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RAILROADS IN SWEDEN TO USE ELECTRIC SYSTEM. 

The Swedish government is thinking seriously of 
using electric tract�on on the State railroads, the cur
rent to be obtained from the numerous waterfalls 
which are found in that country. To this end Parlia
ment has been asked to vote a large grant for the trans
formation of the system. Preliminary trials are to be 
carried out on a section of the Varta railroad, also on 
a portion of the line running from Stockholm to Jarfra. 
Th8 current for this purpose will be furnished by the 
Stockholm central station and from a temporary plant 
which is to be installed at Tomteboda. Four large 
electrical firms have already submitted plans for the 
trial of their systems, the Siemens-Schucker-t, Allge
meine, Oerlikon, and English Westinghouse companies. 
While the movement is taking place in Sweden, the 
same question has come up in Switzerland, another 
country possessing large water power. A conference 
recently held at Berne, in which were represented 
the government and private railroad lines and also the 
leading engineers and electrical constructors, appointed 
a commission which is to make the preliminary investi
gations and draw up a series of propositions within one 
year. In Italy, where a number of electric railroads 
are working successfully, it is now proposed to use 
electric trains on the Milan-Venice railroad, using the 
third-rail system which is at present employed on the 
Milan-Var.ese line. 

.. I .... 

RECENT EXCAVATIONS AT CARTHAGE. 

M. Gauckler, whose work in the excavations at Car
thage is well known, has lately made an interesting 
discovery, having found one of the most important con
structions of the Roman epoch. This is the theatre 
where Apuleius held his conferences, which is often 
mentioned by Tertullian and St_ Augustine. It seems 
that the edifice was built at the beginning of the second 
century A. D., and was afterward destroyed by the 
Vandals. No exact indications have been given as to 

the site of the edifice, which was often confounded 
with the Odeon, recently uncovered near by, and it 
was supposed to have been entirely destroyed. The 
present excavations now elucidate this problem. The 
first trench which was opened in the supposed axis of 
the theatre proves that the structure is preserved in a 
fairly complete state, buried under 25 feet of earth, and 
that its dimensions are colossal. At the present time 
the excavators are approaching the stage and are be
ginning to discover the architectural decoration of the 
latter, with its capitals and cornices. Before long it is 
hoped to find statues and various ornaments analogous 
to those which were discovered in 1900 on the site of 
the Odeon. At present a very fine oval cameo upon 
agate has been brought to light. It represents the 
head of Pallas-Athene, bearing a helmet. The head is 
in white upon a background of pale yellow. 

. .  � .  

WAVE·OPERATED CLOCKS AT PARIS. 

M. Bigourdan has been making experiments in Paris 
on a system of wave-operated clocks, and proves that 
such a system can be practically operated and would be 
of considerable value in a large city .. Paris has already 
a system in which fifteen electric clocks in different 
parts of the city are connected with the Observatory. 
But the system is costly on account of laying the wires, 
and its use is limited. The wave method is cheaper 
and more practical. A main clock which operates an 
electric contact each second, works a relay which sends 
current into the primary of an induction coil provided 
with an oscillator. The secondary thus gives an oscil
latory discharge for a very short time, which is regular 
for each second. By using a mast, the signals can be 
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sent to the receivin:; clocks. Two kinds of receivers are 
used. The simplest is a radio-telephone of the Popoff
Ducretet pattern, in which a beat is heard each second. 
The second is the receiver of an ordinary wireless tele
graph receiver. Better signals are formed by using a 
chronograph band and pen to replace the ordinary 
Morse band. With this apparatus, which unrolls one 
centimeter of band per second, the time can be read 
within 0.02 seconds. The experiments were made at 
1.2 miles distance, and this could easily be increased. 
To number the seconds the emissions would occur at 
the zero second of each minute, and an interruption 
could be made at intervals of 10 seconds. Such a sys
tem would be a great convenience for scientific and 
industrial establishments, watchmakers, and other 
places where correct time is needed. 

• '8 .• 

THE GREAT SIZE OF THE ST. LOUIS ·EXPOSITION. 

The American people are credited with a love for 
big things; and if the mere element of bigness were 
its strongest attraction, the great Exposition at St. 
Louis ought to be the most popular and sllccessful of 
the many exhibitions of the kind to which the country 
has been treated during the past decade. Yet anyone 
who is present on the grounds. and takes careful note 
of the vast throngs which are to be found trying to 
make the round of the two square miles that are 'dt'
voted to the Exposition, will be forced to the convic
tion that if the mere size of the Fair is an attraction; 
It is an attraction that is more of a sentimental than 
of a practical character; for it must be confessed that 
for the average visitor, with only limited time at his 
disposal, the Exposition of 1904 is altogether too big. 

Judged from the merely spectacular side, the vast 
proportions on which this enterprirle has been planned 
and carried out have served their purpose well; for a 
view of this wonderful congreg:ltion of buildings, 
taken, let us say, from the steps of the great Festival 
Hall, is certainly as magnificent, be'Lutiful, and artis
tically impressive as anything that could well be im
agined. But when, after giving himself up to the emo
tions that are aroused by this splendid p'Lnorama, the 
1i1(e of which will probably never be seen again. the 
visitor sets himself resolutely to the work of inspect
ing the buildings and their exhibits, the conviction is 
soon borne in upon him that to gain anything more 
than a cursory glimpse would be a work calling for 
several weeks, if not months, of study. The problem 
is particularly serious, if he is desirous of following 
up only certain lines of exhibits, which may be, and 
probably are, scattered throughout several different 
buildings on the grounds. The exhibition palaces 
themselves are so immense, the distances between them 
so great, that it is impossible to follow out a line of 
investigation of this kind consecutively, day after day, 
without becoming practically exhausted. 

Now we say this, not in any spirit of unkindly criti
cism, but merely to draw attention to the fact that in 
the endeavor to make an International Fair of this 
kind represent, by its vast proportions, the extent of 
the resources, the range of the industries, of the coun
try which it represents, the limits of practical useful
ness have been far exceeded. It must already have 
forced its�lf upon the sponsors of this exposition that 
future exhibitions of t.he ldnd must be restricted in 
t':leir dimensions. 

The difficulties of adequately seeing the Fair and 
inspecting in detail the various exhibits, might have 
teen hrgely reduced if the Intramural Railway Sys
tem had covered at least four times as mnch ground 
as it already does. At present, as actually built, in 
making the outside circuit of the grounds it covers a 
total distance of about eight miles; and when we reo 
member that the Exposition grounds, which are in the 
form of a parallelogram, measure one mile in width 
by one and three-quarters miles in length, it can be 
understood that the distances across the main group 
of buildings, encircled by this road, are necessarily 
very great. Had intersecting lines of track been run 
in gridiron fashion through the main plazas and 
causeways, the problem of transportation would have 
been greatly simplified. Nor would the presence of 
these tracks have marred the landscape and architec-
tural effects. So vast are the various plazas and 
courts, that the presence of the trains would scarcely 
have been noticed. 

To give some idea of the great scale upon which 
the place is laid out, let us consider one single build
ing, the Palace of Agriculture. The plan of this 
structure is a parallelogram, which extends in width 
for five hundred feet and in length for sixteen hun
dred feet. It contains eight or nine corridors, each 
sixteen hundred feet in length, crowded each of them 
on both sides with exhibits, and it is intersected 
throughout its full length with numerous transverse 
corridors. This means that anyone wishing to cover 
the whole field of exhibits within this single building, 
would have to walk at least three or four miles. The 
other industrial palaces, though not so large as this, 
are every one of them of great proportions. Thus the 
United States Government Building is 250 feet wide 
by 800 feet long; the Palace of Mines and Metallurgy 
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is over twice that width and oj' about the same length. 
'I'hen we have the Palace of Manufactures, 1,200 feet 
in length by 525 feet in width; the Palace of Varied 
Industries of the same dimensions; and the Palace of 
Transportation of the ",arne width, but 1,300 feet in 
length. And so it runs, each of these buildings con· 
taining a covered acreage that would represent a large 
proportion of the total area that was under roof at 
the Centenniai Exposition at Philadelphia. 

To those people for whom the theories of Bellamy 
have an attraction, the problem of attempting t.o house 
5,000 people in a single hotel within the grounds will 
present a decidedly inieresting study. Of course, noth
ing of the kind, or even approaching it, has ever before 
been attempted; and considering the ambitious scale 
on which the hotel is being run, probably the guests 
are securing about all they can reasonably ask for . 
nut here again the distances to be traversed become a 
serious problem, as may be judged from the fact that 
the writer, on starting out for the day, found that a 
rainstorm was threatening, and in returning to his 
room for an umbrella had to cover nearly half a mile 
of walking before he was back at the main entrance. 

However, it must, in all fairness to the management 
of the fair, be admitted that having once planned it 
upon such a stupendous scale, they have carried out 
tl,eir work with commendable success. And to those 
who come to the Exposition with time to study its 
marvelous assemblage of exhibits, leisurely and with 
patience, it will yield a fund of information and a mar
velous range of sights and sounds and impressions 
that must prove for many a year to come a subject 
for pleasant and profitable recollection. The numbor 
of Americans that have the means and leisure for 
foreign travel is at best but a small percentage of our 
population; and every one of this great majority 
should, if he be able, avail himself of this opportunity 
to study this "pocket edition" of the great world in 
VI hich we live. 

. .  ,. 

NEED OF COTTON·PICKING MACHINES, 

The high price of cotton in the past year, with little 
promise of a return to former low prices, has stimu
lated unusual inquiry into the causes, and made the 
question of cotton planting, picking, and manufactur
ing of paramount importance. The part that machin
ery has played in the development of our cotton indus
tries in this country has greatly affected conditions 
that existed half a century ago; but to some ex
tent it has stilI left untouched the most expensive de
partment of the cotton industry. While machinery has 
been successfully invented for harvesting and planting 
nearly D 11 of our other agricultural crops of impor· 
t:Ulce, SUl'll as corn, wheat, rye, and many of our fruits 
and vegetables, the gathering or picking of'cotton is 
still done by hand in the most expensive way. 

The harvesting of the cotton crop represents the 
largest item in the cost of production, and consequently 
the demand for adequate machinery for doing the pick
illg increases each year in proportion to the advance 
in prices and the steady increase in consumption. 
The jabor item for harvesting cotton is so large that 
it would seem reasonable to justify the economic 
need of slaves as in the old days before the war. The 
early cotton planters claimed that cotton could not 
be made a profitable industry without slaves, and to 
some extent their view was a correct one. Unless 
machinery could be invented to take the place of the 
cheap slave labor in the cotton fields, cotton growing 
either could not" prove profitable or the consumers 
would have to pay higher prices for the commodity. 

The latter condition has resulted, and it is doubtful 
if prices for cotton will ever go down to their former 
low level until some successful cotton-picking ma
chinery has been invented. In picking and harvest
ing upland cotton about twenty per cent of the entire 
cost of production is used up in this one item, while 
it takes even more for harvesting sea-island cotton. In 
the harvesting season of cotton in the South, the diffi
culty of getting sufficient pickers is the one great 
reason why the acreage is not extended. It is com
paratively easy for a cotton grower to raise a good 
acreage of cotton, but when he comes to consider the 
question of harvesting it, he stops to consider whether 
it is wise to increase his responsibilities. Thus a 
farmer with modern machinery for plowing, harrowing, 
planting, and cultivating can raise thirty acres of 
cotton without depending upon hired help; but in 
the harvesting season he would have to employ four 
men at least to pick the crop during the harvesting 
months of fall and early winter. It is often necessary 
that the crop be picked within a month to secure the 
best results, and in that event the picking force would 
have to be more than doubled. 

Cotton picking to-day is much what it was a cen

tury ago. There has been no gain or improvement in 

the method. The slave darky of ante-bellum days could 

pick as many pounds of cotton as the free darky of to
day. A fair average day's work for a picker is about 

100 pounds of seed cotton. Allowing 130 days for the 

harvesting season, each picker working steadily would 

thus gather 13,000 pounds of seed cotton as his share 
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of work. In 1903 the total Southern colton crop 
amounted to 10,205,073 bales, whieh was only a sl ight 
increase over the average [or the past five years. To 
gather such a erop within the harvesting season of 130 
days, it would therefore require 1,088,000 laborers if 
each one picked his  quota of 100 pounds of seed cotton 
per day. The cost of paying this army of p ickers at 
current market wages in the South would amount to 
more than 10 per cent of the total valu e  of the whole 
crop. According to statistics last year the amount paid 
for picking the crop approximated $70,7 50,000. 

vVhat other crop in th e country reqnires such enor
mous expenditures for gathering? Not even the tea 
crop of China and I ndia, where picking is done en
tirely by hand, equals this stupendous item. The to
bacco and sugar-cane crop l i kewise must be  gathered 
by hand, and no adequate machinery for harvesting 
them has yet been invented ; but in their case nothing 
like 10 per cent of  the total valuation of the crop 
is expended in the harvesting. 

Cotton production is thus l i mited chiefly by this ab
sence of mechanical appl iances for harvesting. Prior 
to the invention of the cotton gin, the cultllre of cotton 
was restricted in the same manner as it is to-day ; 
but immediately after this invention the expansion of 
the industry was noteworthy. Almost within a decade 
the industry rose from almost nothing to the l eading 
one of the South. It  is not too much to expect that 
the discovery of a successful cotton-picking machill(J 
would almost immediately extend cotton culture so 
greatly that the world's snpply would be doubled, and 
the price reduced nearly one-half, while the growers 
would enjoy a degree of prosperity not experienced by 
them for years. 

There have been numerous attempts to invent cotton
pickmg machines ; but all of them have revealed such 
defects in pradical operation that they have not been 
generally adopted by the growers. Yet it is not clear 
to inventors that these difficulties are of an insnr· 
IiJOuntabl e natllre. 

Prior to the invention of machinery for extracting 
cotton-seed oil from the waste cotton-seed, the profits 
to the growers were far l ess than at any time in the 
history o f  the industry. The cotton-seed compressor 
and extractor almost immed iately gave to the waste 
product of  the cotton farm a new value, which has 
steadily increased ever since. The cotton-seed oil has 
been found of use as a substitute for olive oil ,  l inseed 
oi l ,  lard and even for some illuminating oils. To-day 
there are over seventy-five crude oil  mills  engaged in 
handl ing cotton-seed oil ; nearly eighteen refineries ; 
fifteen cotton ginneries ; five mammoth cotton-seed oil  
compressors ; ten soap factories ; five cottolene and lard 
factories, and s everal fertil izer mixing plants, all de
pendent upon the cotton-seed for their raw material . 
'l'he various articles manufactured from the oil  or 
the seed-oi l  cakes used for fertilizers aggregate a valu e  
o f  over twenty millions of  dollars a year. 

The utilization of a by-product that creates indus

tries valued at millions of dollars is  one of the highest 

achievements of  modern invention of machinery. Agri

cultural machinery invented for simplifying th e work 

of planting, cultivating, and harvesting of crops has 

added more to the wealth of the country than all other 

classes of machinery. '1'he planters, cultivators, and 

harvesters have doubled and tripled the yield of wheat 

a dozen times over. The American crop of cereals 

could not be garnered by hand to-day without enlisting 

the continuous s ervice of  ten mill ion laborers during a 

good part of the summer and autumn seasons. Fully 

a seventh of the population of the country would thus 

be required to gather the grain crop, and the other 

six-sevenths would probably be needed in doing the 

other agricultural labors of the country, leaving no 

one to attend to the manufacturing and commerCial 

pursuits. 
Hundreds of millions of dollars are invested in the 

manufacture of harvesting, planting, and cultivating 
mach inery and implements, and they enable the Amer
ican farmer to secnre more from an acre of land at 
less cost than he could possibly do w ithout machinery. 
While intensive farming in the United States has 
never reached the same development as in parts of 
Europe, the use of improved agricultural and labor
saving machinery for harvest ing and cultivating crops 
has been carried to a much higher point of efficiency 
than elsewhere on the gl obe. I t  is doubtful if  the 
American farms could much more than feed our own 
population without modern machinery, and our exports 
of farm products would immediately c ease. 

In the future of cotton raising the introduction of 
machinery for harvesting the crop can alone transform 
present conditions and increase the p resent output to 
any great extent. vVith the high cost of picking 
threatening them, the southern cotton growers refuse 
to increase their acreage beyond a point where they 
can safely count upon getting the cotton harvested 
within the limited fall season. 

The few cotton-picking machines that have been in
vented have invariably proved inadequate. To do the 
work rapidly and thoroughly the machinery must be 
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del icate and almost human in its operation. '1'he tiber 

of the eot tun plant is the wing of the seed, and it i:> 
100ft and tl(�eey, ready to be blown away by the wind.  

'1'u pick this flber requires expert manipu lation of 

hands that can separate it from the boll  without inj ur

ing the flber itself. The gathering of the cotton from 

jtJe boll  with the fingers is not difficult, but to invent 

machinery to do this is complicated. 
Modern improvements of  cotton by cultivation and 

sel ection have lengthened the staple, and made pick
ing far easier, introducing conditions more favorable 
for machine hllrvesters. Thus through plant breeding 
and selection sea-island cotton of our Southern States 
has b een raised from a common w ild plant that sel
dom matured its seeds, and with a staple less than one 
inch in len gth, to handsome plants with fiber from two 
to three inches in length, and strong and flne as silk. 
In fact, the fl'nest grades of the improved sea-island 
cotton plants are used to adulterate s i l ks, and the price 
they bring in the market is  double that paid for the 
ord inary grades. The influence of breeding and culti
vation in making l onger flbers has also increased the 
yield. Some of the heavier grades have been made 
nearly to double their annual yield,  and the amount 
raised per acre is thus increased. 

Thus the cotton pro blem becomes a mechanical more 
than an agricultural question. The growers have al
most reached the l imit of  improvement, and science 
has nearly exhausted methods for increasing the yield 
chemical ly and culturally ; but the inventor's field is 
sti l l  unexploited, and is waiting for the genius to come 
and claim a rich rewa rd.-George Ethelbert Walsh. 

THE REA YENS IN AUGUST. 

BY HENRY NORHIS RUSSELL, PH.D. 

The summer constellations are now well visible, and 
this is  a good month in which to l earn to know them. 

If we go out at nine o'clock on a clear evening in 
the middle of  August we will see the Milley Way, form
ing a great arch across the sky and passing almost 
overhead. Many of  the flnest constellations in sight 
lie near it, and we will begin with them. 

N ear the horizon, a little west of south, is Scorpio, 
the most bril l iant of the twelve zodiacal constellations. 
Its brightest star, Antares, is  flery red in color, and is 
accounted the reddest of  all  the bright stars . A 
fainter white star Hanks it on each side. The ver
tical row of three stars on the ri ght malres the Scor
pion's head and claws, while its tail is formed by the 
long l ine of stars which descends from Antares almost 
to the horizon, and curves back to the end in a bright 
group, which is conspicuous even at the low altitude 
at which we see it. 

Antares is doubly worthy of attention by those who 
possess telescopes, as in addition to its splendid color 
and flne banded spectrum, it is  double,  having a green 
companion of the s eventh magnitude at a distance of 
about three seconds. On account of its nearness to 
the principal star, it can oe well seen only when the 
air is steady. 

To the left of Scorpio lies Sagittarius, whose prin· 
cipal conflguration is the littl e inverted "Mil k  Dipper,"' 
composed of flve fairly bright stars. Above it the Milky 
Way is full o f  bright patches and knots, which afford 
many flne telescopic fields. Some of the star clusters 
and nebulffi in this region are distinctly visible in a 
field-glass. 

The bright star higher up, almost on the central line 
of the Milley Way, is Altair in Aquila. I t  is one of the 
nearest of the brighter stars, coming n ext to Sirius 
and Procyon in order of distance. The next constella
tion to the north of Aquila is Cygnus, which is easily 
identifled by the flne cross of stars whose axis lies 
along the Galaxy. West of  Cygnus, and almost over
head, is Lyra, Whose principal star, Vega, is  the 
brightest in this part of  the sl,y. The region east of 
the Milky Way is not so brilliant. The most promin
ent group is the great square of Pegasus, which is now 
about an hour high in the east. The constellation is 
a large one, and extends westward from the square 
half way to Altair, leaving room between them for the 
little group of Delphinus. 

Aquarius and Capricornus, which are lower down in 
the southeast, have no very bright stars, tmt Saturn, 
which is now in the latter constellation, is  decidedly 
conspicuous. The brightest star in the western sky 
i" Arcturus, which is almost due west, and about half 
way down to the horizon. The rest of Bocites l ies 
north and east of it. A line from Arcturus to Vega 
passes flrst through the semicircle of Corona Boreal is, 
and then through the keystone-shaped flgure which is 
the most recognizabl e feature of Hercules, whose oth er 
stars extend some distance both north and south. 
Farth er down between Hercules, Aquila, S corpio, and 
Bo(ites a large space is filled by Ophiucus and Ser
p ens-two constellations which are so inextricably 
confused that one must use a star-map to tell which 
stars belong to each. 

