 
'.rhe hull is hollow and open at the bottom, whereby all 
the parts can be stored away in the 'hull, together with 
the wheels. This enables the toy to be easily packed ill 
8 small compass aud shipped without danger. 

LIQUID·AIR CONTAINER.-JOIIN SPRATT WRIGHT
NOUR. Oil City. Penn. '!'his device is for the economi
cal uti lization of liquid air in hospital wards, residences, 
auditoriums. etc. It consists of an open cup for liqnid 
air, situated in the middle of the lIoor of a chamber or 
reservoir made of thin heat· conducting materials 10 con
tain the e;ases evaporating therefrom. The reservoir filled 
with these evaporated gases, with its frost-covered sur
face, will.make an excellen t cooler for the room. There 
are outlet-pipcs controlled by c(.cks for the i.sue of the 
evaporated gases. By proper manipulation. some of the 
oxygenated liquid air in the cup is permitted to flow ont 
on the lIoor and wall of the reservoir to evaporate, high
Iy oxygenated air being thus obtainei! . The liquid air 
left in tbe cup is retained for later nse as deBired. evapo
ration tbererrom being retarded by insulation by the 
cold air above It. 

CUT-OFF VALVE FOR HYDRAULIC ELEVA
TORS.-PHILIP F. CANTLJON, Manhattan, New York 
city. The inventor has devised a valve for automatically 
cutting off the water-supply to tobe pressure-cytlnder, 
should the elevator move too far npward, and to retard 
an outllow of water shonld tbe elevator move too far 
downward, thus preventine; accidents should the ordinary 
valve mechanism become inoperative. 

PIPE·FAS'.rENlNG.-JoHN :M. SPEAR and WINNIE 
R. STRAW, Plainfield, Wis. By means of this device, 
the diameters of pipes, thimbles, or elbows can be ad. 
justed so that they can be readily made to fit the parts 
with wbich they are to be used. The pipe is split longi
tudinally and has a part of one edge formed with a lap 
turned ontward and laterally and extendmg a part of the 
lene;th of the pipe. The pipe has at i ts other longitudi· 
nal edge a lap extended inwardly and latterly throughout 
the length of the pipe. The laps are inter-engaged. 
The pipe has Its side edges fastened rigidly together 
throngbont the length of the first· named lap, leaving the 
edges at one end free. The two parts of the piPe can be 
relatively moved to adjust the diamete.-. 

Design •• 
BELT.-LoUIs SANDERS. Brooklyn, New York city. 

The leading feature of this design is fonnd in a peaked 
frontispiece, connecting the ends of a back section. A 
ring or chain ornamentation is pl'ovided for the frontis
piece. 

GARMENT-REGULATING ATTACHMENT FOR 
BELTS.�LoUIs SANDERS. Brooklyn, New York city. 
'I'he attachment consists of a small plate. the formation 
of whose body includes a· lower transverse section and 
upright sections connecting with the end portions of the 
transverse section. A corresponding lIange is formed at 
the bottom of the transverse sect.ion. The attachment 
is easily adjusted and performs its functions efficiently. 

NOTE.-Copies of any of these patents can be furn· 
Ished by Mnnn & Co. for ten cent. each. Please Stllte 
the name of the patentee, title of the invention, and date 
of tbis paper. 
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.' : Marine Iron Works. Cblllalro. Catalo�e free. 

Would this make a good connectionj? A. No. What has 
been said aboye regarding connections. answers this 
question. Nor should you change to a copper wire. 
Copper is not considered to have any advantage over 

Car. railway. R. Harding . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  661.968 Car. railway. �'. J. Sprague . . . . . . . . . . . . . . . . . . . . . . . . . .  652,001 Car replacer. E. Best . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,200 Carpet stretcher. �'. B. Jobn.on . . . . . . . . . . . . . . . . . . . .  601 .... 4 

For logging engines. J. S. Mundy. Newark, N. J. iron . A galvanized iron telegraph wire is sufficient If 
g::�:�: �r�it:r�tW:·J·:Marii·n : : : : : : : : : : : : : : : : : : : : :  �:� Cha.in links. machine for automatically bend ing, 
Cha� ff��:.\ .. elcii"'ii swag,'-fo':: ii: 'spiiiiC : : : : : : :  ��:li� . .  U. S." Metal Polish. Indianapolis. Samples free. carried liberally over the roof and all  high parts of the 

Yankee Notions. Waterbury Hutton Co .• Waterb·y. Ct. I building. Nor is a two-inch pipe deldrable. A one-inch 
Handle & Spoke Mchy. Ober Mfg. Co . •  10 Bell St . •  pipe is entirely sufficient. Size is not important. Light-

Chair. See revolving chair. Chart blank. W. H. Goodwin . . . . . . . . . . . . . . . . . . . . . . . .  652.023 Checkrein. W. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652.1bl Cbuck. magnetic. 0. 8. Walker . . . . . . . . . . . . . . . . . . . . .  601.1>.1il Cha�rin �'alls. O. ning often leaves a heavy rod and takes to a dne wire Cigarette makiug machine, }I�. J. Ludington . . . . .. . .  652.1�'1 
Most durable. convenient Metal Workers' Crayon Is on its way to tbe earth. Clam p. See f!'U be clam p. Cleaner. See Cotton cleaner. Street cleaner. made by D. M. Steward Mfg. Co . •  Chattanooga. 'reml . .... ................................ � ........................ -................ !!!! Clinometer. F. T. Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652.078 
Machine Work of every description. Jobbing and re

pairing. The Garvin Machine Co., 141 Varick St. , N. Y. 

Ferracute Machine Co., Bndgeton. N. J., U. S. A. Full 
line of Presses. Dies, and otber Sheet Metal Machinery. 

Quick.Firing Gun-How to make a model. Scale 
drawings and full particulars. Nos. 29. 30. 16 cents. 
Model Engineer, 12 Cortlandt St. ,  New Y ork. 

The celebrated " Bornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Verj!me Refrigerating Ma
chine Company. Foo� of East 138th Street. New York. 

The best book for electricians and bellillners in elec
triCity is . .  Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co., publishers. 361 Broadway , N. Y. 

pr- Send for new and complete catalogue of ScienUtlc 
and other Books for sale by MUnn & Co . •  361 Broadway. 
New York. hTee on apvlication.. 

HINTS '.r0 CORREBPONDEN'.rS. 
N a lD e s  and ,\ d d " e88 must accompanv all letter. or no attention will be paia thereto. TIlls IS for OUI information and not for publication. 
Ie e fe r e n (' e  .. to former articles or an.wers. should !!'ive date of paper ana page or nnmher of question. 
I u q l l l r i e "  not answerell in ..,,,,,onaole time sbould be repeated : corresponden� will hear in mind thai 

some answen require not a Jittle �Elearchl and� though we endeavor \0 reply to .all either by lette, 
or in this deparrment. cacli muet take his tnrD. 

1 1 1 1  yer" wishmg to purchase any articie not advertised in our column. will be furnishea with addresses of b.ouse. manufacturing or carrying the Bam�. 
S I. e c l a l  ''' rit t e n  I n fo ru," l i o n  ou mat-..el"!! of penonal rather than general interest cannot be expected without. remnneration. 
S c i e n t i f i c  A nt e l"l .. " n  l'O l I p p J e ttl e n t N  referred 

to may be had at the office. .Pnce 10 cente each. 
n o o k  .. referred to promptly supplied on receipt 01 price. 
l l i ne r " l "  eent for examinatIOn shonld be distinctly mro-ked or labelea. 

(';90.) B. G . .T. w rites : 1 .  In a spark 
coil for a current of !Ill volts and 50 amperes, what wonld 
be the size of the insnlated wire, of the short wires fonn
ing the core ? A. You may make your spark coil with 
a core of No. 14 iron wires cut 12 inches lone:, and an
nealed by heat.ing red hot. The core should be about 
one inch diamet91". Upon this wind the coil, insulating 
each layer with brown paper. Use No. 12 copper magnet 
wire, double covered with cotton. Six layers SilOUld 
give a good spark; more can be put on, If necessary. 2. 
What is the formula for birdlime ? A. For birdlime 
boil the middle bark of the holly, gathered in June or 
July , for 6 or 8 hours in water, until it becomes teuder ; 
then drain off ' the water, al1d place it in a pit nnder 
ground, in layers with fern. and 'surround it with stones. 
Leave it  to ferment for two or three weeks, until it forms 
a sort of mncilage, which must be pounded in a mortar, 
into a mass, and well rubbed between the hands in run
ning water until all the refuse is worked ont ; then place 
it in an earthen vessel. and lrave it for four or five days 
to ferment and purify itself. Remarks : Birdlime may 
also be made from mistletoe berries, the bark of the way
faring tree and other vegetables. by a similar process. 
Shonld any of it stick to the hands, it may be removed 
by moons of a little oil of lemon bottoms or turpentine. 
Use : To rnb over twigs to r.atch birds or small animals. 
It is said to be discutient when applied externally. 3. 

Has any number or numbers of the SCIENTIFIC AlIlEBI
CAN directions for making spark coils, motors or dy
namos ? If so, what nnmber ? A. We have published 
the plans and descriptions of mauy dynamos and motors. 
See SUPPLEMENT, Nos. 161, 600. 641 . 759. 761 . 783. 844, 

865, 720. 793. 1202. uno. And for coils, see SUPPLEMENT, 
Nos. 1 60, f69, 1087, 1124. Any or all of  these can be 
sent you for ten cents each by mail. 

(7906) T. L. C. w rites : Suppose a 
cannon was placed perfectly level. When tired. would 
the ball rise when it left the muzzle or would it com
mence to drop the instant it left the gnn? A. Gravity 
acts constantly. and the bal l commences its downward 
curve at the instant it leaves the gnn. 

(7907) O. S. writes : I intend to erect 
lightning couductors at my buildings; they will be made 
of two-inch tubing below, reduced to one inch at the top, 
connected by a heavy copper wire running from the top. 
of one conductor to the other above the building. A. 
With reference to lightning rods we advise you to buy 
our SUPPLEMENT. No. 998, price 10 cents, which will give 
you much infonnation npon the matter. 1. How high 
anove the building shonld the condu"'tor and wire be and 
how far away from the buildings should the conductors 
stand ? A. The conductor should be carried to all high 
points of the boildlng, and not merely to its highest 
point. It is not wise to erect very tall pointed rods pro
jecting several feet above the roof. '.rhe condnctor 
shonld be next the building and not stand away from it, 
and all metallic masses. snch as water spouts, should be 
connected to it ; though all authorities are not agreed in 
regard to this point, the latest opinion is in this direc
tion. 2. Would lead joints do to connect the tubing 
with, or should the joints be iron? A. Connections 
may be soldered. riveted or screwed. In whatever way 
the parts are joined, the joint must be firm. 3. Wonld 
four feet in the gronnd with a lot of old iron at the bot
tom of the condnctors be all right ? A. If the ground is 
permanently wet, yes. The moisture of the earth is the 
important element, and not the depth. The rod mnst 
extend to water, no matter how far that is. 4. Will 
wood do to .hold the wire and conductoI's to the bnild
in�, or should I nse glass ? A. Opinions vary npon this 
point. We are inclined to think a wooden fastening is 
as good as any. 5. Will it do to pnt the ends of the wire 
inside the tnbing at the top and drive a ping In ti/l:btt 

NEW BOOKS, ETC. 
DIGEST OF UNITED STATES AUTOMOBILE 

PATENTS FROM 1 789 TO .TULY 1, 1899. 
I n c l u d i n g  All Paten ts O ffi cially 
C la�sed as Traction Engi nes for t h e  
Same Period . Compi led b y  .T. T. 
Allen, Examiner United States Pat
ent  O ffice. Washi ngton, D. U. : H .  
B .  Russell. 1900. Quarto. Pp. 700. 
S h eep. Price $25. 

The compiler has performed a difficult task with great 
CredIt to himself. He has previously compiled a digest 
of patents for cycles and velocipedeR which bas been of 
the utmost possible use, also o� seeding machines and 
implements, plows and attachments, cultivators and 
wheel plows . Ail the patents relating to horseless vehl· 
cles a're included in the portly volume_ The patent 
drawings are Ieproduced photographically and no draw
ing is omitted, every sheet being given, which is most 
important to those who are engaged in inventing along 
the line of automobile vehicles. The remaining por
tion is a reproduction of essential descriptions of the in
ventions, with claims in full.  with fnll data as to the pat
ent, and further there is furnished a complete index to 
the references cited against the patents while pending as 
applications by number, name anol date. and also the in
terferences, if any. t.he parties thereto and the decisions. 
The index is alphabetical. The patents are arrauged 
chronologically under the heads of spring, steam, gas, 
air, electricity and gearing, while under tbe head of trac
tion engines are giveu all traction engine patents as offi
cially passed npon. There are vlllious indices adding to 
the value of the book. The automobile patents are con· 
tinued from July 1,  1899, in the United States E lectrical 
Weekly, which is also compiled by Mr. Allen . 
THE GENESIS OF WORLDS. By .T. H. 

H obart Ben n e tt . Springfield. Ill. 
1900. 12mo. Pp_ 345. Price $1. 65. 

SYSTEM OF ME ASUREMENTS ADOPTED 
BY THE NATIONAL A SSOCIATION OF 
MASTE R HOUSE PAIN TERS AND DE
CORATORS OF THE UNITED STATES. 
Ne w York : The Painter's Mag-azine.  
1899. Quarto. Pp. 60. Price $1. 

This book contains a great deal of useful information 
for tbe architect a. well as for the painter and decorator, 
giving the result of the labors of the committee appointed 
by the National Association to formulate a system of 
m�asurements of painter's work. which should be thor
oughly accurate in every particular. There are six litho
graphic plates, mea.uring ! 6 X  0 inches, showing the ap
plication of the system to houses of various designs and 
different interior and exterior details. It is only neces · 
sary to measure the work in accordance to the rules laid 
down. and apply the local price per square yard of plain 
surface, which is governed by cost of matenal and labor, 
to be able to correctly estimate the most complicated 
job of painting. 

8li�: .J��1Y:ef!�: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661 .910 Clock, phqnographlc, E. Treltschke . . . . . . . . . . . . . . . .  662 . ) i>� 

g��N������'X: :nz�;,���: : : : : : : : : : : : : : : : : : : : : : : : · �:� Clothes holder, W. A. E. Henrlci . . . . . . . . . . . . . . . . . .. 662.025 Clothes line book. E. H. W ilson . . . . . . . . . . . . . . . . . . . .  661.912 Clutch, friction, J. T. �·ord . . . . . . . . . . . . . . . . . . . . . . . . . .  661.842 Clutch . friction, A. McNair . . . . . . . . . . . . . . . . . . . . .  , . . .. 652,135 Clutch. friction driving. Mo. Backstrom . . . . . . . . . . . .  661.816 Coat. apparel. M. L. Kelley . . . . . . . . . . . . . . . . . . . . . . . . . . tib2.117 Coin controlled Jock, E. M. Harrison. . . • • • . • • . .  • • •  651.854: Cooker or grol l .  '1'. H. Dibble. . . . . . . . . . . . . . . . . . . . . . .  652.170 

8g�:e��
I
�:��:. ':::g�:��·il1"e':J'lJo�n&&Ddoed��lkOW: 652.165 

ska . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.955 Cotton cleaner and feeder. J. W. Seifert . . . . . . . . . .  tibl,9m Cotton separator, distributer, and feeder, E. E. 

Cou�f�:?��v:ice: G: ·Scii",elde.: : : : : : : : : : : : : : : : : : : : : :  �l:� CoupllIlj!. See !5haft couplin�. Crate. spring egg. J.  P. Riley . . . . . . . . . . . . . . . . . . . . . . . .  661,887 Crushing mill.  Hadfield It J ack • • . . . • . • • . . . . • . • . . . . .  652.208 (Julinary vessel . J. H. Rose . . . . . . . . . . . . . . . . . . . . . . . . . .  661.11i'7 Cultivator, J. youngblood . . . . . . . . . . . . . . . . . . . . . . . . .  tibl,\ll5 Currycomb substitute and m assage block , A. S. 
curI�f�I�i't��e:c: ·c:Thomj,s·on: : : : : : : : : . : : : : : : : : : :  �:� 
8��f:r';a�·dfe��'�'iiose"'iie.ii. : : : : : : : : : : : : · : : : : : : : : : : : :  ��:3lll! Cycle seat tube, Hinrichs It Kruger . . . . . . . . . . . . . . . .  652.183 Deftbrating machine. M. A. 'I'orre; . . . . . • . • . . . . . . . . .  652,057 Dental heater. W. F. Slack . . . . . . . . . . . . . . . . . . . . . . . . . .  652,197 Dental instrument. W. E. Harper . . . . . . . . . . . . . . . . . .  661.112'l Derrick apparat us. 8. Matt.on . . . . . . . . . . . . . . . . . . . . . . tib1.972 
Desk. register. J .  W. & W. J,. E. Appleyard . . . . . . .  661 .815 Dial, geo�raphical. C. E. Davis . . . . . . . . . . . . . . . . . . . . . .  tibl.1!ii2 Dial . sun,  E. G. Hewitt . . . . . . . . . . . . . .  � . . . . . . . . . . . . . . . 652.109 Diaphragm motor. G. W. Lewis . . . . . . . . . . . . . . . . . . . .  tib2.032 DiffUsion cell. C. Pfeilfer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6b1.883 

B�·ci�.
t
:��.t'1. �: ::�������i: : : : : : : . : : : : : : : : : : : : : : :  �:� Door securer. R. W. Schutz . . . . . . . . . . . . . . . . . . . . . . . . .  tib2.U46 Dovetailing machine, J.  E. l!lrickson . . . . . . . • . . . . . . .  651,94,fi Draft equalizer, H. J. Freal'k . . . . . . . . . . . . . . . . . . . . . . . .  661,9111 Dri l l .  See Hand drill. 

Dust and scrubbin" pan. combined. F. C. Lillis . . .  652.125 Dust. condensinll llue, R. Ruetschi. . . . . . . . . . . . .  " .  652.00 
Ear drum . ..  rtiflclal . L. H. V lckars . . . . . . . . . . . . . . .  tib2.202 E�" case tiller, E. R. I.ionberger . . . . . . . . . . . . . . . . . . . .  652,126 
ElilCtrlc motor. C. L. Bundy . . . . . . . . . . . . . . . . . . . . . . . . 661.945 ElectriC motor. H. O. W hite. . . . . . . . . . . . . . . . . . . . . . .  tibl.909 Electric motors and apparatus tberefore, con-trOlling. H. Leitner . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . .  662.124 Electric switch . antomatic, P. S. Tlrrill . . . . . . . . . . . . 662. 151 Electrical distribution system, S. K rohn . . . . . . • . . .  652,187 Electrical waves and apparatus therefor, reduc-inll attenuation of, M. I . . Pupin . . . . . . . . . . . . . . . .  652,230 Electrical waves, reducing attenuation of, M. 1. Pupm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,2"dl Electrodes for storage batteries. machine for . 

makln�. Hanscom & Hough . . . . . . . . . . . . . . . . . . . . .  661.85.1 ElectrolytiC apparatus. M. Haa • . . . . . . . . . . • . . . . . . . . .  tib1.84� 

�l��:�g�·sa���y'!ftt,:'�h'i!,ee'::.°li: Kimball . . . . . . . . .  662,118 Engine. See Explosive engine. Rotary engine. Rotary steam engine. Engine starting and reversing device . combus� 
Ex�l�:to�' �,;rW.aj�': .. .  M,;;.·goi;i. : :  : : : : : : : : : : : : : : : : : : : �:l� Explosion engine. G. A. Fleury . . . . .  o • • •  o • • • • • • � • • • •  651,906 Extractor. See NRU extractor. Eyeglasses. J •. A. DupauL . . . . . . . . . . . . . . . . . . . . . . . . . .  661.989 �·astener. J. D. Stirckler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6IJ1.98.� �'aucet. beer. H. S. J ohns!Jn . . . . . . . . . . . . . . . . . . . . . . . . .  tibl.999 
�:���e;hi�I�11�}�:e��Pe°:Ii��i; .. , 'j: 'R: Siiiger:: : : : : :  :;gNM li'ence. C:·Stierli ll . . . . . . . . . . . . . . . . .  0 • • • • • • • • • • •  0 • • • • • • •  652, �'ifth wheel, J .  H. Little . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
'm:N�i:;;.��'iJ�;l';;;:,:,;nc.; : : : : : : : : : : : : : . : : : : : : : : : : :  661. I Fil tering apparatus, water, C. L. Deutsch . . . . . . . . .  651.833 

t���:a:�:p��
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d
J ��: tio�i .I?��.�� : : : : : : : : : : :  m:= Fire extlll�uisher. D. W. Diggs . . . . . . . . . . . . . . . . . . . . . . 661.836 

Fir1;��!iJi���!�� sf�:���f f���:i-E�oe:.���t.� 651.851 
�t�:���i' s���'::te;i-t.·lsf::'�K��I.

l
: :

.
: : : : : : : : : : : : : : : :  ��:8:1 �'la�stalf holder. W. 1. Sherwood . . . . . . . . . . . . .  " . . . .  661.980 �·lask and heater. combined. A. Pearlstine . . . . . . . tibl.952 ��rame. See Ma.ttress frame. Fur unbairin� machine, Hedbavny & Rothe . . . . . . 652,182 Furnace. See Ore roastin� furnace. Smelting furnace. Smokeless coal burning furnace. Furnace. L. T. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  flI?2.168 

INVENTIONS ,���,��;l�::\i���s:li���: : : : : : : : : : : : : : : : : : : : : : : : : :  ��:Mll Gag-e. See Marking a-Rile. INDEX OF 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