O! the circumpolar constellations Ursa Major is in 
the northwest, to the left of the pole. The fore-parts 

75 
of the Bear are too low to be wen seen, but the Dipper 
is still conspicuous. 

Draco lies above Ursa Major, extending to the meri
dian. The Dragon's head is marked by a conspicuous 
group of four stars about one-third of the way from 
Vega toward the Dipper. His body extends flrst east
ward, then northward, and then bends back in a long 
curve, inclosing the Little Bear, so that the end of his 
tail  lies between the Pointers and the Pole Star. 

Cassiopeia and Cepheus lie in the Mill,y Way on 
the other side of the Pole, and Andromeda and Per
seus are rising in the northeast. 

THE PLANETS. 
Mercury is evening star throughout August, and i s  

visible in t h e  evening twilight f o r  most of t h e  month. 
On the 1st he is close to the bright star Regulus. The 
two set at about 8 P. M., so they will not be easy to 
see. Later on the planet is more easi l y  visible. He 
reaches his greatest elongation on the 19th,  when he 
is  more than 27 deg. from the sun-about as far as he 
ever can be,  as seen from the earth. He is, however, 
some 10 deg. farther south than the sun, and is con
sequently not as conspicuous as he was in  the spring. 
But as he sets an hour later than the sun all through 
the middle of the month, he ought to be seen without 
much difficulty. Venus is also morning star, but is  still 
too near the sun to be visible to the naked eye. 

Mars is  morning star in Gemini and rises about two 
hours before the sun. On the 12th he is nearly in line 
with the two bright stars, Castor and Pollux, which 
may aid in  finding him. 

Jupiter is  In Pisces and wil l  soon be  conspicllous in 
th e evening sky. H e  rises before 10 P. M. on the 1 5th, 
and is well o bservab l e  after midnight. Transits of his 
satell ites may be seen on the nights of  the 2d, 7th, 9th, 
14th, 16th, 18th, 23d, 25th, and 30th.  

Saturn is  in opposition on the 10th, and is  visible 
all night long. H e  is better placed for observation 
than he has been for several years, though he is sti l l  
a good way south of the equator. He is in Capricorn us, 
a long distance from any bright star, so that he can 
hardly be mistaken for anything else. 

His rings are seen more nearly edgewise than in the 
last few years, and consequently appear narrower, so 
that the ball of the planet projects conspicuously be
yond them at each side. The apparent orbits of his 
satell ites are also becoming narrower, for the same 
reason. The fainter of these interesting bodies can 
only be seen with large telescopes, but th8 brightest 
one, Titan , is easily visible with a small instrument. 
It may aid in identifying him to I-now that he is north 
of the planet on th e 3d, east on the 7th , south on the 
11th, and west on the 15th, the positions repeating 
themselves regularly in the satell ite's period of 16 
days. 

When north or  south of Saturn his apparent dis
tance from the planet is about equal to the greatest 
diameter of  the rings, but when east or west of him 
it is about four times as great. 

Uranus is evening star in Sagittarius. His position 
on the 15th is R. A. 17 h. 43 m. ,  dec. 23 deg. 36 min. 
south. He is not near any conspicuous star, but if his 
place is plotted on a star-map, he can easily be found. 

Neptune is morning star in Gemini, and rises at 
about 2 A. M. in the middle of the month. 

THE MOON. 

Last quarter occurs at 9 A. M. on the 4th, new moon 
-at 8 A.  M. on the 11th, flrst quarter at 11 P. M. on the 
17th. and ful l  moon at 8 P. M. on the 25th.  The moon 
is n earest us on the 1 2th and farthest away on the 
26th. She is  in conjunction with Jupiter on the 3d, 
Neptune on the 8th, Mars on the 9th , Venus on the 
12th, Mercllry on the 13th, Uranus on the 20th , Saturn 
on the 24th, and Jupiter again on the 30th.  None of 
the visible conjunctions is close. 

An occultation of the fourth-magnitude star Gamma 
Tauri, which takes place early on the morning of the 
6th , is visible in the eastern part of th e United States. 
As seen from Washington , the star disappears behind 
the moon's bright l imb at 1.56 A. M. and reappears 
from behind the dark limb at 2 .55 .  

The times of the  phenomena wil l  vary for  different 
places, b eing in general earlier for places farther west . 

Cambridge, England. 
.. t .. .. 

The Michigan Central Railroad officials have for 
80me time been considering the proposition of bridg
i n g  the Detroit River at Detroit, Mich. ,  but it is said 
that there is a strong possibility that these plans 
will be entirely abandoned, and the crossing effected 
by tunnel. Representatives of the company have been 
investigating the tunnel work around New York, and 
a careful examination of the Detroit River bed is now 
being made; and if the reports are as favorabl e as 

anticipated, the work will probably be commenced at 
an early date. The work is authorizei by charters 
which have already been secured from the United 
States and Canadian governments. It is said that the 
tunnel route has many excellent features to recom

mend it. 



NEW YORK CENTRAL EXPRESS COMPOUND 

LOCOMOTIVE, 

BY 'fHE S'L'. LOUIS CORRESPO�DHN'l' O}� 'rUE SCIENTU'lC AMERICAN. 

The feature of the New York Central exhibit in the 

Transportation Building of the St. Louis Exposition 

is a complete train of the Empire 

State Express type, consisting ot an 

engine ana four cars of the type 

which has helped to give this train 

its well-earnell reputation. For the 
past two or three years, the Empire 

State and indeed all the fast expresses 

of the New York Central have been 

hauled by the new Atlantic type of 

simple engine, which the company 

brought out specially for this class of 

work. It was upon one of these en

gines that the editor of the SClE,,
'l'lFIC Al\U;rUCA N malle a considerable 
part of a trip from New York to Chi

cago and back on the Twentieth Cen

tury Limited some eighteen months 

ago, the account of which trip was 

given in our special transportation 

number of Dec. 13, 1902. Reference is 
made to that article for the perform

ance of those engines. The best work 

was done on a run with a six-car 

train weighing 360 tons, from Albany 

to Spuyten Duyvil, 131 % miles in 130 
minutes. The new compound engine 

conforms rather closely in its general 

outlines, and in its lealling propor

tions, weights, etc., to these Atlantic 
engines, the chief and very important 

difference being that four cylinders 

working compound are used instead 

of the two 2] 1/�-inch simple cylinders 

of the older type. 

Scientific Arne'rican. 
and Buffalo, she covered a distance of 69 mHes, on 
practically level track, at a speed of slightly under 80 
miles per hour. The four cylinders are provided with 

only two pairs of eccentrics and their accompanying 

gear, there being one set actuating a single piston 

JULY 30, 1904· 
Radium and How to 'rest It. 

BY PROF. w. LA!:)CELLES-SCOT'l'. 
In consequence of the extremely minute proportion 

of this remarkable element-if it be an element-pres
ent in any mineral as yet known, and the difficulty ot' 

extracting and purifying that little in 

a satisfactory manner, the cost of 

metallic radium is very great. Unle�s 

more abundant sources of supply are 

opened out, the price-frequently 

some scores of dollars per grain-is 

not likely to diminish very speedily. 

Probably less than a ton, were it ob

tainable at all, would suffice, "at lat

est quotations," to extingnish botl! 

the American and the British national 

debts, and leave enough to pay all 

our taxes for a year or two into the 
bargain. 

High as the price is, the demand is 
still greater, not: only for seientific 

purposes and as a popular technical 
"toy" or curiosity, but also for medi

cal and surgical applications of im· 

portance. Radium compounds, too-·

a trifle less costly than the metal it

self-are eagerly purchased, and tubes 

containing a single particle of the 

"bromide" or "nitrate," etc., more or 

less impure, generally find a ready 
sale here at $5,  $20, or $50 apieee. 

These tubes, or rather their contents, 

however, vary greatly in radio-activ

ity, anel they should, if practicable be

fore the purchase is actually com

pleted, be carefully tested in several 
wo.ys. 

The most energetic speeimens of ra· 

dium bromide are of a light orange

brown tint, those of a faint canary or 

other very pale hue being less power

fully radiant. Placed in close prox

imity to a tiny crystal of barium 

platino-cyanide, or, better, a fluores

cent "screen" of this salt, it should 
render the lalter brilliantly luminous 

(in the dark, of conrse), and, with 

suitable objeets, give "radiograph" or 
'skiagraph" effects very distinctly. 

The leading dimensions of the new 

engine are as follows: The high

pressure cylinders are 151/, inches di

ameter by 21:i indies strol(e; the low

pressure cylinders, 26 inches diameter 
by 26 indies strol(e. The boiler is 

72 \� inches in diameter, and its 390 
tubes have a heating surface of 3,248.1 

square feet; its firebox has 175 square 

feet and areh 2:>' feet, the lotal for the 

whole boiler being 3,446.1 square feet. 

The driving wheels are 79 inches in di

ameter and are coupled, and the total 

weight on the drivers is ] 10,000 pounds. 

The arrangement of the engine is as 

follows: There are two high-pressure 

HeIght of stack above rail, 14 feet 10 inches: width, 10 feet; length over all, 62 feet 2% Inchc.; 
maxImum t.ractIve vower, ��'J)(X) pOIlllds. 

Fixell above a thin, perforated sheet 

of lead lying just over a smooth sur

face of sodium chloride (common 

salt) previously made slightly damp 

with hydrochloric acid, an hour's "ex
posure" should suftlce to darken th" 

FRONT VIEW OF THE EMPIRE STATE EXPRESS BALANCED COMPOUND LOCOMOTIVE 

AT ST. LOUIS, SHOWING HEADS OF THE HIGH AND LOW PRESSURE CYLINDERS. 

cylinders, 10Gated just forward of the 
saddle, which connect to a pair of cranks in the axle 

of the leading pair of (lriving wheels. Outside the 
frames, and occupying the usual position abreast of 

the saddle, are the two low-pressure cylinders, and 
these connect to the rear pair of driving wheels. This 

is a distribution of the work which is gOO(] in prin

ciple, and has proved to be excellent in practice. It 

divides the stresses between the two axles, and facili

tates the work of 

counterbalancing. So 

well has this prob-

lem 

out 

been 

that, 

worked 

in the 

valve tor eaeh pair ot high and low-pressure cylinders 

on either side. The ]Ji�ton-valve eylinders are carried 

forward of tile saddle above thO) Jow-pressure cylinders. 

tn spite of the heavy work to which the engine was 

put in tile working-out trials, she proved to be easy 

to fire, and the full steam pressure of 225 pounds to the 
square inch was easily maintained when she was being 
pushed to her full capacity. 

salt's white surface to a fawn shade 

wherever the perforations in the lead have allowed the 

rays to pass. 

Cryst.als of uranium nitrate, uranium glass, and 

pieces of white blotting-paper (or of chalk or plaster 

of Paris) soal;ed with a solution of quinine bi-sulphate. 
should be luminously excited on being held near th!� 
radium bromide. 

Surfaces of zinc-sulphide, especially if viewed 
through the lens of 

a Crookes spinthari

scope, should ex

hibit a SCintillating 
glOW-light on ap

proaching the ra

(lium tube. 

Lastly, this latter, 

its radio-active prop

erties having been 

optically all(1 photo

metrieally tested, 

should ·have these 

increased by quite 

20 per cent after 

exposure to th e 

"magnetic field" of a 
good (4-inch to 8-
inch spark) induc

tion coil for about 

half an hour. 

••• 

trying - out service 

to which the engine 

was subjected for 

several weeks before 

being sent to the 

Fair, she proved to 

be by far the most 

steady - running en

gine that was ever 

handled by the New 

York Central engi

neers; and she has 

naturally aroused in 

them a considerable 

degree of enthusi

asm. Two of the 

records which she 

h::s made are well 

worthy of being 

noted here. On one 

occasion, when haul

ing four Pullman 

cars between Syra

cuse and Buffalo, 

she covered twelve 

miles of level track 

at an average speed 

of 84 miles per 

hour; a.nd on an

other occasion, with 

six Pullman cars, on 
the same division 
between Syracuse 

Weight of engtne, 200,000 pounds ;-welght or tender, 122,500 pOllnd�; c'liinder diameters, 15� and 26 inche�; pi�t,()n 
.
stroke, 26 inches; diameter ot 

- driving wbeel!;l 79 inches; working pressure. 220 Vounds per sq�lal'e Inch; total heUllp.g' f'urrace, 3,440.1 square feet. 

Th e new main 

shaft of the Waihi 

gold mine in New 

Zealand was sunk 

83 feet in 18 days, 

The shaft is 32 feet 

long by 8 feet wide" 

and is timbereel with 

B-inc.h squa.re· setS', 

with lagging. The 

depth referred to 

was from 20 to ] 03: 
feet from surface" 
t he shallowness 

being favorable to 

speed of sinking. THE BALANCED COMPOUND LOCOMOTIVE AT THE HEAD OF THE EMPIRE STATE EXPRESS, EXHIBITED AT THE 
EXPOSITION 8T, LOUIS. 
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AUTOMOBILE STREET SPRINKLER. 
BY THE PARIS CORR.E8PONDENT OF THE SCIEN'l'l1l'lC AMERlCAN. 

Th e c i ty of Paris is now using an automatic street 

sprinkl e r  of improved design. It is intended to be 

used on some of the main avenues, where a rapid and 

effective method of sprink l i n g  has long been desired. 

The automobile sprinkler has now been i n  use for 

some time and has proved quite satisfactory, being 

much superior to the horse sprinklers which are gen

eral ly employed throughout the c ity. 

The new car which i s  shown in the d ifferent en· 
gravings is  a steam tractor o f  the De 
Dion type having a :�5-horse-power 
steam engine. It is equi p p e d  w ith a 
central l y-heated tubular bO i l er, p l aced 

on the front of the chassis. In the cen

tral part of the chassis is mounted a 
hor izontal compound steam engine. 

The movement is transmitted to the 

rear ax l e  by a universa l l y  j o inted 

shaft with bevel gear drive at the d i f

ferential,  somewhat as in the smaller 

automobi les .  The water tank,  bOiler,  

and a l l  the contro l l ing apparatus are 

placed i n  the front of the car, while 

ele rear platform has mounted on it a 

l arge water reservoi r  of 5 tons capac

ity for the sprinkl ing dtlVice. T h i s  

w a t e r  tank i s  arranged so t h a t  it  can 

be removed from the chassis, which 

allows the car to be used as an ordi

nary tractor or hauling wagon, thus 

in creasing its sphere of usefullwss. 

T h e  di stance between axles i s  10 

feet, 1 0  inches ; and the track is 6 feet.  

The front and rear wheels are 4 0  and 

50  i nches i n  diameter respectively .  The 

rear platform is  4 feet, 8 i nches from 

the ground. When complete, the 

sprinlder weighs 6 tons, including the 

water tank, and th e speed varies from 

5 to 7 mil es al'. hour. The best speed 

for watering the streets h 3  s been found 

to be 5.4 m i l es an hoar,  and the ca r  is 

n o w  regulated to r u n  at this speed.  

Scientific American 
such a cal' successfully, the above elements had to be 
combined with the speed when on t h e  road and the 

volume of water needed to cover a square yard of 

ground. 

This has been well carried out in the present 

case; and i t  is found a practical and economi cal 

apparatus. The water comes out in two symmetrical 

sheets 2 3  feet wide, and it thus sprinkles a surface 46 

feet wide.  On the other hand, the 1,25 0 gal lons which 

the tank contains will water a distance of 0.6 mile. 

This gives th e car a sprinkling capacity of ahout 1,700 

THE AUTOMOBILE SPRINKLER UNDER WAY. 

77 
resents an expense of $2 .50 .  The mach ine therefore 

performs in one hour, and a t  an expense of 25 cents, 

the work of eight men for one day at an expense of 

$ 20. Upon a ship of medium size, the saving effected 

hy the use of this machine for the planing of a deck 
is about $400.  

.. f • • • 
C lI r i o ll 8  B u rial R e J i " "  of tlt e A n cie n t  EgYI.t1ans. 

The excavations which were comm enced at Beni

asan, on the east bank of the Nile, some two hundred 

miles above Cairo, i n  D ecember, 1 9 0 2 ,  have now been 

completed. There have been discover

ed and searched in th e necropo l i s  ex

t.ending along the face of the l i me· 

stone cl iff .  887 tom bs, including tbat 

of Sebek H etepa, 2300 B. C .. together 

with its curious funeral models.  Each 

b u rial ehamber was formed o f  a re

cess at the base o f  a square s haft, oc

casionally at a depth o f  th i rty feet, 

hewn in the s o l i d  rock and carefully 

filled i n .  B y  t h i s  caret'u] means the 

body o f  the d eceased was preserved 

from d i Hturbance. This type of burial 

antedates t h e  m u m mifieation period ; 

but it was fou n d  in the case of two 

bodies that decay had been arrested 

by the wrappings. whieh were found 

still intact. Each tomb contained a 

wooden sarcophagus, with the l i nes of 

rel igions formullB and text I Ilscri bed 

upon i t  i n  the orthodox h ieroglyphics, 

and w i th the head pointing to the 

The mechanism of the sprinkler has 

::>een well designed. The water reser

voir for the b o i l e r ,  which is built o f  

s t e e l  plate, connects w i t h  tbt! main 

water tank, and both are filled by tbe 

same operation. 'fhe water passes 

from the main tank through a small  

pipe to a eentrifu gal pump,  w h i ch l i es 

underneath and behind the rear axle .  FILLING UP THE TANK OF THE AUTOMOBILE STREET SPRINKLER. 

north and the painted "eyes of Osiris" 

toward the east. The sarcophagus was 

surrounded with a large number of 
l ittle wooden models representing 

river and sa i l i ng boats , a granary, 

group of persons baJdng, a m an brew· 

ing, a m an leading an ox, a girl  carry

ing a b race of birds in her hands and 

a hasket on her head. Notwithstand

ing the extreme age-fo ur tbousand 

years-of these curious rel ics,  they 

were found to be i n  a remarkabl e  state 

of preservation, the oarsmen i n  the 

gal l eys l eaning upon their oars i ntact, 

and th e paint s t i l l  brigh t  and clean. 

The ceremonies attend i n g  the inter

ment o f  a woman were s l i ghtly diss im

ilar, the departed l ady being provided 

with a basket of  toilet requisites. 

These curious l i ttl e models were b ur

ied in accordance with the ancient 

A chain and sprocket transm ission 

G r ives the pump [rom the real' ax l e  of the ear at a 

speed which is always proportional to that of t h e  d r i v. 

ing wheelE .  As the car tra vels at the u n i form speed of 

5 . 4  miles an hour,  the speed o f  the pump i s  l, ept con

stant. A cone friction-dutch enab l e s  the d r iver to 

tbrow on tbe pump for operating the sprinkler when the 
car arrives on the spot, and the reversal o f  t h e  l e v er' 

throws it off and stops the water stream . A valve is 

disposed beside the pump,  so that in case of need, a l l  

the water delivered by the pump can be returned di red 

to the tank throngh a s uitabl e pipe.  By operating th i s  

valve, the d r i v e r  c a n  m a ]; e  d i fferent combinations ae

cording to the position o f  th e l ever. Thus the water 

can be sent. into the two sprinl{ling noz:r,]es, o r  it  can 

be returned to the tank when the sprinklin g  is stopped. 

Means are also provided to u s e  only one o f  the sprink· 

leI'S at a time. I n  the latter case the surplus water is 

returned to the tank through a pipe which , b owever, 

has only a narrow passage for the water, so that the 

pressure shall  not fall  below t h e  proper l i m i t. 

T h e  sprinkl ing nozzles have heen constructed on a 

n e w  design. The water arrives through a p i p e  and 

flows over an incli ned plate, from which it spreads 
in s h e e t s and 
fal l s  into a semi

cylind rieal c h a m· 

bel'. whence it es

capes by a set of 
holes i n  the s i d e s .  

A s c r e w ,  operated 

from the outside by 

a hand-wheel, regu

lates the amount of 

s p rinkling. A pis

tOll .  opera ted from 

the hand-wheel,  is 

moved forward or 

baek a n d  the total 

sect ion of the water 

orifices is made to 

correspond 0 n c e 

for a l l to the pres

sure obtained by 

the pump, given 

t h e  w i dth 0 f 

sprinkling w h i ch is 
required. To Wort, 

square yards, and this call be c;overed i n a q uarter of 
an hour. 

. .  ' .  

PLANING MACHINE FOR SHIPS' DECKS. 
The accompanying ill ustrations sbow a s h i p ' s  dec!, 

planing machine for p l aning the (]ec1( s  of ships,  con

structed by Mavo r  & Coulson, o f  Glasgow. It i s  actu

ated by a conti nuous current, o r  triphase current, mot.o r .  

Th e  p l a n i n g  o f  a s h i p ' s  d e c k  is on8 of the m o s t  fatig

u i n g  and d i sagreea b l e  kinds of work that a ship's  

carpenter i s  cal l e d  upon to perform, and it is  for 

faC il itat ing slwh wo rl, and doing it. more economicall y  

that t h e  el ectric planing machine has been devised. 

Th e  machine i s  provided with a t r i p hase motor of 4 

horse-power that makes 3 ,000 revolutions a minute, 

and actuates the blades w ith the same velocity.  Under 

ordinary circumstances, t h e  machine planes 360  square 

feet an hour. The force necessary to operate it  con

si sts of  a man to guide it, an apprentice to draw it, 

and another apprentice to sweep up the shavings. I n  

England, th e total expense for thi s  l a b o r  i s  2 5  eents 

an hour .  By manual l abor a carpenter can plane 

scarce l y  more than 45 square feet a day, and this rep-

A PLANING MACHINE FOR SHIPS' DECKS. 

Egyptian reI igious rites,  in order to 

provide the d eparted one w i t h  th e n e cessaries for 

their future l i fe .  One h i g h l y  interesting d iscovery 

was made i n  the course of these excavations-an exact 

counterpart of the modern weaving reed as used i n  the 

m i l l s  a t.  Wigan ( England ) ,  the only difference being 

that the ancient Egyptians of 2300 B .  C .  used cane 

t6eth instead of ste(� l .  

------ .. . . . .. 
Safety Devi"e for Handling Plate nl a"s. 

A fter a piece of plate glass has been formed in the 

casting room of the tadory, it is  the custom to remove 

i t  by the combined efforts of a gang of men. S o me

times, owing to a defect, w h ieh may not be noticeable 

except under the closest scrutiny, the glass col lapses 

while it  is  being thus transported and such an acci

dent genera l l y  resu lts in t h e death or injury of one 

o r  more o f  the men engaged in the transportation of 

the b i g  sheet. By means ot  a new invent ion which 

ltas been made b y  two workmen, Oscar Lewellen and 

.J ohn H. Schuck, o f  Kokomo, I n d . ,  these plates w i l l  in 

t h e  future be carried from the casting house by means 

of a machine w h i c h  wil l not only do the work more 

quickly but be the means of faving th e  l ives of m3.ny 

men which were 

formerly I' i s k e d  

every time i t  was 

necessary to move 

one of these great 

pieces of  glass. 

By the new device 

referred to, the 

plate w i l l  b e  l ifted 

by pneumatic pres

sure, and it is de
signed by the in

ventors to eqnip [l. 
plant with such an 
installation t h a t  
the plate w i l l  be 

carried through all 

of the various 

processes by th i s  

m echanical means 

and it  w i l l  never 
b e  necessary to 
handle it by hu-
man effort. 



Mosquito Exte rIDination. 

To the Editor of the SCIENTIFIC AMERICAN : 

I note in your issue of the 9th, under the heading 
"The Progress of Mosquito Extermination," that "it 
follows that the only remedy is to prevent the produc-

\ tion of the pest." Is this true ? No doubt if  the ma
larial mosquito could be exterminated there woul d be 
an end to the propagation of  malaria through this 
means, but it is  not claimed, I understand, �hat the 
mosquito can, of itself,  propagate the disease. I t  must 
first have had access to an infected person. Would it 
therefore not be  much easier to protect the patient 
from the mosquito than to exterminate hordes of the 
latter ? R. W. BURNS. 

Great Falls, Montana, July 12, 1904 .  
,.. . . 

Jll ytb of the Catalpa Tree. 

To the Editor of  the SCIlCl'OTIFIC AMERICAN : 

During the past few years I have occasionally read 
w ith much interest articles in  d ifferent publications 
concerning the wonderful value of this tree, and the 
great profits that will be derived from its propagation. 
While it is  one of the finest shade trees, owing to its 
dense foliage of large leaves, frequently the size of a 
palm-leaf fan, and its great bunches of beautiful deli
cate-colored blossoms, I doubt the advisabil ity of grow
ing th 8m for reven'le .  

I have two of them in my home lot ; the oldest was 
planted fifty-one years ago, and the other is twenty-six 
years old. The former now measures five feet eight 
inches in circumference, equivalent to twenty-two and 
one-half inches in d iameter, and nine feet to the low
est limb, above which it branches out in the most ir
regular shapes ; the latter is thirteen and one-half 
inches in d iameter, and seven feet to the first l imb. 
This shows only an average annual increase in diame· 
ter of one-half inch, instead of double till s amount, as 
qnoted recently by a prominent aboriculturist, 
who must have been dreaming, as our most rapid
growing trees, the willow and cottonwood, do not 
come up to such a rating. 

I n  my yard I also have a walnut tree of about 
the same age and size of the youngest catalpa, 
which confirms my claim of the slow growth of 
the latter. My life has been spent in the States 
of Il linois, Indiana, and Missouri, where these 
trees are indigenous, and when a boy I have smok
ed their pods until my tongue was blistered, but 
never saw one that would make a telegraph or 
telephone pole,  as claimed by the above-mentioned 
authority , owing to the crookedness above the 
lower limbs. 

From these facts they can only be  used for 
fence posts and railroad ties,  as the sl ight varia
tion in the color of their grain does not fit them 
for natural finished woodwork. Now l et us figure 
out the p rofits for growing them for these pur
poses. My fifty-one-year-ol d  tree will make two 
railroad ties, worth forty cents each hewed and 
delivered,  more than one-half of which is cover-
ed by the cost. of the labor, so my two catalpas, 
if  used for that purpose, would net me about fifty cents. 
They might have been sold at ten cents each for six
inch fence posts when twelve years old.  

You can grow these trees l ess than twenty feet apart, 
or one hundred to the acre, which in twelve years will  
bring you a total of ten dollars for fence posts.  For 
railroad ties you can plant sixty trees to the acre, 
worth after eighteen years about eleven dollars. After 
l iberal allowance for the limbs for fuel, anyone can 
see the same amount of land put in grain will pay a 
much greater net profit. 

About seventeen years ago an enterprising person 
planted twenty acres in catalpa trees in a most favor
able location on the Mississippi River bottom lands, 
about twelve miles north of Hannibal,  Mo. ,  adjoining 
our railroad. I have ridden by this fiel d frequently, 
and watched this experiment with much interest. F[e 
has recently sold his trees for fence posts, the returns 
of  which paid him a l ittle more than his taxes. If  h e  
had planted in corn annually, h e  could have made two 
thousand dollars net profit. S.  E. WORRELL_ 

• • • •  
Are Presslnen A ffected by Electrici t y  frOID tlte 

Belt .. 1 
To the Editor of the SCIENTIFIC AMERICAN : 

I have given a good deal of thought during the past 
few years to a subject which I have had the intention 
for some time past of writing to you about. We are 
engaged in the printing and publishing business, and 
we have a pressroom in which electricity i s  the mo
tive power used. i have noted through a series of 
years the continual sapping of the nerve energy that 
seems to be in process among the young men who 
operate the presses. 

I have particularl y in mind a young man who came 
to worl, for us  about four years ago, at that time 
about twenty years of  age, who worked with us for 
four years, and we considered him very dexterous and 
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a rapi d  worker, but during the time that he was with 
us his health suffered and slowly and gradually de
clined, until the past year h e  seemed barely able to 
keep at his day's task. Two months ago he left our 
employment and went to Boston, where h e  took up 
composition instead of presswork, and I was struck 
upon seeing him four weeks later with the marked 
improvement in the color of his complexion and the 
brightness of his eye in  so very short a time. H e  is 
a very temperate young man, of good habits, and the 
decl ine I speak of I am sure could not be attributed 
to outside excess. 

We have had other men, strong and h ealthy, with a 
good firm grip on their n erves, who woul d not decline 
i n  spirit and energy, but would get all  nerved up at 
their work and get so irritated that they would fairly 
kick things around without seeming to know exactly 
what they were mad about. Another young man I 
recall was so sick at the stomach upon starting on 
the work that h e  could not stand up to the press and 
it has been an unfail ing observation of mine that 
everyone who has worked at our presses has been af
fected in their health or their grip on their nerves, 
and I have wondered if  it were not the electricity that 
had a great deal to do with it .  One thing that has 
contributed to an affirmation of this thought is that 
the atmosphere always seems to be hot and surcharged 
so as to induce a sort of feverish feeling about the 
temples, and whenever one approaches near to the 
belts the electrical attraction will  pull at the hair and 
make it stand out straight in their direction. If one 
j ust pass near them in a hurry a prickly sensation will 
be felt on the skin of the hand as it swings past,  and 
if the finger be held on the belt a stream of actual 
el ectrical fire or animal magnetism will shoot from the 
finger to th e belt. 

Another thing that has impressed me quite strongly 
was this : On two different occasions on a holi day I 
myself have been down to the office to run off some 
l ittle card or something of a private nature for my 

BERGER DISINFECTING LAMP. 

wife or myself, and my wife has come down with me 
for company. She has a highly sensitive nervous 
temperament. Both times she took a chair and came 
out to be near where 1 was at work. But both times 
she got up and went off to an adjOining proofreader's 
room. Both times I urged that she come back and be 
near where I was, but she replied : "No ; I think I 'll 
stay in here." Upon further urging she replied : "No ; 
I don't l ike to sit out there." I asked why,  and she 
replied : " I  don't know why, but I don't like it out 
there." Having practically this same conversation 
with her both times, it made quite a strong impression 
on me.  

I do not bel ieve the electrical power is good for 
one's nerves and health, but I know that in factories 
where steam power i s  used there is  very much the 
same electrical feel ing to the atmosphere and the pul
leys have electrical attraction in the same way, hut 
th is makes me also think of a further fact that I am 
familiar with, though I do not know what the scien
tific explanation of it is. Corn ground in a grist mill  
that is run by steam will  generate so much heat with
in itsel f or acquire the heat in some way from the 
machinery that it will burn and spoil itself, if  l eft in 
large bulk after being "round ; but corn ground in a 
water mill  or mill  run by water power will  not heat 
itself or be  affected in this way. 

These observati ons are enough to make me believe 
that there may be a great deal of difference in the 
healthfulness of d ifferent kinds of  motive power. I 
would l ike to ask if it is a subject to which any atten
tion has ever been given, and if  you are aware of any
thing that has ever been written on the subject. I 
have already written to one or two prominent special
ists on nprvous d iseases, but have not been able to 
find ont that th ere is any l i t erature on this subject in 
existence. If  yon can give me any inFormation on 
the subject or any suggestions that will help me to 
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pursue it further, I sh all be very grateful. I would 
also like to know what the reason is that grinding by 
steam power heats corn, whereas grinding by water 
power does not. 

I f  there are any of your numerous readers who have 
been interested in this subj ect of power I would b e  
glad t o  hear from them. ALBERT IV. DENNIS. 

Salem, Mass.,  July 20 ,  1904 .  

'I'llc Ac c ident t o  m i' ,  Barton. 

The maiden ascent of the Barton airship, which was 
to have taken place early in the morning of July 4 
last, had to be abandoned, owing to an unfortunate 
accident which seriously injured the inventor. The 
gas bag was in course of infiation, the hydrogen for 
which was being generated in the usual manner by the 
d ecomposition of sulphuric acid with iron.  The inven
tor was examining one of the gas retorts, when the 
cylinder suddenly exploded with terrific force. The 
inventor unfortunately received the full charge of the 
explosion in  his face, his hair, eyebrows, and mus
tache being completely burned away. Furthermore, 
m any steel splinters entered his eyes, completely bl ind
ing him. Dr. Barton was conveyed to his  home on a 
stretcher, and it was found upon examination that his 
injuries,  especially to his eyes,  were of a very severe 
nature. I t  was a t  first feared that his eyesight was 
destroyed, but the steel splinters were successfully re
moved.  Although he is now progressing favorably, 
some uncertainty exi sts as to whether his  sight will 
be affected , and it will  be some weeks before h e  can 
again superintend operations. The balloon fortunately 
was not injured by the concussion, and the work of 
inflation was continued. By the time the inventor is 
recovered , the airship will  be in complete readiness 
for the first ascent. 

. .  , .  
THE BERGER DISINFECTING LAM!', 

The object of the lamp that a Parisian inventor, 
named Berger, his introdllced,  is to produce a disinfec· 

tion through the disengagement of formic aldehyde 
and ozone resulting from the combustion of recti
fied alcohol, wood spirit, o r  a speCial product called 
ozoalcohol and containing essential oils distilled 
from labiate or myrtaceous plants. 

The lamp owes its wonderful properti es to a 
mantle of secret composition . The l ighting of it 
is  accomp l i shed very simply.  A few drops of 
alcohol are spriPkled upon the mantle and ignited . 
'When the mantle becomes incandescent the flame 
is blown out, Th e incandescence is then kept up 
by means of alcohol supplied by the wick. 

The inventor recommends his apparatus for d is
infecting and deodorizing apartments, and especial
ly sick rooms.  If th e lamp disengages formic 
ald ehyde and ozone, there could b e  nothing bette r ;  
but d o e s  i t  not disengage a l s o  carbonic  oxide,  o r  
a t  least carbon ic acid ? It  seems difficult t o  burn 
a hydrocarbide without obtaining one at . l east of 
these gases, which are far from being hygieniC. 

.. . .  I .  
During the recent maneuvers between the sub

marine flotilla and the battleship squadrons of 
the British navy, some ingenious rllses were 

adopted by the former to mislead the latter, with 
conspicuous success. One of the most successful was 
the buil d ing of an exact replica of the conning tower 
and a short l ength of the top of the submarine, of 
canvas material. This was painted the same color as 
the submarine, and was attached to the top of the 
craft. The submarine then traveled toward one of 
the hostile vessels ,  and when with in range and as con
spicuously as possible, the canvas structure was re
l eased. I t  immediately floated to the surface of the 
water. Directly the submarine had discarded the mock 
structure it  sank again, and completely altering its 
course app; oa�heQ the vessel from another quarter. 
The canvas luse being conspicuous immediately at· 
tracted the warship's attention, and a severe fire was 
di rected upon it. While this firing was in progress 
the submarine arose again to the surface on the oppo
site side of the warship,  and succeeded in l aunching 
a torpedo unobserved and at close range. The ruse 
was therefore compl etely successful .  The possibility 
of catching submarine boats in steel nets was again 
shown, as recently described in the SCmN'I'IFfC AM
ERICAN. The nets  were  of an improved type, larger 
and considerably stronger than those previously em
ployed. The experiment, however, proved again SIlC
cessf 'JI ,  as the sl!bmarine after being caught in the 
net was so comple tely entangled that all  its efforts 
to escape were futile .  Several other novel attempt.s 
with other trapping and deceiving devices were carried 
out, but owing to their import.ant nature the results, 
obtained were maintained a strict secret by the Ad
miralty_ 

Some interesting experiments to demonstrate tho 
rotation of the earth are to be carried out with mar
bles in the Pantb rwn at Paris. The marbles will be 
d ropper] from the (� llpoJa t .o the grol1nd.  and careful 

records of  their dej1gc1;ioUI'? dUring their descent made . .  
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WHAT THE LOSS OF THE PORT ARTHUR FLEET 

WOULD MEAN TO RUSSIA. 

In making a general statement of the relative 
strength of the navies of the world, it is necessary to 
define clearly the basis on which such estimate is made. 
Otherwise, the comparison is apt to be misleading. A 

few months ago the Bureau of Intelligence of the 
United States navy made some valuable comparisons, 
based upon its own invaluable sources of information, 
in one of which the navies were compared on the basis 
of the number and displacement of warships actually 
completed on January 1, 1904, and the other on the 
basis of the number and displacement both of the 
warships actually completed and of those under con
struction at that date. It should be noted that in these 
estimates no account is taken of gunboats and other 
vessels of less than 1,000 tons displacement, nor do they 
include transports, dispatch vessels, converted mer
chant vessels or yachts, or obsolete cruisers. Vessels, 
moreover, that are authorized, but upon which no 
actual work of construction has been done, are excluded 
from the comparison. 

At the outset, attention should be drawn to the fact 
that although the United States has a most liberal pro
gramme of construction in hand, the great delay in 
completing our ships causes us to make a relatively 
poor showing in a comparison of vessels actually com
pleted, the United States coming fifth on the list and 
below Russia and Germany. Furthermore, were the 
vessels which are now building for the various navies 
of the world completed, the United States ,would move 
up from fifth to third position, with Germany fourth 
and Russia fifth. About a month after the publi�ation 
of these tables by the Bureau of Intelligence, the war 
between Russia and Japan opened with the loss of 
several vessels of the Russian navy, and sueh serious 
damage to others, that they must of neces"ity be de
ducted from the total available ships of the navy. This 
has been done by reckoning the battleship "Petropav
lovsk," the cruisers "Variag" and "Boyarin," the tor
pedo transport "Yenesei," and the gunboat "Korietz" 
as hopelessly lost. If the battleships "C�arevitch," 
"Retvizan," and "Pobieda," and cruiser "Pallada," 
which, after having been repaired sufficiently to become 
once more an active fleet, were to be destroyed either 
by the Russians themselves, to avoid their falling 
into Japanese hands, or by the Japanese in a sea fight, 
the subtraction of this tonnage of about 70,000 from 
the Russian total would cause Russia to drop from 
third to fourth position, Germany taking her place in 
the relative standing of the navies as they now are. 
The same transposition has to be made in the t:1ble 
shOWing the comparative strength of the navies, were 
the ships that are now building completed, Germany 
comin�C fourth, or next to the United States, and 
Russia fifth. 

It would be mere guesswork to endeavor to modify 
the second comparison by the losses which may occur 
to both the Russians and Japanese before the war is 
ended. If the Baltic fleet should be sent out, and suc
ceed in raising the siege of Port Arthur, there might 
be a great naval engagement, attended with such a 
serious loss of Japanese ships, as would throw back 
the development of this, the youngest among the 
navies, for a full decade. On the other hand, if, as 
now begins to look possible, the Baltic fleet be not sent 
out, it is likely that Port Arthur and Vladivostock 
will be captured, and the whole Asiatic fleet of Russia 
destroyed or taken. If this should occur, it would in
volve the loss of the ·cream of the Russian navy, since 
for the past few years, the new Russian ships, as they 
have been completed, have been dispatched to the Far 
East. The total loss would include seven battleships, 
four armored cruisers, seven protected cruisers, and a 
few gun boats, making a total of about 170,000 tons. In 
this case the Russian total, if all ships now under 
construction were completed, would be about 388,875 
tons. She would still rank fifth in point of displace
ment, or about 60,000 tons larger than Italy, but a long 
way below the nex� nation, Germany. This, however, 
is mere speculation; and we have only changed the 
figures of the tables of the Burean of Intelligence so 
far as they are actually affected by the war, to the ex
tent of including in the totals for Japan the two 
cruisers purchased from Chile, and by subtracting 
from the Russian totals the vessels known to be lost 
or seriously disabled. 

RELATIVE STRENGTH TN WARSHIPS • •  TANUARY 1. 1904. 

To-day. 

1. Great Britain ... 
2. France. 
3. Germany .... ... . 
4. Russia ... . ... . 
5. United States .. . 
6. Italy........ .. 
7. ,Japan ...... .. 

'rons. 
1,516.040 

576,108 
387,804 
346.458 
294.405 
25R,838 
243.586 

If all ships now bllilding were 
completed. 

1. Great Britain . . . 
2. France . . . . ... . 

:l. United Stutes . . . 
4. Germany .. . . • •• .  

:). Rl1�8ia • . . . . • . . . .  

6. Italv .......... . . 
7. Japan ........ . . 

'rons. 
1,RG7.2'O 

755,757 
616,275 
505,fi19 
488.732 
329.2.';9 
253,681 

The engravings on the front page of this i�sue 
represent the comparative strength 'If the navies or 

the world, were all t4e ships now under construction 
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completed. Each navy is represented by a typical 
battleship of that navy, the size of the battleship" cor
responding to the relative strength of the navies. In 
each case the basis of comparison is a battleship repre
senting by its size the total tonnage of vessels built 
and building for Great Britain, namely, 1,867,250 tons. 
In the upper engraving the vessels are imposed one 
above the other in order of their size, and in the lower 
engraving they are shown bow on. The next largest 
total to that of Great Britain is that of France, 755,757 
tons; then comes the United States with 616,275 tons; 
Germany, with 505,619 tons; Russia, 488,732 tons; 
Italy, 329,257 tons; and Japan, with 253,681 tons. 