JUNE 1 9 .  1 900. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

[ See note at end of list about copies of these ' patents. 1 

Game, parlor. II. J. 1'ait. � . . . . . . . . . . .  0 • • • • • • • • • • • • • • •  652,056 Garment banger. O. C. Kavle . . . . . . . . . . . . . . . . . . . . . . .  651.970 Garment pad. G. Goldman . . . . . . . . . . . . . . . . . . . . . . . . . .  flb2.102 Ga. burneI', H. F. Gabel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652.1'. 7 Gas burner, acetylene, K. H. Raupp . . . .  " . . . . . . . . .  652. 141 Gal!l j;tenerator, acet.ylene, O. D. Ifry . . . . . . . . . . . . . . . .  652.1 HJ'I Gas g-enerator, acetylene, J. H. Green. . . . . . .  . . . . . .  �1 .�AS' 

a:: �:�:�:�g�: ��:i�\��:', t. ��l[:�h'oim: : : : : : : :  �i:�� Gas �"nerator, acetylene. A. McKenzie . . . .  661.881. 651.882 Gas generator. water. J. W. Chrlsholm . . . . . . .  , . . .. .  ti52.082 
Gas igniting device, A .  Martini . . . . . . . . . . . . . • • . . . . .  651.870 
Gas injecting apparatus, E. Sterne. . . . . . . . . . . . . . . .  652,149 Gas. manufacturin�. J. W. Chlsbolm . . . . . . . . . . . . . .  652.081 Gas or other burners, mixer for, C. W. Clay-bourne. . . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  662,085 Gas purifier. G. P. Washburn . . . . . . . . . . . . . . . . . . . . . . .  651.969 Air brake for railway cars. H. W. l�ibbey . . . . . . . . .  652,233 Gases. etc., and manufacturing same, receptacle 

Air compressors, construction of double-acting, for, H. Platz . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.1)1,884 
E. M. L. Duval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661 .837 GGaatt�,' JA·. CW· D,. llu •. namers . .. ·.·. ·.· . .. .. .. .

. ·.·. ·.·.·. ·.·.·• ·. ·.·.· ..... .. .. .. .. ...... .. .. . .. .. .
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1 Air drying apparatus. J .  Gayley . . . . . . . . . . . . . . . . . . . .  t!'.!2.1I8 .� � 
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c;,· E: j.i,ripler.: : : : : : : : :  �i:A� �rneratord s.ee Gs:�ecerat�r. 

f ee ' 0 A Anchor. foldin�. G. W. Bl .. ckburn " . . . . . . . . . . . . . . .  6[)�.162 a��·&��IS��I��. � . . .  � . . ��� . .  ���. � . .  �. �� . .  �: . .  :. 652,091 Annunciator. Beach & Dougbty . . . . . . . . . . . . . . . . . . . .  tib2,Om Gulf club, H. C. Coshinl<. Jr . . . . . . . . . . . . . . . . . . . . . . . 651.9".10 Annunciator system,  butel. C. B. Clark . . . . . . . . . . . .  652,084- Governor for lluid pressure enJrines, F. M. Rites 651.95.� Armor plates. hardenIng and .toughening, E. Gramophone motor. 1..1. P. VaJiquet . . . . . . . . . . . . . . . .  651.904 

Aut�������nbi;.nt.: : : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:� 8�\','����i::'�"ec����h!r��'h���e� J: ·A: wiidinii.: : : : :  �:m Axle bra.s. car. E. J acquemin . . . . . . . . . . . . . . . . . . . . . . 65�.u26 Hand drill . J. E. Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,137 Back pedaling brakeil N. Mitchell  . . . . . . . . . . . . . . . . . . .  652. 131 �:r�:�ki��e
rr:;�r�!��l:,"e�'£:rT. HallOck . . . . . . . . . . 661.992 I::' fa��:n':r��� ��gs:o���.' . . . . . . . . . . . . . . . . . . . . . . . . . .  651,937 Hat rack and advertising device, combined, W. Baling press, T. J. Corning . . . . . . . . . . . . . . . . . . . . . . . . . .  6.';).830 M. Hurlburt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661.858 Baling pre.s. '1'. D. J ames .. . . . . . . . . . . . . . . . . . . . . . . . . . .  662.115 Heater. See Dental heater. Tank heater. W ater 

Barge, fuehnll. S. B.  Peck . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.931 heater. ... Barre'.  A. A. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652. 140 Hinge. H. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661, 8 , 6  Bearing. ball .  J .  H. I.ittle . . . . . . , . . . . . . . . . . . . . . . . . . . . .  tibl.S70 Hinge, lock. O. A. Ken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  tib2.001 Bed, J. K. P. Beard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.';2,158 HOI< trap, H. L. Ground et! .. l . . . . . . . . . . . . . . . . . . . . . . . .  652.103 Bed. sofa . W. T. Rolph (rei.su.e) . . . . . . . . . . . . . . . . . . .  ,!1.831 Hoi.t, E. B. Achee .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,069 Belt, electric, M. A. McI.au�blm . . . . . . . . . . . . . . . . . . . . tib2.217 Hook. See Clot.hes line hook. Belt. e lectric. W. C. Sedwick .. . . . . " . . . . . . . . . . . . . . . .  661 .978 Hook and eye. E. C. Beecher. • . . . . . . . . . . . . . . . . . . . .  662,160 
Bicycle, A. J. Harlan . .  . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  1?51,993 Hoop. See Metal hoop. Bicycle. C. von der Heide . . . . . . . . . . . . . . . . . . . . . . . . .  tibl,!J07 ��i,"��'if��\'i,'"Jie��ve'lfi�r���.d$����e.� .. �����::. �'.�� �t���:it��������
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�e�:. �: .������: : : : : � : : : : : : : :  ggf:� Ice manufact.uring. E. R. Butler . . . . . . . . . . . . . . . . . .  651.963 Bl tt ' d A D  GI eck. 651 844 Ink supply for ink bottles. automatic, I. L. 

Bo':.rd�gJ'e"e p"iss boa�d . w,;.iibi,,;rd: . . . . . . . . . . · •  
Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 661 .8:n Boiler .ettin". J. C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,015 Inking apparatus. H. H. Jacobu . . . . . . . . . . . . . . . . . . . .  652.113 Book. separate leaf. L. Mo. Morden . . . . . . . . . . . . . . . . . . 661,950 Iron rest. S. O. Hubbard . . . . . . .  . . . . . . . . . . . . . . . . . . .  651.996 Boots or shoeM. antlslipping device for. D. A. Mc· . J ack. See L.fting jack. Lumber jack. 

Botg����i:i�i-:X: p."Petip.,:.on : :  : . : : : : : : : : : : : : : : : : :  �:�� ��f�i. C·S!; ��I':'; ' 'filii "joint: ' . . . . . . . . . . . . . . . . . . . . .  652.094 

Box. See Maii box. Molding box. Oi l  box. Knitting machine. }:;. A. Klemm . . . . . . . . . . . . . . . . . . . .  652,186 Box coverinll machine, J. F. Kachline . . . . . . . . . . . .  652,000 Ladder alld roof bracket and window jack. com· Brake. See Air bral'e. Back pedaling brake. bined G. K .  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652 .010 Brake lever. S. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,91lj Lamp acetylene gas g-enerating, A. C. Einst eiu . . 652.17:i Brake releasing device. drive wheel. W. O. Pel· Lamp: binnacle. G. A. Baker . . . . . . . . . . . . . . . . .  . . . . . . flI?2.0J2 

Brl�:::iiraw: j: Edwards: : : : : : : : :  : : : : : : : : : : : : : : : : : : :  ���:� t�:::�: �f:�t�r;��l.·t·k*!rt';,'"n : : : : : :  
. : . : : : : : ; : : : . :l'r:�:� 

:���::: �����lg'd�:!�U]�E���rXs���: : : : : : : : .  : : : : : : : ��:5¥� La��us���rtr��t.j.����.����.��: . .  ��� . . �.
e
���l��.�: 652,194 Broom holder C W Brown 651 821 J.Jamp, I ncandescent .  I. Kitsee . . . . . . . . . . . . . . . . . . . . . .  6.1)1.666 

Brush .  whitewash . W. McMahon: : : : : : : : : : : : : : : : : : :  6.S1:975 I.amp. spirit incandescent; K. Lebmann . . . . . . . . . . 661.!l2. Brushes, manufacture of. C. E. Flemming . . . . . . . . 651.8H Land rol ler, J. Gilbert.. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  652.100 Buckets, detachable tooth for .team shovel . B. 
f;:��'e�' �:;.�!f�toii

.
b;.Ck

.
kiiiie

.
ioi-

.
iuriiinii:Mii� 

662.011 

BUcBkrleo.wEn .. .... ·e·y· h . .. ··n· ;;. ·.·. ·. ·. · .
.
.
.
.
.
.
.
.
.
.

.

.
.
.
.
.

.... ...... .
.

.. ...
.
.
.
.. : .. : : : : : : :  ��·.ili� .. K 662 1110 � � Le�:Ii:,: .t�:rc"'iii,,·milc1ii ... e: j::iirook.: : : � : : : : : : : :  651 :820 

��fi�lnt;�o����u��{;,·k �����';,1t�:. ��������: : : :  �:� Led!!er. loose le .. f. H. Swalley . . . . . . . . . . . . . . . . . . . . . .  661.� Burner. See Gas bnrner. J.i quld fuel burner. Liftin" jack. F. 1. J oyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.81;0 Vapor burner. Liquid fuel burner. P. E. Thurow . . . . . . . . . . . . . . . . .  661.900 Button fastener. M. E. Krudemann . . . . . . . . . . . . . . . .  662.122 Lock. See (Join controlled lock. Calcimine co'!'pound. W. A. Hall . . . . : . . . . . .. . . . . . . . .  651,351 J.ock. C. !ll. Johns.on . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . .  61i1'!l4! CalCium carbld furnace for produClng, Zlmmer- [LocomotIve sandmg devWei J. C. Hooper . . . . . . . . . .  6OO.:ID'! 
man & Pren'ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . o,IJ1 . !n6 Locomotive whistle signal or railway crossinjls, 

Calendar. perpet.ual. E . . G. Ta.so . . . . . . . . . . . . . . . . . " .  661.940 automatic. H .. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 662.�45 Can. See Oil stora.ge can.. Loom, H. I. HarrIman . . . . . . . . . . . . . . . . . . . . . . . . 652,105, 652.� Car brake applianc?, p. '1·a.g�art . . . . . . . . . . . . . . . . . . . . �"2.055 Loom, E. S. Stimpson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662,222 Car draft ngglllgJC. F. Street . . . . . . . . . . . . . . . . . . . . . . .  661.898 ' ("' __ "_ .A I. M ) Car, dumping, S. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 662,l\l!I VVlWl/"U .... em page ..... . 
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II Sta " Foot and r Power 
Screw Cutting 

AUf:;tc Lathes 
FOR FINE, ACCUAATE WORK 

Send for Catalogue B. 
SENECA FALLS MFfi. CO. 

695 Water Street, 
Seneca Falls, N. Y., U. S. A. �E NG INE.& FOOTJ M A C H I N E.  S H O P  O U T F I T S , 

TOOl:5 AND SUPPLlES,";';,'f!"' ATHEs. �[BASTIAN lATH( co t�?�2'����� tSci 
H A V E  T H E  LATEST I M PROVE M E N TS.  No machine shop can be tboroughly up-to-date unless _it has the most modern per .. ., fected tools. 