Of course, it must be understood that these figures 
are a guide to the future standing of the navies of the 
world, say in four or five years from the present time, 
only if we suppose that the relative rate of building 
all the relative liberality of appropriations for new 
construction remain the same. Thus, if our own con
tractors are as slow in completing ships as they have 
been in the past, where construction has lagged from 
one to three years behind contract dates, we might find 
ourselves in the fourth instead of the third position; 
and, therefore, the value of the flattering estimate of 
our future naval standing, shown by these tables, will 
be dependent very largely npon considerable increase 
in the punctuality witl1. which contracts for naval ships 
are completed. 

• • • 

An Interesting Utilization of the Cooper Hewitt 

lLlght. 

A series of remarkablo moving pictures has been 
recently secured at the plant of a prominent Pittsburg 
machine company by the American Mutoscope and Bio
graph Company with the aid of the Cooper Hewitt 
light. These pictures were taken for exhibition in St. 
Louis in the private auditorium of the company on the 
Fair grounds. When "moving pictures" of the Jeffries
Sharkey heavyweight contEst at Coney Island were 
taken the scene was an arena interior. The ring was 
cut down to 20 feet, and 400 arc lamps were strung 
above it, the heat from which caused the combatants 
much disoomfort. In several of the pictures in ques
tlOn the entire length of a quarter-mile aisle is shown, 
and at no time were more than sixty-four of the mer
cury vapor tubes used. The camera was placed on a 
platform fifteen feet from the ground, suspended from 
an electri:; traveling crane. The crane was moved 
slowly down the long aisle about 50 feet in the rear 
of the Cooper Hewitt lamps, the latter being also sus
pended from a traveling crane moving at equal speed. 
So far as POE sible in the taking of these pictures, any 
sunlight through the glass skylights of shops was 
taken advantage of, but it is not safe to depend very 
much upon the help of the sun in a moving picture 
which is four or five minutes in the taking. The sixty
four lamp tubes were hung in sets of eight, in eight 
frames. They required only 30 to 40 kilowatts,. or 
ahout one-fifth of the energy consumed by the four 
hundred arc lamps referred to above. The camera 
made fifteen exposures a second, or nine hundred to 
the minute. Among the more interesting pictures are 
the welding of a ten-foot ring for an electric generator, 
the railway motor aisle, the forging of a ten-ton steel 
crank-shaft by a thirty-ton steam hammer, one of the 
eight main quarter-mile aisles devoted to the construc
tion of big power types and a six-minute view of em
ployes leaving one of the shops in East Pittsburg. 

.... � .. 

Dcath of D,-. ("aae Koberts. 

Dr. Isaac Roberts, well known as a geologist and 
astronomer, died at Crow borough, England, July 18. 

The original investigations of Dr. Roberts in the do
main of astronomy have added largely to man's knowl
edge of the stars, clusters, nebulre, and the .structure 
of the universe. 

The honorary degree of doctor of sciences was con
ferred upon him by the University of Dublin in 1892. 
In 1895 he was awarded the gold medal of the Royal 
Astronomical Society, on the council of which he 
had served for several years. He bore the titles of 
Fellow of the Royal Society, FellOW of the Royal As
tronomical Society, and Fellow of the Geological So
ciety. 

Since 1890 his investigations had been continued 
at his observatory at Starfield. Two quarto volumes 
of his "Photographs of Stars," "Star Clusters," and 
"Nebulre," with scientific deductions founded upon 
them, were publisbed in 1893 and 1900. 

Experiments have begun at the United States prov
ing ground, Indian Head, with several kinds of smol{e
less powder. The preference t:ms far seems to be for 
the macaroni-shaped powder, which comes in strips, 
rather than for the flat powder. An endeavor will be 
"Jllade to find a satisfactory ammunition bag, possibly 
of smokeless powder cloth and twice as long as the 
present bag. If smokeless powder can be made with 
success in 40-inch strips the larger-sized bag will be 

adopted for use in the navy. The advantage of this 
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will be that only two bags, instead of four, will have to 

be inserted in the gun, and thus the rapidity of fire can 
be increased. 

• • • 

Electrical Note". 

The Neu-Catrice lamp was introduced to the notice 
of the mining fraternity at a recent meeting of the 
Institution of Mining Engineers. It has small ac
cumulators, two cells in all, and the electrolyte is con
tained in such a way that the lamp can be held in any' 
position without spilling the fluid. Small charging 
plugs are provided, and the lamp can only be lighted 
when a small shutter-connected with the switch
is closed and the charging plug withdrawn. In one 
size the whole apparatus weighs rather less than 4 
pounds, and gives 0.8 candle power for 11 hours; a 
larger size weighs 5 pounds, and gives 1 candle power 
for 15 hours. A special charging table is used, on 
which the lamps-connected in series-are charged 
daily by the colliery dynamo. The cost of mainten
ance has been found, at the Bruay collieries, to amount 
to one halfpenny per lamp per diem. The total work
ing cost of electric mining lamps has been found to 
be seventy-five cents per lamp per annum more than that 
of the ordinary oil lamp; but this does not seem to be 
a high price to pay as an insurance against explosion 
in mines, more especially in cases where the atmos
phere is dangerous.-Electrical Magazine. 

A new kind of microphone was recently described 
by the inventor, M. Tariel, before the French Physical 
Society. The novel feature of the instrument is the 
special way of preparing the carbon grains llnd other 
similar bodies. After taking carbon plates �nly 0.15 

to 0.2 millimeter in thickness, having a perfectly pl:wo 
and polished surface, and breaking them by hand i:1to 

small pieces, the fragments are passed through a sioY." 
the meshes of which can be traversed only by particles 
of less than 1 millimeter. This powder is introdu�eu. 
into a microphone, arranged as follows: A moval;]e 
electrode, constituted by a carbon plate of the 8:111.1e 

thickness as the particles, is connected with one of 
the terminals of the telephone line, while the other 
electrode is formed of a carbon block in the neighbor
hood of which the particles are placed; this electrode 
is arranged on a thin carbon plate, to which the other 
wire of the line is connected. The distance separating 
the electrode is just 1-10 millimeter, the whole being 
solidly fixed in a ebonite box. The following merits 
are claimed for this new device: On account of the 
great number of contacts between the plane and light 
particles used, the apparatus is highly sensitive. The 
vibrating surface is diminished as compared with 
other types of microphone, and there are no insulating 
bodies retarding the vibrations between the two elec
trodes, such as felt, wool, etc. There are further no 
polarization phenomena, and the apparatus will not 
give r;se to the production of electric arcs. It will 
finally b-e possible to construct microphones of smaller 
weight, smaller dimensions, and at the same time o'f 
a sensitiveness at least identical with that of other 
types of apparatus. When connecting with this micro
phone a small receiver, the terminal of which is intro
duced into the hearing circuit, a complete microtele
phonic apparatus of the minimal weight of 27 
gramjru�& 1S obtained, which can be held to the ear by 
means or a spring. 

.... , .. 

'('he current Suppletnent. 

The C1Irrent SUPPLEMENT, No. 1491, opens with a 
copiously illustrated article on modern coal-hoisting 
apparatus. Prof. H. L. Callen dar describes some in
structive experiments on an air-cooled petrol motor. 
Scientific experiments on this type of engine have been 
comparatively few, for which reason Prof. Callendar's 
work is all the more valuable. lVIr. Richard K. Meade 
exposes tht' fallacy of the tests ordinarily applied to 
Portland cement. In an interesting article entitled 
"'Striking Objects Found at Carthage," the Paris cor
respondent of the SCIENTIFIC AMERICA:" describes some 
noteworthy archeological discoveries. The N-rays are 
again made the subject of some discussion. It will be 
remembered that Dr. H. W. Wiley, of the United States 
Department of Agriculture, some time ago began a 
series of elaborate experiments, for the purpose of de
termining the effect of well-known preservatives upon 
fcod, among them borax. The experiments have now 
been concluded. A digest of Dr. Wiley's report is 
published in the current SUPPLE"IENT, and will doubt
less be read with considerable interest. Mr. Emile 
Guarini begins a series of articles on the electro
metallurgy of steel, which may well be considered a 
most exhaustive review of the entire subject. Al
though the present installment is unillustrated, the 
articles that will follow will be exceptionally well illus
tr'ated with diagrams and photographs. The Paris 
('orresllondent of the SCIENTIFIC AlVmlUf'AN continues 
his technical description of the racing cars in the 

Gordon Bennett Cup Race, describing in this install
ment the Mol'S car, the Belgian Pipe car, and Mr. 
Edge's Napier car. 
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ELECTROSTATIO ILLUMINATIONS : INTERESTING EX· 

PERIMENTS FOR TH]! INDUCTION MACHINE. 
BY HOWARD B. DAILEY. 

Among the multitude of attractive experimental pos
sibil ities suggested by high-tension electricity, there 
is no class of phenomena susceptible of more interest
ing treatment, or in whose development lies fairer 
promise of  gratifying result from simple apparatus, 
than the beautiful luminous effects of the static dis
charge over interrupted conductors. A certain few 
pleasing experiments of this character have long 
formed a familiar subject of  i l lustration in most of 
the older works o n  physics ; however, very l ittle recent 
effort toward any amplification of these beautiful 
effeeLs h as been made. 

Ordinarily,  in such experiments the conductor re
mains at rest, its cut spaces i l l umined by the tllcctrie 
discharge, the value of the result as a spectacle d epend
ing upon the necessarily l imited disposition that can 
be made of the luminous conductor ; but by arranging 
thc latter to be ]{ ept in rapid motion, so as to call 
into play the phenomenon of persh;tence of vision, this 
form of experiment become;,; at once susceptive of Home 
exceedingly fin e  adaptations. 

To those having at hand a good static machine the 
i l lmninaLion of such objects as wine glas:,;es, vases, 
lamp chimneys or any symmetrieal glass object of this 

sort becomes �1asy, and consti tutes one of the most 

beautiful of all the varied l ine of possible vi sual effects. 

Fig. 1 suggests the method of  arranging such articles 

for i l lumination. In the examp l e  ill ustrat ed a large 

goblet of thin glass is held  by three small screws u pon 

a revol ving platform h aving upon its under s iehl a 

sma ll  grooved pulley which is belted for moderate l y  

rapid rotation t o  a su itabl e hand wheel. A s ingle nar

row strip of tinfoil ,  1-1 6 of  an inch wide,  is  cemented 

over the glass with thiek shel l ac varnish as follow::; : 

Star ling under the goblet at the spindl e  oj' the whirl-

Fig. 2 .-LUMINOUS GOBLET .  

ing table,  with 
which it makes 
e o n  t a c t, the 
stri p proceeds to 
the edge of the 
foot of the glass, 
which it follows 
for perhaps an 
inch ; thence in 
a eurved l ine 
across the base 
to the s t ·e m, 
which it ascends 
in a straight 
path ; then, oV'lr 
the bowl of the 
g o b  1 e t in a 
somewhat sinu
ous course to 
the .upper rim, 
after following 
which for about 
one-third its cir
cumference it 
descends upon 
the inside, and 
terminates i n 
the center at the 
bottom. All that 

portion of the tinfoil on the outside and along the 
upper rim is  divided every eighth of an inch with a 
Imife point, those parts within and under the goblet 
being left intact. The d ivisions should be carefully 
gone over and examined to see that they are all per· 
feet and of �,ufficient width to insure a good bright 
spark at eaeh break when the current from a Wims
hur8t machine is passed through the foil.  
Current is  led into the strip through binding 
posts attached respectively to the supporting 
::;pindle of the whirling table,  and to the foot 
of a vertical conducting standard formed of 
brass tubing, rising from the base of  the ap
pa rat u s  at some distance from the goblet. The 
curved upper part of the standard, formed of 
thiel, wire, is made removable to allow of  
changing the object to be exhibited, one end 
fitting into the brass tube,  the other ter
minating i n  a fine, straight, stiff wire that ex
tends down inside of the goblet, nearly touch
ing the end of the tinfoil Htrip. A piece of 
glass j ubing covers the lower part of the 
standard for p1lrposes of insulation. When 
the glass is whirled rapidly wilh t.he :s tatic 
d i ,dl arge passing over it in a darkened room, 
the effed is one of exceeding beauty. Sur
rounding objects and even the substance of 
the gobl et itself are invisible.  Nothing i s  
seen b u t  the brilliantly luminous strip, multi
p l ied many times by persistence of  vision, and 
seeming to cover the whole glass at once, 
studding it most beautifull y  all over with in
numerabl e j ewels of sparkling l ight. Some 

idea of the general aspect of the experiment 
may be gained from the second illustration. 
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'1'he ornamental i rregularity seen around the peri
phery of  the foot of the goblet is  obtained by cutting 
out of that portion of the tinfoil following the edge a 
section about % of an inch long, producing at this 
point a spark longer and brighter than the others. The 
same might be  done with the upper rim if desired. 
Should it be desirable to produce these results on � 

Fig. 3 .�DIAGRAM SHOWING APPARATUS EMPLOYED. 

large !' sca l e, such o bj ects as fish globes, "h ow d omes, 
large bott les ,  etc. , may be used , the style  of decoration 
being capable of considera b l e  variation through the 
disposal of the l u minous strip. 

One of the finest of l uminous optical effects with 
which persistence at' vision has to do i s  that known as 
"Gassiot·s wheel," produced by the rotation of a single 
Geissler tube. Owing, however, to the fragil ity and 
expensiveness of  Geissl er tubes and the difficulty of 
mounting them safely for rotation, the spectacle is  
rarely exhibited. A beautiful mod ification of this ex
periment, utilizing the interrupted conductor, and hav
ing the ad vantage of simplicity and substantialness, 
will  be understood from Fig. 3 .  A thin, smooth, well
shell aced board, B, 2 4  inches long, is  mounted at its 
middle on a metall ic  shaft so as to be capable of rapid  
rotation edgewise. On the back of the board at each 
end are screwed two small plates of sheet brass to 
which is soldered , in such a manner as to be concentric 
with the shaft, a ring, R,  of stiff wire, about equal i n  
diameter t o  the l ength o f  the board. A narrow tinfoil 
conductor, F, divided at 14 -inch intervals, is  laid on 
one half the board in some fanciful shape, insulating 
with thick, transparent mica wherever the foil crosses 
or returns upon itself. The ends of the strip make 
contaet with the shaft and ring respectively.  From the 
opposite poles, l' and P', of an influence machine wires 
are run, one direct to th e shaft and the other through 
an adjustable spark gap to a stationary spring, S, of 
th in leaf copper, or a small tinsel brush, bearing l ightly 
against R. When the board is  whirled in the dark 
with the static d ischarge in action, there appears a 
magnificent, brilliant, many-armed star of generous 
sille. The original of the photograph, Fig. 4 ,  produced 
in  this manner with a large generator, was over three 
feet across. Exquisite color effects may be secured by 
placing over d ifferent portions of the l uminous con
ductor pieces of mica stained thickly with transparent 
water colors, such as are used for coloring lantern 
sl ides.  photographs,  etc. The speed of rotation for the 
above experi ments should approximate 450 turns per 
m inute to insure good persistence effects. 

The spark fulfills an important function in all inter· 

Fig. I.-GOBLET M OUNTED FOR ILLUMINATION. 
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rupted conductor experiments, especially those in 
which the conductor is to be rotated. Evidently, 

.
in 

the latter class, the spark d ischarge from the influence 
maehine must occur at regular time intervals, or the 
elements of the luminous figure will not appear evenly 
spaced. The gap operates to effect the necessary 
steadiness of  d ischarge, besides adding greatly to its 
brill iancy. It  also increases materially the power of 
the generator to overcome a given resistance. Through 
its use, in conjunction w ith the two small Leyden jars 
of a medium-sized Wimshurst machine, the writer has 
been able to send with ease an apparently continuous 
d ischarge entirely around a room fifteen feet square 
over a tinfoil conductor divided every two inches, the 
same being shellaced d irectly on to the wall paper 
near the ceiling, the latter also carrying as a center
piece a large circle,  similarly made, over four feet in 
d iameter. To an observer seeing it  for the first time, 
this effect is novel and surprising. The whole atmos
phere seems aglow with a subdued, mist-l ike radiance
pale, shimmering, and weird.  The gap should be ar
ranged between two large, rounded surfaces, such as 
smooth metal or foil-covered wooden balls, 2 Y:J inches 
or more in diameter, one of them on a sliding rod for 
adjustment. 

• •  I • 
A c i d-proof R u b b e r  Goo d " .  

Dr. C .  O. Weber says, in the India Rubber Journal, 
Um t p ure vulcanized rubber is very l ittl e acled upon 
by adds ; tile less pure the smaller th e capabil ity of 
the rubber to absorb aqueous l iquids.  It  is welJ known 
that Para rubber on prolonged immersion in water 
will eventually be found to have absorbed from 24 to 
28 per cent of water. On testing d ifferent brands of 
rubber in this respect, it is soon found that they ex· 
hibit great differences in their capabil ity of absorbing 
water, and it  is  also found that th is varia;.ion very 
closely follows the percentage of resinous 'matter con
tained in the various brands. This should not, h o w
ever, be taken to amount to a recommendation to use, 
in the manufacture of acid-proof goods, resinous, low-

Fig. 4.-COLORED ELECTRIC STAR PRODUCED WITH 

IN TERRUPTED CONDUCTOR. 

class rubbers only. This would in so far be  a mistake, 
as the rubber substance propel' of the low-class rubbers 
is itself much more read ily affected by the above-named 
acids than the h i gh-class rubbers, notably Para. But 
this  observation of the decreased capability of low
grade rubbers to absorb water clearly indicates the 
line to be followed in the production of add-proof 

goods. It  will, indeed, be found that mixings 
of Para with resins show a very much de
creased capabil ity of water absorption, but 
there are, as a matter of fact, several sub
stances wh ich prove far more efficient in this 
respect than the resms and which at the 
same time are l ess objectionable for com
pounding purposes than the latter. These 
SUbstances are paraffin wax, ceresin, m ixtures 
of paraffin wax and heavy mineral oils,  and, 
better still ,  the products obtainable by treat
ing paraffin wax with sulphur. 

.. , e , .  
(� o ] (l �tora::!;c of li IlI_les. 

The cond itions under which th e proJ ongcll 
s torage of apples may be suecess[lI 1 1 y  c.;arriell 
cut has been studied during the past two 
years by the United States Department of  
Agriculture, and the cold storage of  apples 
has now made this fruit available practical ly 
the whole year round. Several hundred dif
ferent varieties were stored in order to make 
the tests. It  appears that there is  no diffi
culty whatever in storing apples in the aut
umn and keeping them until ht ' . ' in the fol
lowing spring. All  that is apparently neces
sary is to keep an equabl9 tempprature ; just 
about freezing paint is th'J most satisfactory. 



THE WORK OF A WESTERN CYCLONE. 
BY DAY ALLEN WILI�EY. 

The wind storms which so frequently pass over 
various parts of the West in the form of cyclones 
or torna does have produced some curious results in 
damaging structures, but it is a question if  any disas
ter of this kind has ever left more remarkabl e  wrecks 
in its path than that from which the town of St. 
Charles, Minn. ,  suffered. St. Charles is located in 
-Winona County in the extreme southeastern portion 
of  the State, about twenty miles from Rochester and 
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rapidly-rising temperature, while it was noticed that 
the barometer was falling w ith equal rapidity. The 

atmosphere became so "thick," to use the expression 
of an eye-witness, that the sun was completely ob
scured by noon, and the town was enshrouded in dark
ness as dense as if it were midnight. 

It  was calculated that the cyclone which developed 
did not last over one minute, being followed by vivid 
fla"hes of lightning wh ich accompanied a hail storm, 
then a heavy rain. The entire d isturbance, however, 
did not last over five minutes, when the clouds dis-

81 
prised a main building with two side wings, a small 
addition in front and a diagonal addition in the rear_ 
Th e brick walls were reinforced with heavy stone at 
the corners, while the roof was of metal . Every pane 
or glass in the main portion was demolished with the 
exception of two. A portion of the roof was com
pletely l ifted off, one sheet of metal being blown 
against a small tree with such force as l iterally to cut 
the trunk in two. Fortunately the school children 
were at their homes at lunch, and no one was inj ured 
in the building. One of the upper floors of the school 

Building- Con taining the Dentist's Office The Room on the Right was Occupied by 

the Dentist. He was Thrown Through the Wa ll at the Left and Killed. 

The Wrecked Schoolhouse, Showing the Damage Done to the Upper 

Portion. 

Scene at the Railway Station, Showing the Ruins uf the Depot and W hat is Left of the Grain Elevator. 

Il(,a r the JVI i�sissi)lpi River. It is a typieal northw est
e r ll comm unity, having about 1 , 500 population. I t  is 
the market for a rather extensive faj-ming region, and 
in add ition to storehou ses, ineludes a grain elevator, 
a flouring mill ,  a furniture factory, and several other 
in dustries. Nearly all of the stores were built of 
brick, as well as the schoolhouse, which was the most 
substantial structure in the town . 

The day of the d isaster was cl ear and sunny nntil 
about 10 o'clock in the forenoon, when l ight ('l ouds 
began to obscure the sun. The mercury indicated a 

THE WORK OF A WESTERN CYCLONE. 

appeared, the rest of the day being as bright and 
clear as before the disaster. 

So wide was the track of the cyclone, that every 
building in the community but three suffered more or 
lE:SS from its violence, althongh there are about two 
hundred structures in the town. While several of the 
smaller dwell ings were l eveled to the groll!1d, many 
of the other buildings were l eft standing in various 
conditions, alth ough the walls of most of them were 
so weakened as to require rebui lding_ The public 
schoolhouse, as will b e  seen by the illustration, com-

An Upturned Dwelling. 

The Flouring Mill Lifted Orf Its Foundation. 

was actually blown out of the rear portion. and the 
furniture with it,  hut the rooms on the lower floor 
were but l ittle injured. 

On the main street Mr. George Jesson, a dentist ,  
had an office in the second story of a frame b u il ding. 
I t  is stated that he was working with a patient when 
the cyclone struck the town. As the illustration 
shows, the front wall of the upper portion of the build· 
ing was ripped off. The wind current actually foreed 
the two men through the side of  the build ing, kill ing 
the dentist and severely inj uring the patient. The 



hole through which they were thrown is shown at the 
left of the picture. Near by stood a furniture warE" 
house, having front and side walls of brick, while the 
floors were supported by heavy wooden beams. The 
warehouse was practi cally demolished, ahd most of 
its contents, including beds, mattresses, bureaus, and 
other furniture, ruined.  I n  one of the apartments was 
stored five hundred chairs. Apparently the force of 
the storm was spent in  this portion of the warehouse, 
for every chair was actually blown out ')f it, some of 
them being found several hun dred feet av:ay. Nearly 
all of the chairs were more or less broken. 

The elevator was located near the track of  the rail
road, adjacent to the depot. It was s u bstantially built,  
having a framework of dovetailed timbers covered on 
the outside with heavy planking. I t  was nearly filled 
with grain awaiting shipment, and at the time of the 
disaster, several cars were being loaded. I n  spite of 
its heavy contents, which acted as so much ballast, 
the sides of the elevator formed such resistance to the 
force of  the wind that i t  was moved about twenty feet 
from its foundation and the top blown off. The down
ward suction of the air current apparently produced a 
centrifugal motion inside,  which removed most of the 
grain, some of it being found afterward a mile away. 
A train of about twenty box and flat cars stood on a 
siding near the station. One of the box cars, which 
was loaded with flour,  was l i f ted from the rails, 
crushed like an eggshel l ,  and the flour spread over an 
area o f  several hundred feet, the ground appearing 
a� if  covered with snow. Near the carload of flour was 
coupled a flat car loaded with l um· 
bel', every piece of which was blown 
off. The depot was re(luced to a 
mere mass of wreckage, which can 
be seen in the i l l ustration in  front 
of the elevator. 

Next to the schoolhouse, the 
flour·mi l l  referred to was the largo 
est structure in the town. I t  was 
built of  wood, with gabl e  roof sur· 
mounted by a cupola, and formed a 
target for the missiles of various 
ldnds blown through the air.  Pieces 
of wood vary ing from planks a foot 
in w i dth and an inch in thickness 
to mere spl inters, stuck in the sides 
and root. Strange to say, the mill  
itself was but l ittle damaged, al· 
though it is  al most a total loss,  for 
the reason that i t  W::lS l i fted up and 
carried nearly fifty feet from its 
foundation, and could not be reo 
placed. In a number of instances 
two-story dwell ings were l i fted an<l. 
thrown on their sides,  and in one 
case a house was l iteral l y  forced to 
turn a half  s

'
omersault, as arr ath

lete would say, being found lying 
on the roof timbers, the roof. itself 
having been crushed in. 
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into the basement of a building across the street, and 
when picked up but two bottles were found broken. 
When . the work of rescuing the victims began, the peo
ple who hurried to the ruins were attracted to one 
spot by the howling of a dog, which they found alive 
althongh buried under a pile  of brick and timbers, the 
timbers lying in such a way as  to keep the weight 
from the animal. It was clasped tightly in the arms 
of its owner, who had evidently met instant death, 
being crushed by the timber which had saved the 
dog's l ife. 

Probabl y  the enormous force of the air current was 
more strikingly displayed by its effect on the opera 
house than even in the wreckage of the town. This 
was also built o f  wood, the sides being inclosed with thin 
clapboards nailed upon scantling. Although it was 
d irectly in the path .of the cyclone, the prinCipal dam
age done to the building was by pieces of wood in 
various forms, which were hurled through the air. A 
score of such missiles as strips of planking two inches 
in  thi"ckn ess, boards, and l imbs of trees were found 
sticking out the side exposed to the storm, like arrows 
driven into a target. 

. .  , -
A SECTION OF THE HUDSON RIVER TUNNEL AT THE 

WORLD 'S FAIR, 
BY THE ST. LOUIS COHRESPQNU "; N T  O F  THE SCI ENTIFIC AMERICAN . 

The exhibit of the Pennsylvania Railroad Company 
at St. Louis includes an actual section of the Pennsyl
vania Tunnel that is being built beneath the Hudson 
River. When the Fair is over, this section will be 
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ate. to carry the tunnel througb a river mud and silt 
that are of snch consistency that the question of the 
stability and perfect alignment of the tunnel calls for 
special study. Although the silt is  sufficiently firm to 
preserve the tunnel itself in perfect alignment, it was 
eonsidered by Mr. Jacobs that provision should be 
made for carrying the moving train loads independ
ently of the tunnel shell. I t  was considered that if 
the heavy Pull man trains, weighing with thei r: loco
motives as much as 600 to 700 tons, were al lowed to 
bear directly upon the shell of the tunnel, their  weight 
and impact might produce a settlement and set up 
bending stresses that would result in  fracture and 
leakage. The problem will be solved by driving a 
l ine  of very massive cast-iron screw piles through the 
floor of the tubes, at 1 5·[00t intervals,  with their heads 
projecting within the tnbes, and capping the piles with 
a system of heavy transverse girders and longitudinal 
stringers, upon which the track rails will be laid. The 
heavy loa<l. and severe impacts of  the trains will thus 
be received by the piles,  and should there be any slight 
settlement of the piles under load, the movement 
would not affect the tubes, which would serve their 
proper purpose as an envelope for the protection of the 
trains. The piles will b e  driven either to rock or to a 
bearing capable  of sustaining a predetermined load.  
Of the 24 ,049  feet of  cast-iron single·track tunnel,  1 2 " 
1 7 4  feet will be reinforced wi th screw piles.  

• • • 
D o e s  B o d y  IlJ ak e  B r a i n ? 

In a recent number of the Contemporary Review 

Considering the damage done by 
the storm, the loss of l ife was reo  
markably smal I .  Nine persons 
were killed, 'whi le  four were fatal l y  
injured, but a number o f  people 
escaped deatb and injury almost mi
raculously. Mrs.  L. Sheri dan re
sided on the second floor of  a 
building on the main street. The 

A Section of the Pennsylvania Hudson River Tunnel at the World's }-air, With Section of Day 

Coach Inside. 

appears a forcible and suggestive 
paper on "Play as an Education," 
by Woods Hutchinson. His chief 
contention is that the progress of 
investigation in the field of  psycho· 
physics continues more and more 
decidedl y to indicate that the or
ganization o f  the brain is bound up 
so closel y with muscular activities 
that no educational scheme can be 
rightly hased on a plan which does 
not take full cognizance of this 
fact. I n  the hydra the nervous 
organization consists simply of 
fibers \7h ich assist in  securing food ; 
there is no brain. In the starfish, 
the brain, i f  brain it can be called, 
is  only a double ring of nerves 
about the mo uth. As we ascen<l. 
the scale of  animal l ife we find sim
ilar rings about the nose and eye. 
The locus of  these rings determines 
the capital of the body·state, and 
all the rest of the territory includ· 
ed in  the area o f  the animal hastens 
to get a representation there. Such 
is the genesis of the b rain. r( 
th ese observations be sound, it may 
be inferred that the more complex 
and delicate the muscular l ife, the 
more complex and delicate will be 
the structure of  the brain· and the 
greater its intellectual power.  
This conclusion is supported by a 
study of the play of animals. The 
simplest organisms have no period 
of  play. The frog has no play time. 
Birds have little. I n  this respect 

lo wer part was used as a store. She was Sitting in 
the front room when the cyclone came up.  The front 
wa l l  was torn away from the building from founda
tion to roof, l eaving the roof and floors without any 
support on the sid e damaged.  Mrs. Sheridan had the 
presence of mind to rush down stairs and out of the 
building just in time to escape bein!? caught in its 
ruins, for the rest of  the structure fel l a moment after· 
ward. A Mrs. Drew and two chil dren were in  their 
home-a frame dwelling two and a half stories high. 
The house was carried a d istance o f  seventy-five feet, 
as verified by measurements made after the d i sast(,l', 
but none of the inmates was injured, although they 
were thrown to the floor of the room in which they 

were s i tting. The roof o f  the house was torn off and 

lodged in a grove several hundred feet d i stant. 

The d irection of the cyclone was such that a remarl,

ably large number of stores and resi dences were dam
aged by the front walls being torn off, most of them 
collapsing as a result of the injury. One of the larger 
dwell ings, owned by Christoph er Lorensen, was left 
unharmed by the cyclone itsel f. About five hundred 

feet from it,  however, stood a small shed built of  
heavy planl{s surrounding a w el l .  This was thrown 
against the side of  the Lorensen honse with such force 
tb at it passed through the outer wall of boards and 
the lath and plaster wh ich l ined the interior ,  not stop
ping until i t  had strn<ol, the opposi te wall , an(l partly 
break i n� th r o l l � h  i t. 

Th i s was one o f  the n n merous J'real{s of th � (�ycl om�. 
In  another instance a case containing about t.wenty 
bottles of m ineral water was blown out of a saloon 

taken down, and ultimately it will be built into place 
i n  the river mud. The section is made up of eight 
complete rings, each 2 feet, 6 inches l ong, making a 
total length of 20 feet. Through the bottom of the 
shell p roject two o f  the cyl in drical cast-iron pi les, and 
upon them is  supported a section of the track floor
beams and stringers, w ith the ties and rails and third 
rail in  position. The piles are to pass through . the 
floor with a sliding fit. They will be carried, every
wh ere, down to rock, and consequently the load of the 
moving trains will be carried directly by the stringers 
as a bridge and by the piles as bri dge piers, none of 
the shock or vibrations of  the trains coming upon the 
tunnel  tube,  which wil l  act  merely as a protecting 
envelope for the trains. 

The interior of the shell is  lined with concrete, and 
a mass of the same material is formed at the sides of  
the tunnel u p  to the level  of the car w indows, thus 
provi ding two footpaths,  along which passengers may 

walk in case of a breakdown o f  the train. The man 
in the photograph shows that there is ample room for 
this promenade. 

Within the concrete mass are embedded the electric 
conduits. One o f  the block signals is  shown adjacent. 
to the man above referred to. 

The interior o f  the tunnel is filled by a full-sized 
section of a fi rst-cl ass day coach of th e Pennsyl vania 
Rtand arrl Ri7.c,  and in fact th e whol e exhihit iR <oom
pletn in ev(�ry T"(�spect to t he small est d etail. 

In pass i n g  bel ow th e North River, it wil l  be neces
sary, in order to avoid going to a d epth which would 
involve h eavy grades that would b e  expensive to oper- ( 

dogs and cats are the ir  superiors in 
a degree commensurate with their superior intelli
gence. While  the chi l<l.  plays h e  is  organizing his 
brain ; it is  growing ; he is gaining the power which in 
after years will  enable him. successfully to cope with 
situations demanding a well·trained mind.  The lesson 
which lurks in this conclusion for teachers and school 
authorities may be condensed into a phrase : Shorter 
hours of  study, and public school playgrounds every
where. The latter should be un<l.er school supervision 
and should b e  recognized as an integral factor in edu· 
cation, not mel'ely tolerated as a necessary evil or re· 
garded as a side·issue.  Athletics shoul d l i kewise be 
cordially recognized as an essential part and force in 
th e curriculnm. 

. - . . . 
A Ilcieut In u o r!ilJ}a... rU l n e .  

The Blue John mine, at Castleton, Derbyshire,  i s  
fam.ous f o r  i t s  beautiful fluorspar. Antiquaries have 
established the fact that the occu rrence of this spar 
was known to the Romans,  who found it probably whi l e  
worldng th e h i l l s  f o r  lead. Anything that did not 
contain lead, the Romans threw to one side as worth
l ess ; and thus it  was that qu ite recentl y ,  in  a tunnel 
communicating with a shaft made by th e ancient 
adventurers, the proprietors of the mine ronnd one of 

the b i ggest a.nd finest speci m en s  01' th e rare mineral 
ever seen-a mass th a.t harl h(,en pl aced tTwre by the 
Romans nearl y 2 .000  years ago. The l a rg,,};1 vas(�� ever 
made from flnors]lUr i s  in Uw C h at.s w o r t h  scn l ptnre 

gallery. but. it is sai<l. the  l um p  jm;t fon n el m i ght be 
worl(ed into one to rival even t.h at of the Dnke of 
Devonshire.-Eug. and Mining Journal. 



A TRAPDOOR SPIDER. 
BY C. E. HUTCHINSON. 

In many parts of California may be found in great 
numbers nests of the large trapdoor spider, Bothriocyr
tum calitornicum.* The plow has been very destruct
ive of these, but the writer once estimated that, in a 
certain locality long untilled, there were in a s ingle 
acre as many nests of  large size as there were square 
yards, while the very small ones, detected with d iffi
culty, were far more numerous. Any but a close ob
server might walk over fields where these are com
mon without observing a single abode, so perfectly 
does the door simulate the ground surface, especially 
when rains are Irequent, as the door then becomes com
pletely covered with growing vegetation like that 
about it. 

Specimens of the nests-the upper part, including 
th e door-are familiar o bjects in the shops of curio 
dealers, where they are offered for sale along with 
thei r  stuffed and distorted builders.  

Not of less interest than the nest is the life history 
of its maker. I t  l ives much longer than spiders be
longing to most other genera. One year after hatching 
it measures scarcely 3-16 of an inch in length, ex
clusive of l imbs, while an adult measures 1 14  inches. 

By measuring the yearly growth of immature spi
ders, of various sizes,  that were kept under surveil
lance for that purpose tor three years, it was found 
that ten or fifteen years are required for them to reach 
maturity. After that the spider's l i fe is  problematic ; 
but several spiders known to have been adults three 
years ago are still relatively active. Bearing in mind 
its very peculiar l ife,  which i s  one of l ittle action, it  
is  not unreasonable to bel ieve that it  may l ive more 

An Adu it Spider. 

than twenty years, all 
told. 

More wonderful than 
its longevity is the fact 
that during its entire 
lite,  exclusive of the 
few m on ths passed 
within the nest of  the 
moth er spider.  it main
tains but a single home, 
a tunnel in the ground, 
of its own d igging, 
widening and deepen
ing it as its own 
growth requires I t  
will suffer from flood, 
famine, and d evasta
tion rather than aban-

don the home of its first choice . Without a knowledge 
of its habits, the significance of various layers of silk 
upon the undersi d e  of  the door o f  its home i s  not ap
parent.. The layers, which resemble thin wb ite paper, 
are closely united , but may be separated with care. 
They are made one at a time, a s i ngle layer covering 
the entire underside of the door at the time the layer 
is fabricated. Once each year during the growth of 
the spider, the door, composed of ear th and silk,  i s  en
larged by adding wet earth to its free edge, after which 
a new layer of  silk is applied, extending over the new 
as well as over the old part. As many as six or eight 
layers may be removed from an old door, but seldom 
m ore than that number, as the older ones disappear 
by process of  decay. 

When the door is  removed, the spider makes a new 
one having a single covering. Other layers are sub
sequently added, even in the case of  an adult, but in 
the latter instance the successive coverings l ie  wholly 
one upon another.  not being separated at their edges 
by earth , as 
the full -grown 
spider has no 
occasion to re
enlarge i t IS 
door. 

The opera-

Echidna. 
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turn about and spread over it a quantity of silk, which 
makes it more secure. On top of this,  and at either 

end of it,  other particles are carefully adjusted in 

like manner to the rim or to those in place, the opera

tion being repeated until t' � structure is a third or a 

quarter of its destined width, when it is pulled over 
to a horizontal position, the spider presumably sensing 

Longitudinal Section of Upper Part of Nest, the Dotted 

Lines on the Door Showing its Y�arly Accessions. 

an added security. Further additions to its edge are 
made by raising the door each time to a vertical posi
tion. The growing e d ge i s  circular in  outl ine from 
the start, and is  molded to the proper thickness be
tween the fangs and mandibles of the builder. 

No silk is purposely applied to the upper side,  but 
the under surface is well smeared with it,  the greater 
part being added a little at a time as each particle of 
earth is put in place. The word smeared is used be
cause the silk of this spider and others of its class 
issues from long rows o f  pores i n  the underside of 
finger-shaped organs, which are drawn over a surface 

from side to side,  and more often while in contact. 
The employment of plastic earth in making the door 

makes the fitting of that o bject perfect ; for while it  
is yet wet i t  is  d rawn down into the flaring o pening of 
the tunnel, the soft  edges yielding where pressure is  
greatest. vVhen a door is wel l  pulled down,  water 
may stand over it for several hours without entering 
the tunnel further than to moisten the wall and its 
l ining. 

The heavy earthen door, usually of adobe, with 
its stout coating o f  silk, is  well suited to protect the 
deSigner from insect foes, but in June or July the 
spider enters upon a period of inactivity which, in the 
case o f  those hal f grown or younger, extends th rough 
th e summer and autumn or until the so-called rainy 
season appears ; and these younger spiders, as an ad
d i t ional safeguard,  barricade the door by packing wet 
earth against it  from within,  completely filling the 
upper part of the tunnel . The l ower end of the plug 
is made dome-l ike.  smooth , and is  coated with silk like 
th at covering the rest of  the wal l .  

The adults do  n o t  employ a l i k e  means, b u t  the 

immature spiders that are over half grown, and some 
adults, fasten the door with a quantity of silk applied 
to the wall  o f  the tunnel and to the door at their l ine 
of contact, by which the door is well  fastened down . 

The protection afforded by these means enables the 
immature spider to pass through its helpless molting 
stage unmolested,  and the adult female to fabricate her 
one egg cocoon of the year, and attend it,  undisturbed. 

The tunnel in which it  . passes this peculiar exist
ence is, for the time, practically air-tight, being made 
usually in h eavy clay, or adobe, very hard in summer, 
and having its smooth wall covered completely with 
a closely woven and firmly adhering coat of fine silk.  

plete reclusion should not be described as l ethargic, 
since it  becomes active when d isturbed, but it con
sumes no food whatever for five or  s ix month s,  nor 
does i t  partake of water, unless such is  gathered in 
some unexplained manner from the humid air of  the 
closed cell .  

Remarkable as are the natural cond itions under 
which the spider exists throughout the dry season, it  
is  capable of enduring like conditions for a much 

longer time, as shown by actual test in the case of  
three adults selected for the purpose. These were 
kept for sixteen months unquestionably without. food, 
showing riO ill  eff€�ts from the treatment. In this in
stance proper food was offered at the end of twelve 
mont.hs-the writer not having the heart to continue 
the experiment longer-but the offering was declined, 
as the spiders were then enduring the semi-l ethargic 
condition, out o f  which they emerged i n  due time, to 
take food naturally. 

--- ,--- � ... -----�---�---� 
SOME NEW ADDITIONS TO THE UNITED STATES 

ZOOLOGICAL PARK, 
Dr. F. W. Goding, United States consul at New

castle,  New South Wales, has secured for the United 
States Zoological Park the most important collections 
yet received from any one source, amounting to 1 4 0  
specimens, among which are a Tasmanian zebra wolf 
with three young, a Tasmanian devil,  three echidnas, 
thirteen kangaroos of various species, three phalangers, 
two flying phalangers, four native cats ( Dasynrlls ) ,  
a b l a c k - b a c k e d  
jackal, a pair o f  
emus, thirty cocka
toos and paroquets, a 
wedge-tailed eagle, a 
pair of black swans, 
and many other 
birds. 