For instance, the 
A S H L E Y  PAT E N T  N I P P L E  H O L D E R S  
�'l!gy n��rJ'i'h�o�I��;���o����; ��jfa'k':,nMh��:�tri 011' both the sleeve and shank thread. Made of best quality cast ste .. l, carefully fitted. Long or sbort nipples cut with equal facility. The Ashley Holders are of light weigbt and compact form. 

WALWORTH M A N U FACT U R I N G  CO. 
1 28 TO 1 36 FEDERAL ST. . BOSTO N .  MASS. 

Water Emery 
Tool Crinder 
Pi�� ��q�rr�8Sto n�u V�l;�t wf[g water. Always ready ?or use. Simplest III construction, n:ost efficient in operation. 

Ilr SfIItd JOT cataloQue and fJ'/"iCes. 
W. F. & J N O .  BAR NES C O .  

1 999 R u b y  S t . ,  Rockford , I I I .  

THE " QUEEN " DRA WINO PENS. 
:a::s........SCIENTIPICALLY SHARPENED. 

_ ''''''tH 

:O�Y Make Rubber Stamps ? 
th���;:'i:�.f.s.r!;:����nS;'\¥'Jc!�':�W��I��'i�r� Chicago. Simple process. Large profits. Oirc'Ukllrs jree, 
Barton Mfg . Co .• Dept. A. 3 3 8  B'way. New York. U .  S, A. 

same attachments 8S lathe spindle. Traverse movement of table 7 inches. Fuller descrIption in free illustrated booklet. 
The Pratt & 1\ hilney Co., lIartford, Conn. 

WO R K S  L I KE A C H A R M .  Perfect satisfaction Is experienced using our No. 5, 6 or 9 

l!:t�tn�l&�J.'�::.d\?r�n':<n,,� ratchet power. Gears housed from du.t. Chasers set by /lrad-
���g f����llr�:�ln�a!h�re r� motion, opened to permit vipe 
b� N��n: �!a'b�lal�e�;, 
The Merrell Manufactur
ing Co., :i01 Curtiss Street, Toledo, Ohio. 

Gas Engine 
IGNITER 
��'!'Yl�t,:'t �,rn":��M,:::n:��Zl: Latest and most improved model. 

lIT SfIItd JOT Oircular. 
The Carl is le  & Fi nch Co., Sixth Street, Ci nci nnati ,  O .  

IF YOU HAVE A SHOTGUN 
and use it often, you know the barrel " leads "-the fric· tion leaves a lead depost which causes "pits" and means expense. You can't stop the deposit, but you can ra-

��be
t�� TOMLINSON CLEANER. ����o::� 

Ilulotlr a\l lead. l'\18t or other foreign matter. It won't 
lDjure the ba.rreI. as the brass wire gauze Is softer than 
th�8�. �d

,!t �.,�: �t1'i� :t��e �r"a�'t�:!�� fool. In gaugesKto 20. Fit any rod. All deafers. Price"1. Booklet -free. "U8ed e"""JIWllere in the ctvilized world. ' 
The G. T. Toml inson Co •• 1 00 S. Baker St. ,  Syracuse.N.Y. 

J titufifit �tutritau. JUNE 30, 1900e 

Loom box motion, T. G. Moser .. . . . . • • . . • . . . . . . . • • • •  651,973 Loom harness. P. A. Wagner . . . . . . . . . . . . . . . . . . . . . . .  652,(]OO Loom seat, J. B. Bolton .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,917 Loom tuft weaving and cutting device, O. Hal .. lensleben . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . 651,852 Loom warp stop motioD, electrical, H. I. Harri� man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,223 Looms for weaving haircloth, stop motion for. + t 
i ! J. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,206 Lubricating apparatus, H. Dangler . . . . . . . . . . . . . . . .  652,089 LUmber jack. E. W. Reitz . . . . . . . . . . . . . . . . . . ,  . . . . . . . .  652,221 Mail box, G. Trevett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,958 Marking /lage, J. Opland . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,038 

Always the same. We maintain the quality no matter what the market price of tobacco. : 
Try them once. You will buy them always. Look fol' AI'I'OClV Hea.d on ecoery Cigal'. t Mattress frame, J. A. Hutchison . . . . . . . . . . . . . . . . . . .  652,213 Me�a�� Cfo��'b�fl�if�uO�e�������C. ?�������,. a.�� 652.214 Measuring device for rolled goods, Sauls & Cook. 651,891 Mechanical movement. A. W. Copland . . . . . . . . . . . .  651.828 

JACOB STAHL, JR. �,,�?::t����,��.',,���tt�.��:,�,���,,���.t., �:t�. t�I�� . ..J 
Metal hoop, J. E. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,9a Metal wheel, E. Einfeldt. . . .  . . .  . . . . . . . . . .  . . . . . . 652,097 Metallic leaf, device for laying, F. W. Koenig . . . .  652.121 Mill. See Crushing min. Miter cutting machine. J. W. Oliver . . . . . . . . . . . . . . . 652,1:16 Molding box or fiask, O. S. Michaelsen . . . . . . . . . . . .  652,129 Motor. See Diaphrallm motor. ElectriC motor . Gramophone motor. Rotary motor. Motor, J. B. KelJy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,862 Mower, lawn, R. K. Ortt . . . . . . . . . . . . . . . . . . . 0 . . . . . . .  652,138 Mower. lawn, S. P. Townsend . . . . . . . . . . . . . . . . . . . . . . 651,902 Mucilage tube. collapsible, W. Rodiger . . . . . . . . . . . . 651,932 Mull'. face. B. F. Sbibe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,196 Musical Instrument, A. Jaccard·Rod . . . . . . . . . . . . . . .  651.998 Nail extractor, C. O. Diener . . . . . . . . . . . . . . . . . . . . . . . . . 652,093 Nail extractor, D. A. Kincaid . . . . . . . . . . . . • • . . . . . . . . . .  652,002 Necktie, H. Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651 .846 Needle threader, A. M . .Felson .. . . .. . . . . . . . . . . . . . . . .  652,17" Nest, poultry, J. W. Hays .. . . . . . . . . . . . . . . . . . . . . . . . . .  652.211 Nipple holder. C. W. Meinecke . . . . . . . . . . . . . . . . . . . . . . 652,o.'l4 Nozzle, V. C. Swanson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,05;1 Nozzle for depositing mlchines, A. W. Copland . . 651,829 Numbering machine, Monahan & Gooding . . . • . . . .  652.215 Oil box, D. Lon/l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,872 Oil storage can or device. W. E. Forest . . . . • . . . . . • .  651,9'.)0 Ore roasting furnace. H. B. Meech . . . . . . . . . . . . . . . . .  652,193 Ore, treatment of, G. de Bech!.. . . . . . . . . . . . . . . . . . . . .  652.072 Oven, baking or cooking, J. E. Rebstock . . . . . . . . . .  651,886 Packing rings, apparatus for securing piston, R. E. Strait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,956 Pad. See Blottin/l pad. Garment pad. Pan. 8ee Dust and scrubbing pan. Paper barrel, J. Van Develde . . . . . . . . . . . . . . . . . . . . . . . 651,!lO6 Paper box blanks, shaping, H. B. Smith . . . . . . . . . . .  651,982 Paper registering mechanism , T. C. Dexter. . . . .  6.1j�.169 Paring machine. fruit. H. M. Hoff .. . . . . . . . . . . . . . . . .  65�.181 
Peg/ling machine, A. G. Leonard et al . .  . . . . . . . . . . .  652,0.11 Phono!lraph. E. C. Geneux . . . . . . . . . .  _ . .  . . . . . . .  . . .  . .  651,843 Photographic negative washing device, J. L. Jenks. . . . . . .  . . . .  . . .  . . . . . .  . . . . . . . . . . . . . . . .. . . . . . . .  651,923 Photographic vignetter. C. W. Christman . . . . . . . .  652,083 Photographing apparatus, gas, A. G. Adamson, 

652,156, 652,201 Piston. J. B. Kelly.. . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  651,8Jj{ Pitman for mowers or the like, C. G. Abraham-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652.068 Planter, corn, E. W. Bower . . . . . . . . . . . . . . . . . . . . . . . . . 651.91ti Planter. corn . J. E. Lucas . . . . . . . _ . . . . . . . . . . . . . . . . . . . 652,100 Plastering columns or the like. apparatus for, J. R. Tobin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,957 PJate holder, magazine, H. J. ErkenswlCk . . . . . . . . 652.174 
Plowshare, C. C. Coffinberry . . . . . . . . . . . . . . . . . . . . . . . . 652,086 Plowshare, reversible self 8harpenin�, J. R. 'l'rull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,153 

TH� ��Tjs KEROSENE 

attained in the 

and GAS Engine 
burns K E R O S E N E  cheaper and safer than gasoline. Automatic, Simple, reliable No electric battery orfiame used PerfectregnlatioIl.Belted or 

���e�!rct��W:��}��;'��� ina stora�e batterIes and 
all l};�e'!� lo���t!f:g,!�: 

A. MIETZ, 
128·138 MOT!' ST., NKW YORK. 

Markt &: Co.,London,Hamburg,Paris 

STOVER 
GASOLINE  

ENG INE  The best is always cheapest. Write JOT prices. 
STOVER ENGINE WO RKS, f R EEPORT, I LL. 

Pocket holder. E. J. Haverly .. . . . . . . . . . . . . . . . . . . . . . . 652.103 Polishing machine, A. D. Erb . . . . . . . . . . . . . . . . . . . . . . .  651,839 i, l: 2 flCrHANCiF Powder distrIbuter, H. MacMichael.. . . . . . . . . . . . . . .  651,926 �=====:;=�������������� Press. See Baling press. Printing press. Press board, F. O. Rundquist . . . . .  . .  . . . . . . . . . . . . . . .  651,889 Printers' leads, machine for casting, C. P. Bab- A W cOck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.961 I'�B E R Printing machine, H. H. Jacobus . . . . . . . . . . . . . . . . . .  652,111 
\ 

1"rintin/l press, multicolor, G. Kempf . . . . . . . . . . . . . . 651,971 .. . :. , 
���j�I.;'Jl����e:cu�in�·jat�O�o�·o: . Hartmann: . : : : : :  ��:M� Manufactory Estahlished 17"61. 
���re��<;;�ii�';,'l:;' dra�';t��,vlf.:'s�r;,z· &; 'Dutiiuii: : : : ��:� ���gI L�����:iNgOS\'°f;fs. ���£tL�E����ELD Pump, deep well, S. M. & J. Polson . . . . . . . . . . . . . . . 652,041 PENS, INKS, PEN(,IL CASES IN SILVER ANI) IN Pyrites, etc., apparatus for cleaning or washing, GOLD, STA'I'IONl!RS' RUBBER GOODS. RULERS 
pyr���r�&��o��.:r�!g��·j",·W"li,;eier: : : : : : : · : : : : : : : :  �l:� COLORS AND ARTIS'l'S' MATERIALS. ' 

�:fi�va:��Mi�����t T. Sheffield . . . . . . . . . . . . . . . . . .  651,893 78 Reade Street , N ew York, N. Y. 
Railway, electric, W. Kin/lsland . . . . . . . . . . . . . . . . . . . .  652,(JOS Manufactory Established 1761. Railway rail, H. W. Libbey .. . . . . . . . . . . . . . . . . . . . . . . . .  652,234 Railway rail jOint, J. W. Stevens . . . . . . . . . . . . . . . . . . .  651,895 

SAV E YO U 
You will find our GASOLINE 

Hoisting Engines a great 
saving over steam and a per� 
feet economical boon where 
wood, coal 

etc. m a c  

��!
Ib!e":�!�e:�d state 

size of engine wauted. 
Weber Gal:! &: Gasoline Engine Co., 402 S. W. Boulevard, Kansas City J Mo. 

Railway rail, street, D. J. Clark . . . . . . . . . . . . . . . . . . . . .  651,825 Railway switch, D. MacPherson. . . . . . . . . . . . . . . .  • .  652,003 Railway ties, tamping instrument for, F. Shep-pard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,195 Recorder. See Speed recorder. Time record�r. 
Daus' "Tip -Top" Duplicator 

Refrigerating apparatus, W. W. Harris . . . . . . . . . . .  652,210 Refrigeration, automatic system of, C. J. Cole· man. . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,826 Refrigeration, electrolytic system of. C. J. Cole-man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,827 Registering apparatus, W. A. A. Roper .. . . . . . . . . . .  651,888 Resniratory diseases, apparatus for treating, D. Bogbean. . . .  . .  . .  . .  . .  . .  . .  . . . .  . . . .  . . . . . .  . .  . . . . . . . . .  651,962 

The " TIP-Top " reproduces the handwriting 80 exceedmgly faithful that copies duplicated in Black 
Ink on this apparatus are often taken for ordinary writtf'n letters and not duplicates. 

Revolvin!l chair or stool, J. Ellenbecker . . . . . . . . . .  602,021 Rheostat, T. F. Jordau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,116 
Felix F. Daus Dupl icator Co . ( I nc.), I to 5 Hanover St. , N ew York 

Roller. See Land roller. Printing roller. Rolling mill l<ulde, O. F. Leibert . . . . . . . . . . . . . . . . . . . .  651.868 Roofing, F'. W. Terpening . . . . . . . . . . . . . . . . . . . . . . . . . .  652,150 Roofing compound, K. Wessel . . . . . . . . . . . . . . . . . . . . . .  652,065 Rotary engine, D. M. Dearing . . . . . . . . . . . . . . . . . . . . 852,168 Rotary engine, J. Eastbur/lh . . . . . . . . . . . . . . . . . . . . . . . .  651,838 Rotary engine, G. C. Rohde . . . . . . . . . . . . . . . . . . . . . . . . . 652,044 Rotary motor, M. Michon . . . . . . . . . . . . . . . . . . . . . . . � . .  652,03f> Rotary steam engine. J. B. Kelly . . . . . . . . . . . . . . . . . . .  651,861 Sash construction, W. W. Holland . . . . . . . . . . . . . . . . 651,994 

M E R ITOR I O U S  I NVENT IONS  
�g:�'i,"o� o:nfe"rte:t�:s s�id5 �':,��:�t. C�l'J�:l lo�n�:I�� formed and inffuential directors procured. 8toc]fs and bonds sold. We transact all business on commISSion strictly. No advance fees. PETER WHITNEY. 100 Broadway. �ew York. 

EVERt BOY HIS OWN TOY MAKER. Tells how to make all kinds Toys. Steam Engines, Photo Cameras, 
�\�n:f�l:' •. T��C;�����it':lci't�� terns, )Eolian Harps, Boats from a rowboat to a. schooner ; also Kites, 

Sashes, shutters. etc., device for counterbalano· 
Sat���i?M�S:I1�:ie,:.: : : : : : : : : : : : : : : : : : : : : : : : : : : : : . : : :  ��:gg Acety lene l�����sBo���'.Arr������ GJgl. Gas Burners. Slings, Stilts, Fish'n/l Tackle,Rabbit and Bird Traps. and many others. All is made so plain that a boy can Saw filling or setting machine adjuster, A. C; SaJ;ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,934 Sawmill carriages. feed controlling mechanism 
saJ,O:ie��AD.%��e��!�cut: j: B: 'Keiii: : : : : : : : : : : : ��:� Scale. recording car. G. Goetz . . . . . . . . . .. . . . . . . . . . . . . .  651,840 Scissors, buttonhole, L. Chybczynski. . . . . . . .  . . . . .  652,166 
Scooping, hOisting, and conveying apparatus, F. H. Kind!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,185 Scraper, cotton, J. M. Sug" . . . . . . . . . . . . . . . . . . . . . . . . . .  652.199 Screw holder and driver, T. R. Lillie . . . . . . . . . . . . . .  651,949 Sealed metaHic boxes or tins, cutter for opening, WiJliamson & Culpin. . . . . . . . . . . . .  . . . . . . . . . . . . .  652,067 Seat. .,See Loum seat. Seeders, wind break for grain, E. R. Butts . . . . . . . . 651.988 Separating and bolting machine, A. C. Branting-ham . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,987 Separator. See Cotton separator. Steam separa-tor. 
�:���.

t
��:�::��·r�m�gr��Ej� 'Ni'emitiin: : : :  : . .  : : : :  �}:��� 

�::i�: ::��l�:'f���\��' :e�1!a�i�ii!:p: nteiii.: : :  gg�:m SeWIng machine feeding mechanism, �'. W. Os� 
se;{�:'iil�ch'iiie hemrrler" atiacilmeiii: ' :i: ' A: 651,930 

Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,079 

�:::�: �:�g���s-:vg��ffrig�g �h��[fes���tianis·m 652,014 

for. P. Diehl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . .  652.171 
Shaft coupling. right angle, S. W. Robinson . . . . . .  052,142 Shirt bosom. apparel, S. Butz . . . . . . . . . . . . . . . . . . . . . . . 652,164 Sboe fastener, S. Goodmau.. . . . . . . . .  . . . . . . . . . . . . . .  651.347 Shoe fastening, J. B'. Pope . . . . . . . . . . . . . . . . . . . . . . . . . . 651,976 Sign. N. Goldberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,101 Signal rods. antifriction guide for, H. Johnson . .  652.028 Signals. indicating key for selective, Scribner & McBerty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,93fi Smelting furnace. high temperature, W. Borch· ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,076 Smoke consumer and steam generator, Bishop & 

Schwarz Perfection  Lava B u rner. 

:i����t t:�redU�n�pte:t�ie��a�x,r�� �':.�!��ss an�"1e::f;"��ic�nurr. NO Blowipg. Sole Agents for 
�:���atlon. the U. S. and 

Perfect Alignment. Canada. 
. M. KIRCHBERGER & CO. 

:iO Warren Street, New York. 

t!.�e�: �;'.iso',a��e���k?o l'::\'
nl� ::; 

���ts. a8�r �I't:t�ids O�pe�'h��r��t�:T�� no extra pressure, and our Pen-Carbon Let
ter Book produces a perject copy. Can be used anywhere. 
ir!! ������igf:o:k�es����1Utpa��.��e fur 

PEN-CARBON MANIFOLD C O . ,  

Dept. 1. 141)-7'-9 Centre S t . ,  N e w  York. 

Sm!�f:s�scoa'i buriii'ng' furnace: ox: Heber'er : : : : :  gg�:g.]t 0 V E D U  EAT E D  Soap cak .. , L. S. Samue!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 651,954 I.\.. Soles. etc., machine for cutting boot or shoe. I f ' h d hi 
Beauregard & Gooding . . . . . . . . . . . . . . . . . . . . . . . . . . 652,159 n actones. works 0

&
8, an on steams ps 

Span wire pole and system, J. Lanz . . . . . . . . . . . . . . . . 652,188 ���u�K;et,? a"�dd�';,��beg:st�less carefully 
Speed recorder, A. '1'. Hill . . . . . . . . . . . . . . . . . . . . . . . .. . 65J.85H 
Spinnin/l mule. J. I). Whyte . . . . . . . . . . . . . . . . . . . . . . . .  652,2():1 H O T  WATE R T H E R MO METERS 
Sprayer, D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651,938 
Stacker, attached swinging straw, M. F. Stadt-muller .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 652,148 Stamp. M. R. Driscoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,095 
Steam separator, W. J. Baker . . . . . . . . . . . . . . . . . . . . . . .  652,070 

���rT:,d ��!��;:t� ��f:�l\'i�!�:;os�f:� of U.S. Navy and also in the Japanese �avy. 
lllJil8trated BulieUn No. 40 sent jree. 

H EL IOS·U PTON C O . .  PEABODY, MASS. �����i�
a��rai���t?ts���';.�:�

rlhsz!n����.l�: : : :  ��:�� 
��g;�: :�,�����:n;,k·.: ·. : : : : : : ·. : : : ·. : : : : : : : : : : : : : : : :  �k�� Died You Ever Know 
Street cleaner. McCrory & Hinkson . . . . . . . . . . . . . . . . 651,880 Sulfuric anhydrid. makin�, J. Knietsch . . . . . . . . . . . .  652,119 Switch. See Electric switch. Railway switch. Switches, frogs, etc . . spring box for, W. B. Cooke 652.088 'racking tool , hand, T. Cowburn . . . . . . . . . . . . . . . . . . .  652.167 Talking- machines, Intermittent feed for, L. P. Valiquet. .  . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  651.905 Tank heater, H. C. Barden . . . . . . . . . . . . . . . . . . . . . . . . . 652.151 
'ranning hides, A. H. :-3chmidt . . . . . . . . . . . . . . . . . . . . . 651.935 'l'elegraphic signals. reception and translation or retransmiSSion of. A. Muirhead . . . . . . . . . . . . . . . .  652.22B Telephone toll apparatus. J. T. Belanger . . . . . . . . . .  651.817 Thermometer, oven, G. J. Day . . . . . . . . . . . . . . . . . . . . . .  652,017 
Thresher, pea or bean, W. H. Greer . . . . . . . . . . . . . . . .  652, ISO Thresbing machine. J. Fahrney . . . . . . . . . . . . . . . . . . . .  651,840 

(Continued on Pa('" 416) 

that " GLACIER " Is a perfect SUBSTITUTE 
FOR STAINED GLASS ' 'l'he cost is very little, and it is easy to apply to any window. Send us dimen ... 
sions and we wiU be pleased to submit an estimate and 
samples. G. QUAILE, 396 Broadway, New 
York. Sole Agent for United States and Canada. 

easil, make them. 200 handsome 111 us. 'l'his gIoot book by mall. IOc . •  3 for 250. C. DEPUY. Pub., Syracuse, N. Y. 

The 
President 
Suspender 

JI ntW Button 
THE BEST T H I N G  YET ! Is simp1e and durable, and can be put on and taken 011 ut will. 