The echidna, of  
which a specimen 
was sent by Dr.  God
ing, varies in l ength 
from 12 to 18 inches. 
Its broad, depressed 
body is mount.ed on 

very short, strong 
l egs, terminating in 
big, powerful claws, 
suited to d igging in 
hard ground. The 
s m a  J 1 head t.er-
minates in a nose, 

Nest of Younl[ Spider, Showing 

Closed Door, Plug of Mud and 

Characteristic Trend of Tun n el. 

which is  prolonged into a slender snout. Although the 
mouth is  toothless, the palate is studded with recurved 
spines. The slender, extensile  glutinous tongue is well 
adapted for the capture of ants and other insects. Still ,  
hedgehog-like spines mixed with long,  coarse hairs cover 
the back of the animal. Much like a. hedgehog is the 
animal 's  habit.  of  protecting the under parts, which are 
spineless and clot.hed in silky brown hair, by curling 
itself up.  The animal dwells in  burrows of it.s own 
digging, and obtains its food by excavating in i he 
hilloc:ks o f  ants, which it tears open in order to devour 
the succulent larv�. The echidna is  gentle in dispOSi
tion, endures confinement well ,  eats bread and mi lk ,  
chopped eggs, and the l ike ,  and i s  frequently kept.  as  
an intelligent and playful pet. 

The Tasmanian devil is  a ferocious burrowing, car
n ivorous, dasyuroid marsupial ( Sarcop hilu.s u.rsin/us ) 
of thick, massive form with a large head and short. 
broad muzzle. 

Our photographs were furnisherl by the Smithsonian 
1 nst itnt ion.  

T h  e wind
mills  seen in 
South Af ricl 
are almost in

v a l' i a LJ 1 y of 
A m f' r i c a n  
origin . It is  
said to be an 
exceed i n g I y 
rare thing to 
see one o f  theso 
from England 
or Canada, cwd 
th e reason a(1 ·  
vancel! is  tin: 
the Britishers 

Tasmanian Devil. 

are unable  to 
meet the prices 
ask e d  by the 

tion of maldng 
the door is  an 
i n t e r e  sting 
one, and the 
entire process 
may be ob
served w ithout 
i n c  0 n v e  ni
ence by plac· 
ing a spider in 
a box of wet 
€ a I' t h.  T h e  
hing e - b e a r
ing edge of the 
door is  per
fectly straight 

NEW ANIMALS IN THE UNITED STATES ZOOLOGICAL PARK. American C O ll 
cerns, which 

upon th e upper side, as is also that part of the tun
nel's edge to which it  is joined.  Against a central 
point on the st.raight edgE, of the t.unnel 's  rim the 
spider first presses a small part ic le  of mud. Rehg 
wet it  adheres readily,  which al lows the artisa.n to 

* For the name of this "pider, 1 am mdehted to Nathan Bdllks, W aFll
illgtOn, D. C. 

Though much of the soil in  which these spiders live 
cracks freely during the rainless summer, the cracks 
do not rupture the wall of the tunnel, which often 

appears harder than t.h e surrounding soil ,  and may 

receive 80me special treatment in add ition to the 
troweling, or smoothing, which the spider gives it. 

The spider's condition during this time of com-

are about half those asked for all others . A ttel:c pts 
have been man o to influence the farm ers there w j tb 
the st.at.8�I I" i ,t  that the English mar,h ine  is much m ore 
rl urahly  constructed, but il. has been ['011 11 (1 by j h em 
that the American windmil l  flnSWfll'S a l l  (hmtaTJ(l s  
and lasts j u s t  as l o n g  as t h a t  constructed i n  lGng
land. 
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RECENTLY PATENTED INVENTIONS. 

Electrical Device ... 

MAGNE'l'IC BRAKE.-J. F. ;\IOTZ, Phamix
ville, Pa. In this patent the invention re
lates to magnetic bral{es, and more especially 
to the type of magnet used therein. 'rhe 
more particular object is to provide a brake 
in which the magnet will hold the armature 
when the mechanism is subjected to light 
loads, and especially when a series-wound 
lllagnet is used. 

Of Interest to Farnu:rs. 

CltATE.-J. S. HOI<�'ON, Lincoln, Del. In 
fruit transportation, particularly of peaches, 
freight-cars are fitted up with rows of shelves 
to contain baskets of fruit, so as to prevent 
the fruit from being bruised by pressure of 
une package against another. This practice is 
expensive to road and shipper, and the inven
tur's principal object is to provide a crate in 
which fruit may be packed and shipped with
out the above-referred-to expense. 'l'he crate 
is uf sufficient strength to enable piling of one 
Ull the other so as to allow unrestrained eir

culaLion of ail" between them. 

Of General Interest. 

COArrING 11JYFJLErrS.�I. W. GILFJR, New 
Rpclfonl, 1\1a88. I1Jyelets, especially sueh as are 
apvlicd to shoes and garments, are coated with 
japBn or other varnish or paint. In applying 
the ('oat, which is commonly done by means of 
rutating rolls, the funnel-shaped throats of 
eyelets are apt to become filled more or less, 
and thus obst\'ucted by an accumulation of 
coaling material therein. Mr. Giles finds that 
this may be removed from eyelets and more 
evenly distributed on the enlarged ends or 
heads of the same by means of an air blast 
or cnrrent directed through the eyelets. 

I;\jDBX.-H. BOGu>J, Moose Jaw, Canada. 
MI'. Hogue's object is to provide a means by 
\Vhit'h a bookkeeper of commercial accounts 
is allle to systematically arrange names so 
that time can be saved in finding both in 
index and index-hooks. Another, is to employ 
the marginal index in connection with a com� 
pact form of key-index and ruled account 
sheets or pages numbered in consecutive order 
and interspersed with groups of index-sheets, 
the whole adapted to be bound in a way to 
provide for the removal of a filled sheet or 
completed account, so that another sheet may 
he placed in the book as a substitute for the 
completed sheet. 

'l'!DMPOHARY BINDER.-A. 'l'. BArrEn, 

New York, X. Y. 'l'he invention relates to im
provements in devices for holding loose leaves 
or sheets in a secure manner, the same com
monly known as "'temporary" binders. The 
object is to provide an improved form of post 
capable of extension or prolongation on the 
gradual accumulation of the leaves, the post 
having its members interlocked and held in 
seci1�e positive manner and always presenting 
the ratchet-teeth on its several members in po
sition for eJ>gagement with bolts or dogs on 
the locking-slat. 

SUPPORT FOR RlD�'RlGlDRATING-CHAM
BERS.-V. A. DE CANIO, Union Hill, N. J. 

'l'he invention has for its object the pro
vision of a movable support _for use in ice
boxes and other refrigerating-chambers-such, 
for instance, as are used in hospitals, morgues, 
and the like-and arranged to permit coo.
venient removal of the supporting-tray from 
the chamber or replacing it therein. 

points in case one becomes dulI, and to pre
vent the fastening devices for the points from 
being injured when the hook is thrown down. 

Heating and Lighting. 

IIlDATER.-A. G. KAUFMAN, New York, N. 
Y. The heater is arranged to produce com
plete combustion and a rapid circulation and 
hea ting of the air in the room to insure quick 
heating thereof or to allow of heating culinary 
and other vessels set on the heater, the con
sumption of gas by the heater being very 
economical and the flame confined within the 
heater, thus preventing accidental fires. The 
invention relates to heaters, radiators, and 
stoves for heating rooms, vessels, and the 
like and adapted to be attached to gas
burners. 

HYDROCARBON-BURNER.-R. MATHESON, 

San Diego, Cal. In its general arrangement 
this invention comprehends a novel construc
tion of generating means, including a con
verter adapted to project into a stove or other 
casing in which the burner is beld for the 
usual purpose, a jet-pipe forming an attached 
part of the converter, and a supplemental 
vapOrlzmg means for initially heating the 
main converting or generating devices. 

Hou .. ehold Devices. 

FOLDING BlDDSTEAD.-M. BENZ, Nash
vine, rJ'enn. This invention is an improvement 
on a previous invention made by n.lr. Benz fat' 
which he receiYed a former Letters Patent; 
and the object of his present improvement is 
to simplify and increase the effectiveness and 
ease of operation of folding beds of the type 
represented by the aforesaid patent. A fur
ther object is to provide a bedstead which is 
both effective and reliable in use and one 
which may be readily manipulated with small 
exertion and carried into and out of position 
for llse without noise ·01' friction. 

SHADE-ROLLER ATTACHMEN'l'.-B. F. 
BELL, Nashville, Tenn. The improvement is 
in the nature of an attachment for shade-rol
lers, preferably those of the Hartshorn type
that is to say, rollers in wbich a hidden spring 
is wound up by unrolling the shade and is 
retained so wound up by a pawl or detent 
engaging the spindle on which the roller 
proper is mounted. 

LOCK I,'OR lD'X'l'ENSION-TABLES.-A. L. 
CRA�DALL, Hanover, Pa. The object in view 
of this inventor is to provide novel details of 
construction, which enable the complete clos
ure of the joint and the positive lock of the 
main sections of the table in closed position, 
affording convenient means for effecting such 
a locked closure and also for releasing the 
sections of the table when this is desired. 

J;'ILING-CABINE'l'.-T. P. DOLAN, Houtz
dale, Pa. The purpose of Mr. Dolan's inven· 
tion is to provide a cabinet for the convenient 
and systematic filing of letters, bills, in
voices, and all kinds of documents and an 
accompanying index by means of which docu
ments can be quickly and accurately located 
in filing, which index can be used for filing 
purposes if desired; but at such times a sup
plementary index is employed. 

Machines and Mechanical Device ... 

KNIT'l'ING-MACIIINE.-S. A. DODGE, Mill
bury, Mass. The improvement relates to cir
cular knitting machines ; and its object is to 
provide an attachment arranged to automatic
ally close all the needles for a number of 

DUST-'l'RAP AND VENTILATOR.-F. E. courses to make a plain stitch and to then 
close alternate needles for a number of courses �)A\"lS, At?hison, Kan. T�e inventor's object 
to form tuck-stitches and thus produce a 

IS to prOVIde a dust�arrestlng trap for bot or . .  ' J 

cold air distributing pipes which will effec- [ tubular fabn
.
c havmg (ran�verse alternating 

tively coact with any heating or cooling ap- bands o� plam and
. 

tuck stitches which give 

paratus wherein conduits for heated or cold the fabriC an exceedmgly fine �nd
. 

durable ap

air or both, are employed for conveying warm pearance and render the fabn c mcapable of 

01' 
'
cool air to and from rooms and prevent shrinking unduly when made of pure wool or 

intrllsion of dust with the inducted air, a worsted. 

further object being to provide the dust-ar- BOTTLE-WASHING MACHINE.-T. GUEBE, 

resting apparatus with a foul-air conduit to New York, N. Y. The invention relates to 

remove vitiated air from rooms or inclosed improvements in machines for soaking and 

spaces. It is adapted for use with the tubu- washing bottles of that class wherein an end

Inr conduits of hot-air distributing apparatus, less conveyer is guided to travel through a 

and while the trap may be placed for arrest- succession of baths. In tbe service of ordin

ing dust at each air-inlet to a room, it may ary machines bottles are sometimes broken, 

he positioned at the junction of a cold-air and wasbed bottles accumulate in the final 

pipe with the lower portion of a hot-air tank too rapidly for removal. The first ob

furnace. jection is overcome by the proviSion of a con

\VAIST-BETfr.-T. GALLER'I', New York, N. 
Y. 'rhe purpose of the invention is to pro
vide a buckle less belt whieh will fit snugly to 
the waist of the wearer, the said belt compris
ing a body-section, a front locking'section, and 
a cover-flap for the locking-section so con
structed that it will lie fiat in the fastened or 
closed position of the be!t, "emaining in cover 
]losition thereon, impart:,,;:- to the belt the 
appearance of continuity. 

struction of a yieldable liquid-proof cushion 
in each bottle-holder of the conveyer, said 
cushion minimizing the shock and preventing 
breakage. Means are provided to permit rapid 
discharge of the washed bottles. 

CASH-HEGISTER.-E. II. CHAPMAN, Port 
,Chester, N. Y. In this patent, the invention 
relates to improvements in cash-registers of 
a type in which checks are deposited to visibly 
indica te the purchase price of goods, the parts 

l'U"IP.-\V. ,T. EN EARL, Montevista, Col. being so constructed that a plmality of de 

In this case the invention relates to improve- posited checks may be at all times in view. 

llH.'Il t� in pumps for general usc, and particu· 
lady adapted for pumping water from mines 
01' deep shaits, an object being to provide a 
pump of simple construction and so arranged 
that the packings are wholly protected from 
sand or grit and may be readily tightened 
when necessary without stopping the pump. 

ICE-HOOK.-R. HUGH>Js, Mount Vernon, 
N. Y. The intention in this improvement is 
to provide a hook for use in ice-harvesting, 
and other places, and arranged to permit con
venient pushing and pulling of the ice hlocks, 

to allow at readily changing and grinding the 

The object is to provide a very simple and 
inexpensive construction. 

�UE - WASHER.-I". H. FnA"'KENBEnG, 

Pueblo, Col. In this instance the inv.mtion 
refers to improvements in machines for wash
in!'; ores and similar SUbstances, an object lie
lng to provide a washer of simple construc

tion so arranged as to be operated with com
paratively little power. A further object is 
to so construct the device that it inay be 
placed and operated at the bottom of a dump, 
where there is no natural flow or pressure 
of water. 

SHINGLE-SAWING MACHINE. � A. L. piece in the road-bed is deflected and is made 
SHAW, White castle, La. In this patent the 
invention has reference to improvements in 
shingle-sawing machines, in which the inven
tor aims to saw shingles rapidly and economi
cally to the proper tapering shape and com
plete them in a smooth condition, so that they 
have the appearance of being planed, this end 
being obtained by cutting the bolt or billet 
of wood lengthwise of the grain. 

CHANGEABLE'-SPEED GlD·AR.-R. C. KIL
LAM, F'aust, N. Y. The intention of Mr. 
Killam in this improvement is to provide 'a 
simple, compact, and durable form of change
able-speed gear wherein the desired change 
from high speed to low speed, and vice versa, 
may be easily and quickly effected by the ad
justment of a single lever, which is placed 
within convenient reach of the operator. 

Prilne Movers and Their Accessorie ... 

AUTOl\fA'l'ICALLY-REGULATED FEEDER 
J<'OR STEAM-BOILE.RS.-Fl. L. DEL CAsTnLo, 

Havana, Cuba. In this patent the invention 
has for its object the provision of novel fea
tures of construction and combination of 
parts for a water-feeding apparatus that posi
tively and exactly controls the introduction 
of water into a steam-boiler so as to maintain 
the level of water therein at a predetermined 
height automatically. 

lDLlDCTRIC IGNITER FOR GAS-I�NGINES. 
-E. J;'ORD, Wilmington, Del. In this patent 
the improvement is in the nature of an electric 
igniter for gas and gasolene engines. It be-
10Ggs to the class known as the "jump-spark" 
igniter and is automatic in its action. It 
consists in means whereby the electrodes are 
held in contact by a spring and are separated 
by the direct pneumatic pressure of the gases 
when they reach a certain degree of com
pression preparatory to explosion.' 

ROT'ARY EXPLOSIVE-ENGIJliR-C. E. 
SHUMWAY, Albion, Mich. In this case the 
in vention bears relation to improvements in 
rotary engines operated by an explosive gas; 
and the aim is to provide an engine of this 
character of simple construction and of small 
dimensions, so tbat it may be conveniently 
used for the propulsion of vehicles. 

PENDULUM-POWER - A. T. PRA'l'IIER, 

Douglas, Arizona �:rer. rr'be aim of tbis in
ventor is to provide a new and improved 
pendulum-power more especially designed for 
use on marine vessels, land-vehicles, and the 
like, and arl'ang(:�d to utilize the swaying mo
tion of the vehicle for actuating an air-pump 
or like motor. 

Raihvays and Their Acce .... ories. 

DUMPING-CAR.-V. KOUNS, Mokane, Mo. 
In this patent the invention relates to improve
ments in side-dumping cars, the purpose being 
to provide a means whereby all of the cars in 
a train may be simultaneously dumped, the 
dumping mpchanism being operated from tlie 
locomotive, thus resulting in a saving of time 
in discharging train-loads. 

AUTOMATIC RAILWAY-CAR OR WAGON 
COITLIKG AJliD LOCKER.-W. SKER:\IAN, 

Brisbane, Queensland, Australia. rl'he inven
tion refers to car-couplings of the Iink-and
hook type, and aims to provide details of con
struction for the type indicated which adapt 
the coupling for an automatic coupled engage, 
ment with a similar coupling on a car moving 
on the same track toward the same, and which 
permit two couplings of the improved kind 
to be coupled together if positioned on cars 
at different beights from tbe track whereon 
the cars move. Furthermore, to afford con
venient means for the manual detachment of 
standing or moving coupled cars. 

AUTOMATIC CAR-ST!<:P.-J. L. HINES, 
Dunn, N. C. In the present patent the inven
tor has reference to improvements in foldable 
steps for vehicles, the same being especialiy 
useful on railway passenger-cars in order that 
the adjustable step may be lowered for pas
sengers to mount and dismount with ease 
and safety when the car is at rest. 

DUMPING-CAR.-"lcKINLEY BOYLE, New 
York, N. Y. An object in this case is to pro
vide a two-way car in which continuous borse
arms are used in lieu of horse-chains, whereby 
there is no variation in the holding-paints 
when the car-body is in normal position or at 
rest, thus making the arms superior to chit ins. 
because any shortening of one chain caused by 
kinking or otherwise will throw the whole up
ward tension of the body on the companion 
chain. 

'l'ROLLEY-lJ'ORK.-C. G. HAR'I'MAN, Glens 
�'alls, N. Y. The objects of the invention 
art to so construct the forks or harps as 
to prevent the working loose or falling out 
of the pin and doing away with the trouble 
and loss of time in cbanging and resetting 
trolley-wheels. Pins now in use are fastened 
with set-screws which require the use of tools 
in resetting them. Mr. Hartman avoids these 
objections, and sets and adjusts the pin with
out use of tools, set-screws, cotters, etc., in 
fifteen or twenty seconds. 

to open a valve in the train-pipe and release 
the air therein, so as to apply the brakes. 

RAIL-TIE.-F. GOWEN, Peabody, Kan. 
This device can be applied at any place along 
a track, can be used In soft or sandy road
beds without sinking, will not require the use 
of many small articles to keep the track and 
rails in place, has no right or left hand parts, 
has no set-gear feature, requires only one tool 
to apply or remove it, can be removed and 
replaced without disturbing other ties ,or the 
mils. is adjustable to all sizes and kinds of 
rails and widths of tracks, does a way with 
the use of fish-plates, and will be of even 
strength throughout its entire length. 

POR'l'ABLE W AITING-STA'rION.-C. U. 
KRIEG, SR., Nashville, 'renn. The object in 
this case is to provide a portable knockdown 
waiting-station for use of passengers on steam 
or electric railroads and which may also be 
used as a summer-house, telephone-station, or 
photograph-booth, the inventor's idea being to 
utilize it at tbe same time for purposes of 
advertisement by making the walls to sub
serve the double purposes of a protective in
closure and bulletin-boards. 

Designs. 

DESIGN FOR A TIUMMING.-S. ISAAC, 
]Sew York, N. Y. 'rhe design in thiR instaJH�e 
is a strip of material composed of figured 
bands five in number. rllhe bands arc spaced 
slightly apart and joined by corded loops, the 
open-work giving a pleasing ornamental ef
fect. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the Invention, and date of this paper. 

Busin�ss and P�rsonal Wants. 

READ THIS COLUMN CAREFULLY.-You 
will'lind inquiries for certain classes of articles 
numbered in con.Acutive order. If you manu· 
facture. these goods write us at once and we will 
"end you the name and address of the party desir
ing-thcTnformation. in every .. ase it is neces
sary to give the nUlDber of the inquiry. 

MUNN & CO. 

Marme Iron Works. Uhlcag-o. Catalog-ue free. 

Inquiry No. ii804.-For makers of spring motor 
fans. 

AUTos.-Duryea Power Co .. Reading, Pa. 

In(luiry No. :;SOtJ.-"F'or makers of machines for 
cleaning carpets of all kinds, dry and steam cleaning. 

.. C. S." Metal Polish. IndianapOlis. Samples free. 

Inquiry No. tiS06.-For machinery for making 
rugs from old carpets. 

Perforated Metals. Harrington & King Perforating 
Co .. Chicago. 

Jnquiry N o. t')�07' .-For a self-beating smoothing 
iron. 

Handle & Spoke Mchy. Ober Mfg. Co . . 10 Ben St., 

Challrin Falls, O. 

Inqlliry No. aSOS.-J.i'or makers of cyanide plants. 