N othin/l like it In the world. 'llry 8 set, and be convinced.. If your dealer does not keep them send 250. to us for sample doz. 
'l'�� ��J�m!el�Y��!'�e�O" 

Binghamton, N. Y. 

th�h���ta 8�tp&�nd:�B�� 
lutely confcTms to ev
ery bend of the body ... 

::.�en
o
d
n�: [h:{an:;�� 

bines perfect ease, con
venience and style-and 
metal parts will not rust 

$1 600 For Your 
, Eetlmate A novel competition on 

the Presid ential vote 
open to all wearers of 
President Suspenders. 
Get i n formation from 
dealer. Handsome book
let sent free. Presi
dent S uspenders sold 
everywhere, 60 cents, or 
direct from us. 

. C .  A. E DGARTON 
MFG. CO. , 

Box 222 Shirley. Mass. 

The Standard. The only " Dripless " Tea and C01lee �train· er • No drip to soil lin· en. No f a I l i n g  011'. Nickel plated. Mailed on receipt of 25 cents. 
Standard Stl"ainer Co. Dept. K, m M a i d e n  Lane, New York. 

Can You Crack 'Em ' A book of 100 rare catch problems. Real brain ticklers. Mailed for 10e . • tamps. HOME SUPPLY CO., 132 Z N assan Street. NEW YORK. 
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Bathlng • •  ea coast . .  . . . . . . . . . . . . . SS; 1 Furnace. electric. Stassano. . . . . . .  68 
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NaVigat ion building. Paris .. . . . . . .  S69 
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SAN FRANCISCO, CAL.  We will save you from 10 to 50% 011 'J'ypewriLel's of ail makes. Semd tor Catalogue. 

'V-UY doesn'tJonesgetdowll to business methods and buy an AMERICAN 'l'YPE
W !'t I T eR 1'01' $10? Does be think I am l'unnil1l! a puzzle department? 

THE AMERICAN 
$ 1 0  TY PEWR ITER well as the hig'hest-but more simthe testi seven 

sa:l��ogl:;���f1·ee. 
American Typewriter Company. " 33,000 I N  IJ ",..,." S-207 Broadway, New York. 

PREMO� 
"'-CAMERAS 

Uombine compactness with ligidity, and are made of bestmatel'ials in every part. 'rhe Lens and Shutter are specialJy designed. 'rhey can be secured on no other camera. 
Price 5 1 0.00 and upwards 

• 

Threshing machine. J. B. Pedrick . . . . . . . . . . . . . . . . . .  65Z,13� 'l'icket holder. theater and transportation, G. Hauser. . .  .. . .  .. . . . .  . . .. . . . .  . .  .. . . . .  . . . .  . . . .  . .  .. . . .  652,107 Tie t'astener and expander. Kruger & Crane.. . . .  U51.867 Tile framing. J. Wbite. . . . .  . . . . . . . . . . . . . . . . . . . . .  UOl.94:3 Tile. gutter. W. Ludowicl. . . . . . . . . . . . . . . . . . . . . . . . . . . 001.873 'l'itue recorder. workman's. C. A_ 'Vidmer . . . . . . . . .  Q6l.!)ij() Tire deflater, C. A. Culp . . . . . . . . . . . . . . . . . . . . . . . . . . .  t)52,�2 'rire tigilt.ener. S. A. Haseltine . . . . . . . . . . . . . . . . . . . . . .  65l.855 Tire tightening tool, rubber. C. \Vaecbtel'. J r  . . . . .  1i5�.U5U 'l'ire. vehicle. H. H. Gerhardt- . . . . . . . . . . . . . . . . . . . . . .  G5�Jf."') Tire, wheel. P. Weinilolt . . . . . . . . . . . . . . . . . . . . .  _ . . . . . .  0.12.004 'robacco stemming macnine. Schoolfield &. Guer-raut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fj52.008 'robacco stemming maChinery. Schoolt1eld & Guerrant. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  fi.52.009 Toe clip. J. M. \Voodworth . . . . . . . .  _ _  . . . . . . . . . . . . . . .  651,91;i 'l'ongs. B. 1. Davis . . . . . . . . . . . . . . . . .  _ _  . . . . . . . . . . . . . . . . .  6i>2.0hi 'L'ool holder. W. J. CUnllill2'ham . . . . . . . . . . . . . . . . . . . .  652.U15 'rootb. art ificial, Sbields & Jernigan . . . . . . . . . • . . . . .  652.047 Toy. L. Herl!. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  002.073 'l'ransformer. S. E_ Johannesen . . . . . . . . . . . . . . . . . . . . .  652,U27 'l'rap. See Hog trap. 
�;i.�rl���t.Aw?�e�·��b.i.S.S .............. _ ...... . ::: .. :::.-: .. : ...•..

. 
-... -. .  l£�k�h 

'.rrougb. See Watering trough . 'j'ube. See Cycle seat t.ube. Mucilage tube. 'l'ube clamr'l. J. G. Montgomery . . . . . . . . . . . . . . . . . . . . .  G52.132 'rwine holder. J. K IfuILOIl . . . . . . . . . . . . . . . .  _ . . . . . .  _ _  . 652.235 'l'ypewriter. H. Granville . .  _ _  . . . . . . . . . . . . . . . . . . .  _ . . .  652.207 '1'ypewriter erasure shield. S. G. Shermer ... . . . . .  _ _  651.894 'rypewritiug machine. G. H. Webb . . . . . . . . . . . . . . . . .  652,003 Uncoupling apparatus. C. A. 'l'ower . .  _ . . . _ _  . . . . . . . .  1i52.200 Upholstery. E. G. Newman . . . . . . . . . . . . .  _ . . . . . . . . . . . 65l.�B Urinal, C. L. Naumaun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  052.037 Valve, balanced. H. Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,02\1 Valve, check. rr. J. COdd .. _ . _  . . . . . . . . . . . . .  _ . _ . _  . . . . .  rol,U64 Valve llear, �team engine. J. R. Kelly . . . . . . . . . . .  _ . .  651,8Ga Valve mecbanism fur automatic water heaters, 
J. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  652,0'24 Valve. pressure rellulatinll. E. A. Marsh . . . . . . . . . .  651,927 Valve regulatiug mechanism for engines, J. B. Kelly. . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  652,2'28 Valve. reuewable seat. K H_ J�ullken . . . . . . . . . . . . .. 052.005 Valve. steam cylinder drain, H. W. McCombs. 651.878. 651.879 Valves. making double beat, H. Lentz . . . . . . . . . . . .  652.0;')() 

��g?�I���I���g \�g���eG���\"�·t���L: : : : : : : : :  .. : : : : :  ��:�� Vehicles. adjusthble toe or foot rail for, G. W b iCe.. . .  .. . .  .. . .  .. .. .. . . .  . . . . . . .  . . . . . . . . . . . . . . . .  liii2,066 VelOCipede driving mechanism. A. }I'. W. J. Von Wedel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . .  651.941 Vessel. freight. A. \Vallace. Jr .. . . . . . . . . . . . . . . . . . . . .  6.12.01i1 Vise. mUltiple. K Q. Olson . . " . . . . . . . . . . .  _ . . • . . . . .  6,'ll,!)29 Votll1g machine. L. \.y. Luellen . . . . . . . . . . . . . . . . . . . _ 651,874 Wagon and surf boat. combined beach, J. A. Howell.. . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . .  652.184 Washboard, A. W. Bischutf . . . . . . . . . . . . . . . . . . . . . .  651.818 "Vasber. �ee Bottle washer. "Vater clarlfying apparatlls, 'V. M_ Deutsch . . . . . .  ()51$S5 Water elevator 01' iniJ.!ating apparatus, H. Hoom 652,14:1 "Vater beater. H. Ii'. Gabel. . . . . . . . . . .  _ . . . . . . . . . . . . . .  li.12,176 Water, purit'Y11lg. C. L. Deutsch . . . . . . . . . . . . . . . . . . . .  ij51.S.� \-Vater purifying apparatus. T. R. Wingrove_ . . . . .  6.-j�.155 Water tillht bag'. flexible. C. '1'. Bradshaw. . .. . . .  651.819 \Vaterin� trough. J. J. :McCartby. . . . . . . . . . .  651.877 'Veb feeding device. H. H. Jacobus. . . . . . . .  . 652.114 
��r::i���a��!ci�il�.uK�O{V·: Coil,ns: . . . . . .  : : : : · : : : : : :  ��:RM Well drillmg machine. hand, G. D. Loomis . . . . . . . .  652,004 Wheel. See �'iftb wbeel. Metal wbeel. Vebicle spring wbeel. \Vhiffletree tra.ce fastener. C. L. Cam bern . . . . . .  __ G51.824 Window. J. A. Knisely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,120 lVindow casement and Casement frame. J . . "" . Mosely.. . . . . . . . . . . . . . . . .  . . .  . . . .  . . . . . . . . . .  6.>2.216 ,"Vire �tretcber, �'. M. Russell.. . . . . .  _ . . . . . . . . . . . . . . .  0.;')}$)0 
,\,1 ire stretcber and reel carrier, C. Stoolfire .. _ . . . .  6.:')1,097 'Vil'eworking toul. C. Stoolfire . . . . . . . . . . . . . . . . . . . . .  651.8V6 WOOd. producing artitlclul . A. Skrobanek . . . . . . . .  li52.l44 'Vriting apparatus, multiplex, C. TschinkeL . . . . . .  G51.003 

DESIGNS. 
A uger, post bole. J. Mann . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.802 Bad�e. D. C. F·auss . . . . . . . . . . . . . . . . . . . . . . . . .  . 32.�45 Balh tUb. �'. A. Wells . . . . . . . . . . . . . . . . . . . . . . . . .  32,858, 32,h5�l Belt or similar article. E. Ol'ayeh . . . . . . . . . . . . . . . . . .  R2.S63 
CUI pet. unental. H. Sarafian . . . . . . . . . . . . . . .  32,864 to �2.S6fi Curt.ain or shade bracket. S. G. Wilkerson .. . . ....... . . .  a2.851 l£wer or jug. D. F. Haynes .. . . . . . . . . . . . . . . . . . .  _ . . . .. . .  :l2.848 Fork blade. fodder. R. 'l'eeg-al'dil1 . . . . . . . . . . . . . . . . . . . . :·t�.8.�{ Handle bar post, E. H. Weed . . . . . . . . . . . . . . . . . . . . . . . . .  X:l.856 Kmfe. orange. A. B. Casselman .. . . . . . . . . . . . . . . . . . .  _ 32.340 Lamp bracket member, }:I�. M. Roseubluth . . . . . . . . . .  32.850 Lavatory ba!'e. \V. C. Peet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.8;); Musical in�trument. body. H. Ifaber . . . . . . . . . . . . . . . . .  32,849 Plate. S_ G. l.{eYllolds . . . ... . . . . . . . . . . . . . . . . . . . . . . . ,_ . . .  32.841 Sewing machine frame, R. Pierpont . . . . . . . . . .  _ . . . .  :{2,SOO Spade 01' sbove], P. P. l'lcChntock . . . . . . . . . . . . . . . . . :{2,8.j4 Spool stand. C. A_ POinsett . . . . . . . . . . . . . . . . . . . . . . . . . .  32.b62 Table or stand. center, J. Benesh .. . . . . . . . .  _ _  • . .  _ . . . .  ;)2.861 Tire valve cap. G_ H. F. Schrader . . . . . . . . . . . . . . . . . . . .  32.855 

T RADE MARKS. 
Abrasive stones and articles. Norton Emery Wheel Com pany... . . . . . . . . . .  . . . . . . .  . . . . .  _ . . . . .  _ _  . . . . . .  34.807 Boots and shoes. S. C. Lauber . . . . . . . . . . . . . . . . . . . . . . .  34.793 Roots. shoes, and slippers. women's, misses', and chidren's, Faunce &; Spinney . . . . . . . . . . . . . . . . . . . . .  34.705 Braces. trusses, and bandages. Natural Body Brace Compatly .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.791.; Chocolate bonbons. H. D. Fo�� & Company . . . . . . . .  ;{4.799 Clotbing, certain named articles of. Hammond & 
Gin�t�g."�rciio'tiis · :: .. :: . . . ........ : :: . : : .. . . . . . . . . . . . . . . .  itt:J;f Lamp cbimneys. ifriedlaender & OJiven . . . . . . . . . . . .  34,800 )lachine,y_ tools. and supplies, certain named, Miller. Ou Brul &. Peters Mauufacturing Com· pany . . . . . . .  34.804 Reg'iMtering machines. A_ Ii'. BardwelL . . . . . . . . . . . . .  34.805 Salve, healin�, Hess & Son . . . . . . . . . . . . . . . . . . . . . . . . . . .  34.1t17 Scientific and philosopbical apparatus. certain named. '1'. A. lidison . . . . . . . . . . . . . . . . . . . . . . . . . . " 34,806 Sewing machines. stands. and attachments. Na· tional Sewing Machine Company. . . . . . . . . . . . . .  34.803 Shoes. J. G. Simon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,794 Soaps and soap powders. 'Vhite & Bagley Com-pany. . . .  . . . . . . . . . .  . . . . . . .  . .  . . . . . . . . . . . . .  34.798 'l'orpedoes. L. J. Morse . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  34,808 \\"ood finish, Cleveland Varnish Company . . . . . . .  " 34,802 

LA BELS. 
.. Aqua LithiR." for a be'\"erage. Artesian Manu· 
.. c!�����in60ft.��, �Oi��it!:o��� PD�Jtoi(Spice' M'iiis 7.6.57 

COlnpany . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,651 . . Dr. Pepper'� Phos·}i'errates." for a bevera�e. Art.esian Manufacturing and Bottling Com· pany... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,656 
.• Edison Records." for phOnogTllph records, National Phonograph Company. . . . . . . . . . . . . . . . . . . . .  7,648 .. Genuine �diHOIl l{ecord." for phonograph rec-ords. Nationa.l Phonograph Company . . . . . . . . . . . .  7.649 . . Hahn's SUre Cure for Hog and Poultry Cholera." for a medicine, :\1. Hann. . . . . . .  . .  . . . . . . . . . . . . . . . .  7.659 . Jersev Baking' Powder." for baking powder. Day· ton 'Spice Mills Corupany . . . . . . . . . . . . . . . . . . . . . . . .. . .  7,ti53 .. Jersey Roasted Coffee." for roasted coffee. Day-ton Spice Mills Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7.650 .. Kopp's Dead Shot," for an insect.icide. J_ D. Kopp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.658 
.• La };'uma Que Agrada," for cigars. American � Label Com pHny. _ _  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.6M 
•• Lehigh Univet'!'ity Special Blend 'Vhisky." for whfsky. L. i\'IcCnrmick . . . . . . . . . . . . . . . . . . . . . . . . .  _ . .  7,655 . , Old Virginia Baking Powder." for baking pow· del'. Dayton Spice Mills Company . . . . . . . . . . . . . . . .  7,652 ··'Old Wyandotte's Remedy," for a medicine. C. C. Sykes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7.061 
H Vitone," for a medicine. E. S. Hurnham . . . . . . . . .  7,660 

PRIN rs. 
H Congress Playing' Cards," for playing cards. United States Playing Card Company . . . . . . . . . . . .  238 " Duplex Bonne Femme." for window drapery. Cohen Brothers & Company . . . . . . . . . . . . . . . . . . . . . . . .  239 

A pI'i ntecl copy of the specification and drawing of any patent in the foregOing- list. or ally patent in print issued since 186:). will be furnished from this office for 10 cents. In orderinlZ please state the name and number of the patent deSired. and remit to :\'1 unn &, Co .. 361 Broadway. New York. SpeCial rates will be given where a large number of copIes are desired at, one time. 
Canadian patents may now be obtained by the inventors for ally of the inventions named in the fore 

f?�nt���c����i�i� ��:l ;�fl sb�P��i:�: :�;�.f '�:f��i instructions address Munn &. Co., 361 Broadway� New York. Other fotellPl patents may also he obtained. 

SAVAGE Hammerless Magazine Rifle 
S M O K E L E S S  

Point Blank Range for Hunting. 

The Only Hammerless Repeating Rifle. 

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

Anyolle selldill},!' a sl;:etch Illld description may quickly ascertain our opinion free whether an invention is prObably patenta.ble. Communicn· tions strict ly conftden tial. Handbook on Patents sent free. Oldest agency for securing patents_ Patents taken through Munn & Co. receive 
speci.aL not·ice, witlh)ut charge. in the Sti¢ntifit Jlm¢ritan. A handsomely illustrated weeld). Lurg-est circulation of any scientlHc journal. 'l'enlls. $8 a year ; four months. $1. Sold by all newsdealers. 
MUNN & CO , 3 6 1 Broadw�1, N ew York 

Branch Office. (j25 F St .. Washington. D. C. 

llIEDIU1U-SIZED A U'l'OillA 'l' I C  or similar machinery built to order. OUI' faCilities and experience in this line are exceptiona.lIy advantageous. 
:r ���\�ee;orrb�F�,�dKl}g&e�wriHAEi?Rs 3b��<f�1¥: Incorpurated, Baltimore, Md. 

The most reliable and safest rifle ever 

manufactured. Shoots six different cart

ridges adapted for large and small game. 
1m'" W" ite fm' Dese" ipUve Gatalo(l'" A. 

SAVAC E A R M S  CO. 

UTICA,  N EW YO R K ,  U.  S. A. 

P R O POSALS.  

I C E lUA C H INES, U .. rliss Engincs Brewcrs' nu .d UoUlel's' 1lIachinet·y. 'l�H:E VIL'llER M P·G. co., b'99 (]]inlon Street. Milwaukee. Wis. 

i��� TYPE W H EELS.  M O D E L S  LrXPERI MENTAL WORK_SMAUMACHI"� NOVElTIE� 1'& ETC. NEW -:0 STENCIL WORtI;S 100 NASSAU 8: N,T. 

I N V E N T I O N S  P E R F E CT E D. 
Accurate M o d e l  and T o o l  Work. Write f o r  Circular. 

PAR S E L L  & W E E D ,  1 2 9 · 1 3 1  West 3 1 st SI . .  New York. $75 Month and Expenses; DO experience needed; position permanent; self-seller, 
PEASE MFG. Co. ,  Stat'n l�,Cincinnatl, O. 

u&1i._a_iJ.�lll:f1 
lllal,e lUodcls of AllY llIachinc to Ordcl'. 

ExpErienced Draught-man wanted t)n Ml l l  Mnchinel'Y and �Iachine Tools. Permanent employment assured to rapid anel accurate draughtsman. Bethlehem Steel Co., South Bethlehem, Penn. 

Bre You Going to Bunn a Borne �, • 
Tbo�e intending to build will find the very best practical sug

gestions and examples of Modern Architecture in the handsomest 
Architectural 'Magazine 'ever published, 

" The Scientific American 
Building Edition." 

Each number is illu�trated with a Ur'Lored plate and numerous 
handsome engravings made d,'irect j1'O'nt photo(lraphs oj bwildi,nqs, 
togetbel' witl.l interior views, floor plans, description, cost. location, 
owners' and architects' names and addresses. 'rhe illustrations 
inclt;,cie seashore, Southern. Colonial and City residellceF, churcbes, 
schools, public buildings, stables. carriage houses, etc. . 

All who contemplate building, 01' improving homes or struc· 
tures of any kind, have in this handsome wJrk an almost endless 

series of the latest and best eXaml)les frOID which to make selections. thus savin:z time and money. 
P U B LISHED M O NTHLY. S U BSCR I PTIONS, $ 2 . 50 A YEAR.  SINGLE COPI ES, 25 C E N TS. 

�'or sale at all news stands, 01' address M U N N  & CO. ,  Publ ishers, 36 1 Broadway, New York. 

AGENCIEI"\ W AN'1'ED FOll ENGLAND. A tirm of Importers and Exporters (also Government Contractors) are OPen to handle American Manufactures of every description as Sole Europen.n Selling Agents. Manufacturers desirous of being rl?presented in the United Kingdom, or openine up a branch, will kindly mail lists, samples, etc .• giving- fu}) pa.rticulars (to save needless cOJ'l'espondence) of prices, etc., aud say what 
W6):-.�re lr���:edLr�'11�e�� ��i�Ylg���n:i��. SrOt�l��'::.�� Owners and General .\ierctants, �c Gray's Inn ROB(l. London, \-V. C .. England. N. B.-Correspondents will much oblige by seeing that all letters, lists, etc., mailed, have sufficient postage prepaid. 

O N E  C E N T ��1�t::8e�) tg �o:t�j b�fl�� you a IIGe.n" Safety Razor outfit fot' youI' trial. Keep the outfit 10 days. and if you are not satisfied return it_ Please forward references from re3ponsible parties. 
The G e m  Cutl ery Co .. 35 Reade St. ,  N. Y .  

8QC I NCOM E  ma.dt: GIVING PUBLIC KNTElt'l'AINiUKN'J'S 
in Churches. Halls.andThe
atres ""'ith lU.Q'l'I(}N PJt'TUHI':S 
the new Grapho-Aml)lilllione, 
MUSICAL and Tnlking Combi
nation and Pnnoramie Stt're· 
OpUCOIl Views. $60 to $300 
PElt WJ.;Jo:K. Pleasant employment and any mall can operate them. COMI'),ETli: OUT

FI1'S, including large illus1rated 
A(hertlslng Bil ls (18x24.). admission tickets_ instruction book, business guidf'. etc., '39 .50 and up. Most interesting and sen

sational subjects, ;just out. Will be sent C.O.n. subject to examination. Write for catalogue and MI)ies or Jetters from exhibitOt·s who are ilI.\KINO BIG MON.�Y with Ol!routfits • 
ENTEItTAINi1:1ENT SUPPLY CO. Delli. AA..56-58 5th A,·e. CUICAHO 

�I'�r�!!�ru�.�'��mol 
& Sllpp,le�. Write for catalog, 445 illustrations, Fln:E; it gives ine formation for musicians and new bands. LYON & H E A LY ,  

Il!l A-domo St.. ()JnOA-Go . 