If it is a paper tube we can supply it. Textile Tube 
Company, Fall River. Mass. 

InQniry No. :1809. -For makers of fans ·run by 
clockwork. 

Sawmill machinery and outfits manufactured by the 
Lane Mf�. Co .. Box la, Montpelier. Vt. 

InquirY No. a�l O.-For machinery for making 
potato flour vr starch. 

VV ANTFm.-Exclusive sale improved automobile spe· 
cialties. Specialties. Box 773. New York. 

Inquiry No. 5�tt.-F'or p:utie.s to make tool or 
crucible steel tubing 4 Inches in d iameter. 
; In bnying or selling patents money may be saved 

and time gained by writing Chas. A. Scott, 340 Cutler 
Building, Rochester, New York. 

Inquirv No. 5S12.-]·or machinery for cleaning 
curranl-s. 

The celebrated .. Horm�bY-Akroyd" Patent Safety Oil 

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

Inquiry No. :18t:i.-For makers of machinery-for 
making and marking tin cans. 

We manufacture anything in metal. Patented arti
cles, metal stamping, dies, screw mach. work, etc., 
Metal Novelty Works, 43 Canal Street, Chicago. 

IlIquh'y N o. �814.-For makers of novelties. 

Manufacturers of patent articles. dies, metal stam p
ing, screw machine work. hardware specialties, machin

ery and toois. Quadriga Manufacturing Company, 18 

South Canal Street, Chicago. 

Inqui"ry No. 5St5.-For makers of artificial ice 
lllacliines, also for plant erectors. 

Patented inventions of brass, bronze, compositi.Oll or 
aluminum construction placed on market. Write to 

American Brass Foundry Co., Hyde Park. Mass. 

Inquiry No. 5S16.-For the makers of the stamp·· 
tng machine, for stamping 011 aluminium , cal1ed tbe 
.. Simplex." 

Inquiry No. ;JSt7'.-For makers of an ice cream 
freezer consisting of 6 or 8 individual cylinders. 

Inquiry No . .;jSt�.-For makers of tattOOing ma
chines, also supplies for tattooing. 

Inquiry No. 5St!J.-.F9r b.und p�mps capable of 
use to 40 pounds pressure. for mr reCeIver. 

Inquiry No. 5�2().-For a good. serviceable. Jight
(lraft boat about 20 feet Jong, for use on the Mississippi 
IUver. 

Inquiry No. �S2t .-Wanted, a practical garbage 

crematory. 

hHluir'- No. f'j�22.-For manufacturers of the 
Haunted Swing. 

Inquiry No. 5�23.-For manufactur�rs of sad
irons or flat�irons which are heated by gasolme. 

Tnquiry No. a824.-'Vanted, a 3 h. p. m a r ill e 
boiler. 

]nquiry No. 5S25.-For manufacturers of pile 

drivers. 

l11Quil'Y No. 5S 2 6.-For makers of creosote shin� 

gles for roofing purposes. 
Inquiry No. 5S2,..-For small fancy tassels made 

of paper, card, etc. 

D�WICE FOR AUTOMATICALLY OPEl{
A'rING AIH-BRAKES.-T. H. HILLMAN, 

Spooner, Wis. 'rhis is an improvement in that 
class of automatic deyices in which an adjust
able contact-piece is arranged along the road
bed and is so adjusted as to be struck by a 
coacting member carried by the train, which 
member by coming in contact with the contact-

Inquiry No. 582S.--:-For parties to make t� o:d�r 
stampillgs of wrought tron or soft steel plate, % lUen. 
thick. 
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HINTS TO CORRESPO�DENTS. 
Names and Address must accompany al l  h�tters or 

no attention will be paid thereto. '.fhis is for 
our information and not for publication. 

Beferences to former articles or answers should give 
date of paper. and page or  nun:;tber of question. 

Inquiries not answered in  reasonable time should be 
repeated ; correspondents wi l l . 1Jear in m i nd that 
some answers require not a lIttle research, mnd, 
though we endeavor to  reply to  all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article .Dot adv�r
tised in our columns will be furnIshed WIth 
addresses of houses manufacturing or  carrying' 
the same. 

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

Scientific Americ�,n Supplements r€'ferred to may be 
had at the office. Price JO ceuts each. 

Eooks referred to promptly supplied on receipt ot 
pricp. 

Minerals sent for examination should be distinctly 
marked or labeled. 

( 9 435 ) H. W. M. asks : 1. How many 
pouuds of  m agnet wire are used in  the mak· 
ing of an induction coil fur  one-inch spark ? 
W h a t  nu mbers of w i r e  are u se d  on the pr i 
m a ry and secondary co i l s '/ I1 0 w  thick is  
the corc  and which is  wound o n  ti rst ,  the  
secondar� or  p r imary co i l '! W h i ch i s  used 
--Ringle  s ilk-wound 01' double si lk-wound w i re ? 
W ll a t  is the lowest v o l tage t h a t  can be 
l l Red and what is t h e  h i ghest  v o l tage that  
can be II Red w i th o u t  injur ing the co i l '! How 
m a ny layers  of p r i mary and secondary wire  
a r e  nsed ,  and h ow many wires l o n g  a r e  they ? 
A. An induction c o i l  giving an inch spark 
cu n be made from 1 '4  pOllnds N o. ;1 6 s i lk
covered copper w i re, i f  properly wound.  'J'he 
p r i m a ry may be No. 1 4  cotton-cove red m agnet 
w i re wound in three l ayers. The core may be 
7 inches l ong and % inch in diameter.  Sin
g le  si lk wil l  doubt less answer for the cover
ing, a n d  double  cotton.  All  wires  are to  be 
t horoughly  satura ted w i th paraffine. '1'h e  
pr i mary i s ti rst wound,  as  i t s  name i mp l ies. 
We would a d v i se that you bllY N O l'r ie 's  "In
du ct ion C o i ls ,"  w h ich we eau furnish for  $ 1 ,  
a n d  study t h e  subject  carefu l ly ,  01' y o u  may 
waste costly mater ia l  a n d  get l i t t l e  for your  
pa ins,  s ince you do not  seem to have had much 
experien ce  in  such work.  Q. H o w  m an y  
nH�n a r e  equ a l  to  one horse-power,  t h e  men 
l",ing of a verage weight '! A. A man may 
be takeu at from 1 - 1 0  to 'l1l of a h orse-power 
for a day's work.  }<'o r  a few m inutes a man 
can do m ore work t h an that.  

( 94 3 6 )  A.  P.  G.  asks : S ev eral cells 
of dry battery were attached to a com mon 
<e lectr ic  be l l ,  R I ICh as  i s · u sed for door bel l s ; 
the wire was then c u t  a n d  the ends i mmersed 
in a dish of water,  and the bell  refused to 
work.  Water being a ('ondu ctor,  why would it  
not  carry tbe  c ur rent and ring the be l l '! A.  
Water i s not a good conductor  of e lectricity,  
and there i s  n o  reason why an electr ic  bel l 
sholl l d  r ing when the w i res  are  cut.  Water 
i s  used as  a resistance t o  prevent tbe flow 
of electricity in  heavy currents .  A water 
rlwostat is a common device for t h i s  p u rpose. 
'1'hompson gives the resistance of pure water 
aR m ore tban a m i l l ion t imes a s  great a s  that 
()f copper. O rdinary water has  not  so gl 'eat 
u resistanee as  t h i s , but i t  b a s  enough to pre
vent it  froin being c lassed as  a conductor.  

( 9 437 ) E. H. asks : W ill you please 
Inform we whether the south m a gnet ic  pole i s  
o f  t h e  same stren gt'h a s the 11 0 r th magn e t le 
po l f..\ '! 'rhat is ,  is the  ea r t h  t ll£' sa m e  a s  a 
hal' magnet, hav ing its t w o  po les  a t  t he n o r t h  

. a n d  Routh magnetic '! A l so, when a Rh ip  i s  
:sa i l ing soutb ,  before i t  C I'ORses the m agn(' t i c  
'eql lator i s  the compass  a ffec ted  b'y the n orth 
magnetic pole, and a fter  cross ing the magn e t i c  
" '1 l 1at0 1' is t he ('om paSR t l l f'n a ffeded by the 
south magne t ic  pole ? A .  The 10('a t ion of tbe 
SOll t II magnet i c  pole  of the  earth  has  never 
been determined w i t h  p l'e<" i s i on .  An expedi
t i on is now engagprl in  the effort to locate the 
north magnetic  pole.  It i s  prepa l 'ed t o  be ab
Rent three years.  We may on i ts  return have 
defin i te  knowledge conce rn i ng the m a t ter.  At 
Ill'ese n t  we can ouly say that the n o r t h  m ag
n e t i c  po le  iR in  B rit i s h  America ,  to the n o r t h  
of H u d s o n ' s  Bay.  �rbe two magnet ic  pa leR  are  
·Gf the same s t rength .  The'  earth  behaves 
m a gnet ica l ly us i f  i t  had a bar  m agnet  witbin 
i t  Rome 4,000 m i les long, making' an angle  w i th 
. i t "  uxis ,  aud t h i s  m agnet s lowly  osc i l lat ing, 
'ea ns ing the decl inat i on of the needle. . Both 
IJo les of this magnet attract and repel  m ag
n e t i c  needles on the s u rface of the earth.  'fh i s  
attract ion a n d  rep u l s i'on are  not  a ffected by tbe 
posi t i on of t h e  compass.  I f  i t  i s  iu  the  north
ern h e m i sphere, the  n orth p o l e  " ttracts  i ts  
n o r t h  and rep e l s  i t s  soutb end, a n d  t h e  sonth 
pole of the earth does the same. So a l so . a 
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New York . Poor S RaIlroad Manual kindred referpnce, R. M. Richardson . . .  705, 512 
Company, 1 9 0 4 .  8vo. ; pp, 94 .  Price Boring machim' , multiple spindle , C. S!'y-
$ 2  mour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 ,601 . Bottle, E. Burns . . . . . . . . . . . . . . . . . . . . . . . .  765 ,376 

'1'h is i s n supplement  to Poor's Manual of ��m�: :�n?r�fiK!�ie,"o."it�i t�l: · : : : : : : : : : : :  Z.8g:t�� H a i l roads. As t h e  above de scriptive t it le  Bowling game, 1 '  . •  T.  Duerr . . . . . . . . . . . . . . .  765,419 
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����� : : : : : +gg:!gg of great value  to the investor-informa- Breeching strap holder, J. W. Adams . . . .  765,303 
t ion compi led direct ly  from the offic ia l  re- Bromin into bromids and bromates, con-
t H rns .  The tabulation gives the fo l lowing Broo�

r
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D
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facts : The name of the company and de- Broom holder, C . E. Pope . . . . . . . . . . . . . . . .  765 , 633 
" 

f b d th d t f '  th d t Brush holder, Siegfried & Mills . . . . . . . . . . .  76u , 206 scrIptIOn 0 on s ;  e a e 0 Issue ; e a e Brush holdpr, E. D. Priest, reissue . . . . . . . .  12,242 
of matur i ty ;  amoun t  out standing on or about Building block molding machim', L. P. Nor-
December 1, 1 1) 03 ; annual  cha rge and rate of BUII:fi�l�d

i
��n�t���ti��;, "T: ' C)'Sh'e''; ' : : : : : : : : :  �gg;5g� 

interest,  where p ayable,  and wh en ; the prop- Burial robe, W. ;1. Worden . . . . . . . . . . . . . . .  , 765 ,536 
e r ty covered ; the amount of bonds o u t  stand- ��g��, s�tti:g ::i�rne"';tta'ch';'��t: ' M: ' S: 765,217 
ing pel' m i l e  of  road ; an d  the trustees. 'J'bere  I£1 I iott . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  765, 6 1 6  
i s  an Index,  w h i c h  makes a n y  required bond CahilHC'-t, ]jJ, l{rOIll . . . • . . . . . . . . . . . . . . . . . . • •  7 65,494 
in the taLle readi l y  accessible .  c
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THE LIGHTNING CONDUCTOll, The Strange �����!
, 
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Adventures of a ·Motor-Car. Edited Can closing machine, friction top, J . �'. 
by C.  N. and A.  M. Will iamson . New Can  

I��lf��s 
m�chi��: ' c·: ·s ." ':B�Ck'li� : : : : : : : :  

York : Henry Holt & Co. , 1 9 0 3 .  Can-openl'r, White & WinkleI' . . . . . . . . . . . .  

76;', 1 84 
765 552 
7E15 : 450 
765, 178 1 2mo. ; pp. 3 4 4 .  Price $ 1 . 5 0 .  8:� ����N�1fi, °w.

H
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765, 333 
7 65 , 609 

W h i l e  far from bei n g  a technical l y  perfect Car replacer, Burroughs & Ellis . . . . . . . . . .  . 
nove l ,  " r:rhe  Lightn ing Conductor" m o re than g����� l�{O��d 
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makes up, in br igbtn ess, breeziness,  and removing, H. H. Dow . . . . . . . . . . . . . . . .  765 , 4 1 8 
o r i ginal ity,  for any defects  in form. It is a ����ur�:��i g!:�'
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cap i t a l  story of romantic love p ursued a m i d  Carding macl1 ine fi 'eding mechanism, T. 
the ups and down s of an automobile tr ip cart�(e::,a'J. c: ' LOht: ' : : : : : : : : : : : : : : : : : : : :  +gg;!�� 
t hrough sunny 11'rance. There are  masquerad- Cahh ,  etc . ,  in stores or l ike pla cps, appara-
ings a n d  m i sunderstandings, and the e xpected cash
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��.� . : : : : : :  ��g:�i� happy ending to it a l l .  The w r i ters seem to Casb register, Smith & St. C1ll ir . . . . . . . . . .  765 , 602 

have a i med to do for m odern l ife w bat Agnes Cash registers or adding machines, compos-
ing disk foI', I1'rydmane & Cham bon . . . 765, 573 and 11Jg'el'ton Castle  have done for remoter 

t i mes.  'rhey have certainly succeeded in  in
vesting t h e  presen t w i th that  g'l a m o r  usu
ally monopo l i zed by the past.  'rhe incidental 
descript ions Of scenery and architectlll'e  are 
happily worded, and convey vivid and p leas· 
urable i m pressions to the mind of the reader. 

How TO LIVE FOREVEU. The Science and 
Practice. By Harry Gaze, Chicago : 
Stockman Publishing Company. 
12mo. ; pp. 205. Price $ 1 . 2 5 .  

W h i l e  our  i n ventors a r e  experimenting w i t h  
aeroplanes and motors,  Mr.  G a z e  wou l d  solve 
the problem of aerial  navigat ion s imply by 
evolving wings from human shou lder-blades 
by auto-suggest i on. This w i l l  serve t o  i l l us 
trate  the extre m e  a t t i t ude of the writer ,  i f  tbe 
t it le  of  the work be not  sufficien t in dication . 
There are many good rules ,  the observance of 
w h ich would no doubt tend t o  prolong l ife ; 
there is a lso  some teachiug w h i c h  seems to u s  
permclOlIs .  A s  to the great p roblem w b i c h  
the a u t h o r  c l a i m s  to  h a v e  solved,  m o s t  men,  
fond a s  they are of l i fe ,  would agree with  
Step ben P h i l l i ps, when he makes  U lysses say, 
" I  w o u l d  not take l ife save on terms of 

death,  

Casket, J. D .  Ripson . . . . . . . . . . . . . . . . . . . . .  765 ,345 
Ceramic arti cles, manufacturing reinforced,' 

J'. Dansotte . . . . . . . . . . . . . . . . . . . . . . . . . .  765,358 
Chai rs, tool for opernting upon, G .  Dil lman 765 , 6 1 3  
Ch imney, m ica ,  J. D .  WurrC'n . . . . . . . . . . . . 7f)5, 528 
Chrysazin . making, Schmidt & Tust . . . . . . . 765, 637 
CIlllI 'n, sha king, Park & Arnwil1l� . . • . . . . •  765, 252 
Ch'at forming machinC' .  W. R. Jones . . . . . . 765 , 1 80 
Cli p  for hoMing papers, clothing, etc. , F .  

M.  Bulkley . . . . . . . . . . . . . . . . . . . . . . . . . . 765, 553 
Cloek, e lpctr ic s{'condIl I'Y, 11\ I .  Getty . . . . . .  765,383 
Closet. Sec Dry closet. 
Cloth cutting machiu(' ,  F. Baumann, Jr . . .  . 
Clothes wringpr, C. Sebmidt . . . . . . . . . . . .  . 
Clutch mechan ism, A. P. Morrow . . . . . . .  . 
Cock, gage, S. J. Dunlop . . . . . . . . . . . . . . . .  . 

76u, 454 
765 , 5 J 4 
765, 395 
765 , 22 9  

Cocks, mPf I l S  for removably mounting gagp, 
J. R. Tyson . . . . . . . . . . . . . . . . . . . . . . . . . 765, 524 

Collapsible box , R. A .  Crut('hti(' ld . . . . . . . . 765,3uG 
C011Il I', hO l'Rf', COlH'h & C l" im . . . . . . . . . . . . . .  7()5 , 557 
Collar , horse, A. G. Couch . . . . . . . . . . . . . . . 765,558 
Commode, portable. B .  A . Randolph . . . . . .  765 , 440 
Compass, G. I. IIprric!{ . . . . . . . . . . . . . . . . . .  765,426 
Concrete block mold, D. Griggs . . . . . . . . . . .  765 , 424 
Concrete constructor, T. Hanlon . . . . . . . . . 765,B60 
Condenst' l', T. M. I·Jynon . . . . . . . . . . . . . . . . .  765 ,463 
Condui t ,  J. D. McNab . . . . . . . . . . . . . . . . . . .  765,631 
Conta i ll e r  top, White'! & Harbeck . . . . . . . . . 765,260 
Convertible seat, J. S. Doyle . . . . . . . . . . . . .  765, 6 1 4  
Corn bo lder ,  H .  ] � .  Haynes . . . . . . . . . . . . . . .  765, 483 
Corn husking machinp, L. Rasmussen . . . .  765 ,595 
Crane, traveling, U.  H. Turver, Jr . . . . . . . . . 765,405 
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Cutlery polishing machine, C. L. Joy . . . . . . 765,243 
Cyclic ketones, making, Chuit & Bachofen . 765 , 4 59 
Dental duct appliance, F. P. Abbott . . . . . . . 765, 537 
Di splay rack holder, E .  BoUhoefer . . . . . . .  765 , 6 1 0  
Door. A. Ritter . . . . . . . . . . . . . . . . . . . . . . . . . 765, 1 9 6  
Door check, F. G.  Neubertb . . . . . . . . . . . . . .  765, 396 

That s ting in the wine of being, salt of i ts  Drawers seat protector, cbild 's ,  D. B. Cham-
feast." berlain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 555 

TIlE HAn'IELD MOWER AND SCYTHE OF 
PUOGUESS , By the Mower-Man, Vol· 
ume I . ,  Numbers 1 to 26 ,  Boston : 
The Hayfield Mower, P. O. Box 1 7 6 5 ,  
1 9 04 .  8vo. ; p p .  1 7 5 ,  Price $ 1. 2 5  net. 

N othing escapes the attacks of this  Mower 

n n d  Scythe. The  snob, the hypocrite, the op 

pressor, have the feet cut from under them 
a t  every revolution of the wheels.  The fo l l ies  
o f  our  publ ic  school sy-stem, the dishonesty 
of  our  po l i t ical system, and the Inj ustice of 
o u r  industrial  system, all  turn their worst 
s ides for o u r  inspection a s  tbe Mower lays 
them l ow. A l though we may not  a l ways agree 
w i t h  the inexorab le  Mower-man a s  to  what i s  

Drawers� woman 's, H. M. Cbittenden . . . . . . 765.556 
Drum, beating, R. C. Doenitz . . . . . . . . . . . . 765,4J 6 
Dry closet, �'. S. Lang . . . . . . . . . . . . . . . . . .  7fJ5 , 582 
Drying and heating system, steam, R. Good-

win, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765,476 
Dye and making samp, azo, .Julius & 

Haeckel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 65 , 581 
Dyeing skins, machine for, P. Bruffaers . . . 76:i,R75 
Egg tester, Blum & Mann . . . . . . . . . . . . . . .  7 65,543 
Elpctric devices, starting gas o r  vapor, S. 