MODELS & E X P E R I M E N TA L W OR K .  Inveutions develuped. Special Machinery. 
E. V. BAILLA R D .  Fox Bldg . ,  Fran k l i n  Square, New York.  

D . L . H O LDEN 
. S 1 3 3 6  BtACH St. PHILADELPHIA PA. 

REGEALEI} ICE MACH INES 
5[[ FIRST PA E. ClENTIfIC AMERICAN

"
SEPT. 2 .  1 39 �  • 

Astronomical 
A � D  

Engineering 
I nstruments 

M.ANUJj�ACTUH.ED BY 
W. &. D. 1110GEY. Bayonne City, N. J. Of" Send tOl' Gatal<Jgue. 

------------------------

P H OTOC RAP H Y  AT W I D E  R A N C E-----

You can take in the full length and breadth of Nature's beauty. marine or landscape, city or country, at almost any desired elevation, and by the simple turnin� of a buttou, if you use the 
� � A L - V I S T A >j >j  C A M E R A .  

LONG A N D  SHORT 

PIC'l'URES. 

CAlllERA HAS UNIVER

SAL FOCU�. 

LEVEL ATTACHED. 

CAMERA FRONT DKTACIIKD. 

DETA CHA BLE HANDLE. 

FIT'l'E)) WITH UNIVER

�AL TRIPOD SOCn.ET. 

JUOROCCO LEA THEIl, 

COVERED CASE. 

fi1� �\���ef�l�r���te?n at¥t� ������r�bll:r��s���fl��mj�� �!4�r:tp��t:rt:kgn s;�fl�· tl� P.ex��_�liS���,mo;n� t:;;! bevel edge card. send 24 cents in stamps to cover postage, to the 
M U LTISCOPE AND F I L M  COMPAN Y ,  B U R L I N CTON , W IS . , U. S. A. 
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�j��AFt5 -M A D E  AT K EY W£.ST)-1 These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest . blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
w� 

IT'S CHEAPER 
THAN A HORSE. 

'l'b ere is no feed ... ing, no stabliu(!, no groom. no driver, no veterinary surgeon, no otbPT ex· pense needed for a 
W I NTON 

M OTOR 

CARRIAGE 

Price $1,200. No Agents. ���ri:l� °f�aa�i� 
ulate tbe speed at wi1l. No dirt, no danger, no .• bOlfing," no sickness. It costs only when in use. '1'ry one. Hydro-carbon system. 
THE W I NTON MOTOR CARRIAGE CO., Cleveland. Ohio.  

Eastern Department, 120 Broadway, New York City. 

Jlutomobil¢ Pat¢nts 
Exploitation £ompany. 

UNDERTAKES:-The manufacture ot Automobiles and Motor-Cycles. rrhe examination of Automobile patents. '1'0 enli�t capital for the development of InventiOD.:!. -. � -
FURNISHES :-Specialists to make thorou�h exami· 

��f�C:::�b?,tla�pn:�rt���:;�o fgv!���l'�r;o��s��� properly their propositions to concerll::S W8ling to consider and to undertake toe sam.e. 
PURCHASES:-AII mel'itorlOus patents, licenses and in. venti OilS relatinj? to motor-cycles, motors, gears, automobiles and their parts. 
Automobile Patents Exploitation Company, 

F. B. Hy.le, Secretary. 
2 7  Wil liam Street, New York, N ,  Y. 

B ristol 's Patent Steel Be lt  Lac ing.  

�!!=!�!I��
;fn�hd�e ��rl

es
:l'f��r�

��� Fastening for nil kinds �tes bs�:�� 'j,:... Sam-

The Bristol CO, 
"OISH'D ..... , Waterbury Conn. 

J , ieutifi, �meri,au. 

ANY STABLE-

private or publlc-<:an be equipped 

at short notice with the latest

deSign, modern Electric A utomo

bile, if you write or call on us. 

The Woods is handsome in ap

pearance, durable in construc

tion, ready, reliable and safe. 

Illustratea book/et free. 

WOODS 

MOTOR VEHICLE 

COMPANY 
N. Y., 44th St. « Va nderbilt Av. 

Chicago, 545-549 Wabash Av. 

Dainty Watches 
in colored enamels 
to match dress 
effects. 

Send for our "Blue Book" -free. 
THE NEW ENGLAND WATCH Co. 

37 Maiden Lane 149 State Street 
New York Chicago 

.T UNE 30, 1900. 

EASILY PUT ON. HAS PROVEO PERFECT 
AND RELIABLE. FULLY G UARANTEED. 

Coastillg becomes 80 safe and easy yon do it 
e1'8ry chance you �et. Your feet on the pedals 
IfIves perfect control of the wheel. Ladles' skirts 
keep down when co�stlng. Yon can adjust it to 
any make of cycle. 

Our Acetylene Bicycle Lamp i8 superior in 
construction to any made. 

Illustrated, 'pamphlet giving d.etailed im/ormation 
rega'rding Brake and Lamp, Stitt 011 appli-eution. 

ECLIPSE B ICY CLE CO. 
Box X,  ELflIRA, N. Y. 

SE NT ON T R I A L. 
PI'elUlid to any address. 

4' . " � Coggeshall Patent Steam Tube Cleaner. 
T H E  C L EAN E R  T H AT C L E A N S  CLEAN 
N 0 ���\��ure, �l':a�s ����q��'iIk{�. end. :-o�r:lt'i:'is�: 
The Coggeshall Mig. Co., 1 2 3  Liberty St., New York. 

CHARTER Gaso l ine . Engine 
U' SED ��\����� FOR ANY P U R POSE 

Stationnries. POl·tables, 
Engines and PUllll'S. 
ar State your Power Needs. 
CHARTER GAS ENGINE CO., Box 1 48 ,  STERLING, ILL. 

.**�********************************�*�****. 

I TEN=YEAR TEST. i 
�I' T he following letter from one of the largest cement m anufacturers III the 'I� 
�I' world proves positively the. marked superiority of THE GRIFFIN MILL 'I� 
� a 

� for pulverizing either rock or cement clinker. -
• • 
� . 
�I' A M E R I C A N  C E M E N T C O M PA N Y� 'I� 

I:: OWNERS OF -

�I' The Egypt Portland Cement Works. The Colwmbian Portland. Cement Works. The Giant Portland. Cement Works. 'I� The Pennsylvania POl·tlana Cement Works. The Jordan, N. Y., Portlan,l Cemont Works. -

�I' Messrs. DRADLEY PULV ERlZEI� Co. EGYPT. PENN., August 25, 1899. 'I� 
�I' Gentlemen : Ueplying to your inquiry as to what we think of THE GRIFFIN MILL, we will say that the first Griffin 'I� 

� Mill used in grinding Portland cement was erected in our EgYJlt works ten years ago, where it is still in operation. Since :> �. then, us from time to time we have built new works, we have equipped them all with Griffin Mms. We have now in opera- 'I� 
�I' tion at our 8everal works, thirty·seven mills. "� 

� We know all a.bout the grinding machinery used in the' various cement works in this country, but think the Griffin :> �I' Mill superior to uny other for grinding Portland cement and tbe raw ma.terial from which it is made. What we think of the 'I� 
�I' Griflin Mill is shown by the fact that within the last week we �'a.ve given you an additional order for more mills. 'I� 

� Yours very truly, AMEUICAN CEMENT CO.. -

�I' . 
JOHN W. ECKERT, President. 'I� 

� . 
�I' l,�; ���r����t:�o�sc�"ssloO!e\r�b�!I�:l�ei�l�t.�����I��d��d� a�:i��tC; 'I� 
�I' for names of manufacturers who are daily using them with perfect satisfaction. " �  
�I' THE BRADLEY PULVERIZER CO., Boston, Mass. 'I� 
� . 
·++++������������4�������������������������· 

S C al B S AU varieties at lowest priCes. Rest Rat lroad 
If:gk1�n':,s�1�fO�rt?�le��oi'i:!'cl�a'tAes �����. RESTFUL SLEEP . 
Sewing Machines, Bicycle5l, Tools. efc. SaVl' In Cnlllp, on the Yacht anti at I-Iomc. 

, - WO LV E R I N E "  

Gas and G,aso l ine  Engines Money. Lists F'ree. CH I C A G O  ,; C A  "" Co .. Chicago. 111. 

Is Apparent. 
iii •• Mod.ls 

$75 
H O M  E OFFICE, 

HA"TF'O�O, CT. 

"Perfection" Air Mattresses, 

Clean and Odorless, will not absorb moisture. 

Can be packed in small splice when not in use. 

lIT Send tor nlus/,rated Catalogue. 

MECHANICAL FABRIC CO., PROVIDENCE, R. I. 

ACETYLE N E  B U R N E RS.  
We bave the largest and 'best equipped factor. i n  the world foJ' making geuuine steatite Acetylene Gas burners. ('orrect scientific prinCiple. Quality and workman-

�\!l\fEa'tfJ��;AJ,C CO., Chattanooga, Tenn., U. S. A. 

STATIONARY and MARINE.  
"\Volverlue" is the only reversible MarineGus Engine on the market. It is the lightest enjZine for its power. Requires no licensed engineer. Absolutelvsafe. Mfd. by 

WOLVE R I N E  MOTOR WORKS, 
12 lIurOJl Street, 

Grand RaJ.ids, lllich. 

E-LECTRICAL 'BARG�AIN MACH I NERY lIA 1.,,-, ARC L A MPS. ALL K I N D S  AND 5 1  Z E 5  
OF DYNAMOS,ENGINES ,MOTORS ETC. 
CORRESPOND W I T H US TO B U Y  OR SELL 
THOMPSON SON & CP. /05 LIBERTY 51 N. Y. 

"Costs Nothing When Not Working." 
You can insure good and quick work in your 
shop if you are supplied with one of our 

l iG E "  SMALL MOTORS. 

If you Own 
One of the Reliable 

'}\ccurate-to-the-Second" 

o UEBER-HAMPDEN 
WAT C H E S  

LOOK FOR THE NAME "DUEBERti IN CASE 
uJohn Ililneoek" 21 Jewels. For Gentlemen. 
::�t:e,�I�o!�I����YZa;i�/ewels. For Railway Men. 

Our "Oulde to Wuleh Huyers" Sent Free. 
Tho Duebe, .. H.mpden W.tch Works. • C.nton. O. 

THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A valuable and interesting paper in which the subject is exhaustively treated from the foliowlnll standpoints : 1. Tbe use of the cycle br persons in healtb. 2. The use of 
�:ii����W g�����I����e�·o. Cfm:��ed��c�C\�N.;ri�l� 

Run fro� lighting circuit. 
stops when they . stop. 

1 1 0  volts. Expense '1'0 be had at this Office and from all newsdealers. 

Office, Schene
'
ctady, N. Y: I C E N E RA L  E L ECT R I C  C O. Main 

J ESSOP'S ST E E LTHBrE�\RY 
FOR TOOLS. S AW S  E: Te. W!!! .J E S SOP & SONS t.:2 91 JOHN ST NEW YORK 

• 