E. Fliehtner . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 465 
Elpctric dev ices, starting means for gas or 

vapor , S. E .  IPlicbtner . . . . . . . . . . . . . . . .  765 , 6 1 7  
Electric devices, start ing system for gas or 

vapor , S. E. Flicbtner . . . . . . . . . . . . . . .  7 60, 466 
E'lf'ctri c plpvator , E .  H .  VogP I .  . . . . . . . . . . .  7 G!"i , :NR 
I� lect ric meter, A .  Pe].)ux . . . . . . . . . . . . . . . .  765 ,592 
glpC'tric motor cOll trollf'l' ,  W. B. Potter. re-

i ssuf> . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 , 24 1 
Elpctl' ic motors, operating and controll ing, 

N. W. Storer . . . . . . . . . . . . . . . . . . . . . . . .  765, 209 
Electric time switch. C .  G.  Nylander . . . . . .  765 , 6.'32 
l<jl pctric apnaratus, alternat ing currpnt, C .  

ot· i s  not ripe for h i s  determined assa u l ts, yet Elecf;i C:re
o
�acb'i��' 'b;';�h ' 'h�ld;'�: ' 'R: ' Si�g: 765,203 

we cannot fa i l  to find a stim U la t i on in watch- friell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 20 7  

ing h i m  work.  'l'here i s  a lways a mal ic ious  
p leaRUl·.e to  be taken i n  see iug the other  fel
low get bis deserts ; bnt when the Mower is 
in the fi e ld,  we must choose our vantage 
ground with part icu lar  eal'e .  We advise the 
obRerver to weal' cas t - i l'on shoes, and to move 
quickly,  otherwise h e  may get h i s  own toes 
sha ved by the  knife. 

Elpctrical macbine coil retaining menns, I .  
De Katspr . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 228 

Eh'ctrical transformer controller, G. I;J. 
Gaiffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 76ri, 2:16 

Elpctromagnet, W. W. Brown . . . . . . . . . . . .  765, 1)GO 
End supporting bl'a('kpt, .T. R. Flpming . . . .  765, :�R2 
IiJnglne me('banism, reversing, W .  W. Leach 765,497 
Engines, means for supplying liquid fuel to 

expIoslv€'. P. Murruy . . . . . . . . . . . . . . . . .  765 , 62 9  
Engines, safety cont rolling gear  for  fluid 

pressure, E. Crowe . . . . . . . . . . . . . . . . . .  765, 561 
Engines. safpty mechanism for starting ex� 

ploslve, J.  D. MaxweJl . . . . . . . . . . . . . .  . 
r·JnvplopE', A. L. Foy . . . . . . . . . . . . . . . . . . . . .  . 

7� ,?�8 
7h • •  , , � .)7 

INDEX OF gva pora tfng apparatus, J. A . .  lust . . . . . . .  . INVENTION "  I� vaporating liquids, J. A.  Just . . . . . . . . . . . . 
110.../ J<j vaporator, porous, D. W. Dalpy . . . . . . . .  . 

7 f'i'i , : n 5  
765, ;]4:) 
765, 1 6ti 

E'xplosive engine, two cycle, C. R. Daell€'n· 
bach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765,307 

11�yt'�lassps, W. W .  Dow . . . . . . . . . . . . . . . . . .  765,56G 
F'ac i n l  wrinklps, device for eradIcating, W. 

B. Hargrave . . . . . . . . . . . . . . . . . . . . . . . . 76!l , � 6 1  
r'�arm gate , O.  S.  Heudricks . . . . . . . . . . . . . .  76G, 280 
I'�eed t rough, C. Jobnson . . . . . . . . . . . . . . . . . .  765 , 24 2  
.j�eeding machine and pr int ing pr('ss control l -

ing mechanism, T. C. Dextpr . . . . . . . . 76ri . 4 1 4 
Fence tool, I. Stripe . . . . . . . . . . . . . . . . . . . . .  765, :{2X 
F't�nce, wire ,  S . G .  Shaw . . . . . . . . . . . . . . . . .  7(iri. 2tiG 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

July 19, 1 904 
11l iher strip, I .  H. Goodman . . . . . . . . . . . . . . 7H5, 23R 

A N D  B A C H B B A R  I N O T H A T D A T B Filter, pressure, G. W. G erlach . . . . . . . . . .  7 (Ju , 277 
Filter strainer, J. M. Da vidson . . . . . . . . . . .  76ri, ��a4 

L ..  t I,' i re alarm system, au tomatic , .1 . C. Howp . 705, 380 See no e at end of  J ist about copies of these patents. ] .,' i re extinguishprs, mE'ans  for holding acid 

Af'iu estf'f and making snmf' ,  sulfo, Sapper 
& Rpubold . . . . . . . . . . . . . . . . . . . . . . . . . . .  765,597 

Add, lll a ldng omega cyunmeuthyl an-

bottlE'S i n  hand, G .  n .  Downing . . . . .  , 
F'i rf'arm .. ' rf'coi l operatf'd. R. II. Iije l lman . . 
Fi reproof tbeatpr, .T. S(>l1 1 1y . . . . . . . . . . . . .  . 
F ishing ba i t ,  artiti(' ia l ,  W. A. IIn rdy . . . . .  . 

compass in the southern h e m i sphere is a ffected thl'un i l ie ,  O. J. O ,'u u l  . . . . . . . . . . . . . . . . 765, 57 6  

hy hoth the north and the  sont h  pole of  the  1d!1\·ngIl
l
���1:in�,:] Jf��
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'E. t\v:�to���t.
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Fishing deviep , M. F. Mangelsdorff . . . . . . . .  . 
F ish ing rep1 , W. Carter . . . . . . . . . . . . . . . . .  . 

7f111, R79 
760,491 
76f), 600 
765,4R2 
765, 4�3 
7fifi. 554 
765, 1 61 
76fi,427 
765, 420 
76n,248 
765 , 1 74 
765,455 

ea rth.  rrh e  dip of a compass ll E'edl e i s a ffected AN'ating regulator, I'� .  B l'Ogniez . . . . . . . . . . . 765 , G48 

by the po le  to which it is n pa J'er.  In the !�I���iar�l�';;,
ce

�:;tin��' �h�i�'t' '&' 'T��t : : : : :  +gg:�gt 
northern hemisplwre the n orth end of the Anvi l ,  C . W. M03pr . . . . . . . . . . . . . . . . . . . . . .  7Gr,.5R7 

needle dips,  and in the sout h e l�n h€'m i spbere !����a
(�fg. ,

r�711��o�� 
r�s:'fO�

u
V
n
l�i�i (:: 'M;)�: 765,428 

the �ou th end of the  nepd le (l i p R ,  b u t  th e bei� & Forsans . . . . . . . . . . . . . . . . . . . . .  . 
Flwinging of thp n epdle in fi h Ol ' i�on t n l p lane  Rag hold(�r or stand, C. W. Lunplwf . . . . .  . 

f :or l  not canRP(] by the  pole  of the  lwm i Rplwl'fl i n  �:��n�
ol

g����'"1,
a
)r.
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Fixturp , F. Rf'lo in . . . . . . . . . . . . . . . . . . . . . .  . 
F'lag ('ase find pole, n. I. Herrick . . . . . .  . 
1,'1p,a trap .  F. C. Rsmonin . . . . . . . . . . . . . . .  . 
FIne clpuner, .1 . McOomb . . . . . . . . . . . . . . .  . 
11�old ing hox, .T. IT. Fowler . . . . . . . . . . . . . .  . 
Form , dress. O. Horcll prt . . . . . . . . . . . . . . . .  . 
11�ounta in .  S f'e Soda fountain .  
Frn i t  j a r. E.  J. Yf'arly . . . . . . . . . . . . . . . . . .  . 
F l'll i t  p roc('sAing device, C. "(1'. Flpming . . . .  . 
Fnpl ,  a rtific ia l ,  A. M. Thomas . . . . . . . . . . .  . 
Fn r  ga rment, r�. (j ps('hickter . . . . . . . . . . . .  . 
J1'nrnitnrp. O. TJ. Ruell a . . . . . . . . . . . . . . . . .  . 

w h i e h  tlw ll f'pdle i H .  t o fl ny g'l'en t p t' extpnt t h a n  HlI t 1 J � .  I l I'PP:I I ' i l l �  (,OI,npoRi tionR for snUnr, W. 
�lY the other pole of tile ear lh.  I Batl�.�

t
"t:�lIlslliiti�;'; ' it .. . ii�����; ; ; : : ; : : : : :  

(l a:;n', IT. S .  n a l'(l i llE'r . . . . . . . . . . .. . . . . . . . .  . 
7Gr. , 2 f 11 (; u l'nll'nt, So .T. KPllllllu . . . . . . . . . . . . . . . . .  . 
7liG, 4�O GUl'went, J. A. Scl"lveu " t . t ,  • • • •  t • • • •  , . ,  

765, 4 1 0  
7 65 , :IR1 
76;',444 
76!l, 61 X 
7fH'i, n:W 
76ri,47 1 
7f15, l X1 16u,Glu 

GUl"IlH'llt gage N IHI lIlu l'kpr, A .  !-t.  Waterman 765,529 
Ga rment hauger, J.  '1\ Batts . . . . . . . . . . . . 765,331 
Gas burner, U .  E� Hurris . . . . . . . . . . . . . . . . 765,339 
Oas hurner, G. ImlJert . . . . . . . . . . . . . . . . . . .  7 65,340 
Ous burner, W. C. Oherwaldt'l' . . . . . . . . . . . .  765, 509 
Oas meter, X. Wit tmer . . . . . . . . . . . . . . .  e • •  7 65 ,220 
Gear, change speed , W. L. Mart' . . . . . . . . .  765 ,498 
Gear, speed changing and reverSing, J. A. 

lJisehillger . . . . . . . . . . . . . . . ' . . . .  . . . . . . . .  765 , 335 

8�:�:ill��r����� it:aed�p�'Ck�t, Iii. DJ�
l lh�dg� : :  +�g:g:5 

Gl'aril lg', variable spe�d, W. B .  McLacli l u n  765, U:10 
Glass blowing machinery, .Altenbaugh & Con-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7185 , 4 5 1  
Glass decoration with tlat surface, T. Ott . .  7()5 , 1 92 
Blass making apparatus, sheet, W. B. 11'ellu 76G , :J70 
Glass making machine, cut, C .  13 . Bi shop, 

Glaziers' points, die press fo�6�;gY;lg:
(
)r;.

2
�: 

7
0
5, a04 

IIumiston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 ,4 <�G 
Grading .and scrapillg machine, D. C. May · 

tag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7135 ,500 
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Grain distributer, A. Witterich . . . . . . . . . .  765,40� 
Granulator, gaged , M.  Hermau ll . . . . . . . . . . .  70u ,21S 1  
Grinding and polisbing machi l le ,  W.  V. 

, Robinflon . . . . . . . . . . . . . . . . . . . . .  765, 1 9S,  765 , 1 99 
Grinding machine, W. V. Hobinson . . . . . . .  765 , 1 97 
Grinding or polishing tool , N. W. 11�leteber 7()!),42 1 
Gun, air, W. J. Burrows . . . . . . . . . . . . . . . . .  765,270 
Hand glass or  similar toilet article, L. Van 

Gale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 765,446 
Hanging machine, burlesque, J .  J . ])uffie . . .  765 , 1 70 
Hansom ealJ front light, P. FonteI' . . � . . . .  765 ,4H7 
Harrow, Jones & MaTl�tield • • . • • • • • • • • • . • •  765 , 2S;� 
Harvester, W. N. Whitely . . . . . . . . . . . . . . .  765 ,2 l S  
Harvester, etc. , corn, ill . K.  Rca . . . 765,399, 7H5 ,400 
Harvester, corn, A. L. Brandt . . . . . . . . . . .  765, G4r. 
Harvesting machi ne, l;�. A. Peck . . . . . . . . . .  7 ()5 ,�ri:� 
Hasp lock, A. T. Kingsley . . . . . . . . . . . . . .  76ri , 2S� 
Hat, etc . ,  ventilator, J .  P. Martin . . . . . . . .  765 ,49� 
Hay tedder, O. B. R('Y l lOlds . . . . . . .  I • • • • •  7(;5, 1 !H 
Heating aud vent i la ting apparatus, N. 

Glantzberg . . . . . . . . . . . . . . . . . . . . . . . . . . .  765,42� 
Heating apparatus, a i r, 11'. T. B renner . . .  7 65 , u47 
Hinge, combined Spt'il lg and lock, W. Ill, 

Bading . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, :172 
Holdback and shaft protector, J. B. lilrench 765,468 
Hopple, J. L. Boone . . . . . . . . . . . . . . . . . . . . .  765, :�54 
Horseshoe, E .  Gr itli ths . . . . . . . . . . . . . . . . . . . . 765, 177 
Horseshoe, J .  H .  Heiman . . . . . . . . . . . . . . . .  765 ,362 
Hose coupling, L. B. Col in . . . . . . . . . . . . . . .  765 , 225 
Hose coupling, S . J. McDOI'lUid . . . . . . . . . . . .  765 ,249 
Hose rack, II . J. M. Howard . . . . . . . . . . . . . . 765, 485 
Hub, wheel , J .  A. Gould . . . . . . . . . . . . . .  , . 765 ,575 
Husking roll ,  II . L. 11'erris . . . . . . . . . . . . . . .  7G5 , 2;�a 
Hydraulic pn'ss, B .  C rowe . . . . . . . . . . . . . . . .  765 ,tiG2 
Incandescent mantle, R. J. A. D'Heureuse . . 765, 1 79 
Indigo, purifyiug, P. 111. 01J ( �rreit . . . . . . . . . .  765 , fiHO 
Injecting apparatus, J .  S. George . . . . . . . .  705,:11 2 
Insulated rai l  jo int ,  G .  A. Weher . . . . . . . . . . 7{)5 , :�70 
I n sulati ng plp(' t l' i c a l  a TiT)<t I'll tus, means for, 

E. D.  Priest, reissue . . . . . . . . . . . . . . . .  1 2, 2 4 :1  
Insulation, transformP I', O.  E.  Moore . . . . . .  765 , l �n 
I nternal combustion ellgine, B. M. Aslakson 70G , l GH 
I ron. S€:e Soldering iron. 
I ron, trput i l lg' ,  .J. W.  A rnold . . . . . . . . . . . . . . 76tl , H i8 
I roning board, E. Lanouette . . . . . . . . . . . . .  765,49() 
Kpttle, I • .  J. Alvord . . . . . . . . . . . . . . . . . . . . . 765 , 4 1 1 
Keyboard playing attachment, E. S. Votey . 765,645 
Key mechanism for key actuated instru� 

ments, W. G .  Spiegel . . . . . . . . . . . . . . . .  765 ,640 
Knitting macbines, device for' engaging 

transfer quil ls and needles of cirr�ula r, 
II. A .  IIOU SPIUllll . . . . . . . . . . . . • . . . . . . . . .  7G5 , :18li 

Knitt ing machines, lace pattern mechan , 
ism (or straigil t ,  J, E. Pi k{� . . . . . . . . . .  765, 5 1 0  

LaCing, H .  H. Cummings . . . . . . . .  765 , 226, 765 . 227 
Ladder, A. A. Bayless . . . . . . . . . . . . . . . . . .  765, 22:1 
Ladder, step, W. C . King . . . . . . .  , . . . . . . .  765 ,2�8 
Lamp  guard, incandescent, C. W. Eisen-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  76u , G68 
Lamp socket, incandescent , N. Marshall . .  70G,02G 
IJatch, W. Pet\.�rSeIl . . . . . . . . . . . . • . . . . . . • . •  765 , rma 
Lathing weaving machine .  sheet, J .  D. 

O 'Brien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70u , 1 !l1 
Leers or anneal ing fm'na cps, wure f{'eu-

ing apparatus for, Bridgwater & Haley 765 , :106 
Lens axis finder, I.J. L. Mincer . . . . . . . . . . . . 7 65, 1�S 
Level and plumb, W .  Potter . . . . . . . . . . . . . .  765, a21 
Life saving appl iance ,  J .  M. Decker . . . . . .  765,274 
Lifting apparatus, E .  II. VogeL . . . . . . . . . . .  76;) , !N7 
IJi fting jack, J. R. Best . . . . . . . . . . . . . . . . . 76G, Hri:1. 
Line holder, J. P. McPherson . . . . . . . . . . . . . .  765 , 2[)O 
Liquids, mechanism for rpgulating the ad-

mission of air to, Ii' . Brogniez . . . . . . . .  76G, 549 
Loom fabric smootbing attachmpnt, 111. Gold-

smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765.2�7 
Loom warp stop motion, Laboute & Guertin 765,4Hl) 
Loom, weft replen ishing, W. H. Baker . . . .  76G , 4rJa 
Lubricating device, J. E.  Gi l l  . . . . . . . . . . . . 7f)5, 1 7 0  
Lubricat1r , C .  & J. Jacobson . . . . . . . . . . . . . .  7G5, aS7 
Mail pouch attacl::ment1 W .  D.  Miller . . . . . .  705 ,['04 
Malt kiln, P. G. Toepfer . . . . . . . . . . . . . . . .  705 , 2 1 4  
Maps, charts, etc. , apparatus for display-

ing, M .  Flacbsbart . . . . . . . . . . . . . . . . . . 7Gr. , 4 04 
Measure, tai lor 's , E. WakefiE'ld . . . . . . . . . . . .  76;',407 
MeasUl'i ng implpIllent, mecllanic ' s  combina-

tion, C .  R. Williams . . . . . . . . . . . . . . . . .  7Gi"i, :l()() 
Mensuring instrument ,  reflection, I;J. I{os-

cinski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  70l'i , 4 !1:': 
Medical battery, O. F. Wehb . . . . . . . . . . . .  70i"i ,r.ao 
Medicated belt, hygienic, Gasaway & Ayu{�-

lotte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  700, 472 
Mercerizing apparatus, J. Ii]. Palmer . . . . . . 7 ()u , :HlR 
Meta-tolylsemicarbazid, J .  Callsen . . . . . .  7GG, 1 64 
Micrometer gage, G. II. Heoch . . . . . . . . . . .  705 , :122 
Mill ing machine, C .  R.'. Van Norman . . . . . .  760 ,447 
Mine door opening or closing apparutus, 

Jj�.  Hutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7f'lli, 282 
Mining machine, l!�. M. Lecllner . . . . . . . . .  7()5, :n 7 
Molder 'S flask support, J. C. B l"ud} ( 'y . . . . .  76;) , ;� :�2 
Molding maehinp, 11\ F. Wilson . . . . . . . . . . 705 , :150 
Motor controller, H. H. Cutler . . . . . . . . . . . .  7 W'i , 4 110 
Mowing machine, O. C. Crandall . . . . . . . . . . .  70fi,!Irm 
Music holder, Mpyer & Hoffman . . . . . . . . . .  76li , l S7 
Music roll spools amI fluugp1':l, ru ( ' ans for 

securing, W .  S.  Pnin . . . . . . . . . . . . . . . .  7GtI ,liH 1 
Music slleet driving dev icp , II. MeYP1· . . . . . . 7 (j() , !I0�! 
Nai l  or  spike extractor, P. Muir . . . . . . . . . .  Z�g , ?4�) 
Nut lock, W. C. Mill:::; . . . . . . . . . . . . . . . . . . . .  t h, ) . 2-.t . )  
N u t  l OCk ,  J .  McComb . . . . . . . . . . . . . . . . . . . .  7Hri, 247 
Our, bow facing, A. Bernier . . . . .. . . . . . . . .  7UG, :n:t 
Oil burnpr, J .  11\ Schreyer . . . . . . . . . . . . . . 76u,442 
Opprating tablp, 11\ F'. Lawren('(l. . . . . . . . . . .  7H5, :�kU 
Pncking for piston rods, etc. , .r. P. GUlld R  

Iaeh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 47� 
Packing ring, piston, W. M. 11' 1etcher . . . .  765, 422 
Paulocl{ ,  P. P. Brallnou . . . . . . . . . . . . . . . . .  765,54(;  
Pail attacbml'nt ,  milk, M. ] 1 ' . Potter . . . . . . 765, rl l 1 
Palette awl a ttacbments, a rt ist 's ,  'l\ S. I1�ox 7G5, a:W FUller fpp(ler, .T. A. l(('yes . . . . . . . . . . . . . . .  70o , : n n  
Puppr h olupr, U .  Arents ,  J r. . . . . . . . . . . . . .  765 , 2 2 1  
PU J)tl l " ,  ptc . , maebine for coa t ing, L. W. 

Noyes . . . . . . . . . . . . . . . . . . . . . . .  7fm, ri07, 7()U, !108 
PupeT, illan ufacturing hOTI£'ycomiJ, D. Bu(j � 

\vig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765 , 4 1 2 
PapPI' packag(' , toilet, A. II. Scott . . . . . . . .  7(iu , Gnn 
P a T h ' !' K{-" L' vi llg fixtnrp, toilpt, C .  E'. Mc� 

Gown . , . . . . . .  , . . . . . . . . .  , . . . . . . . . . . . . .  7GG,GR8 
Papel' tubp rol 1 i ng  lllHchine ,  H .  J. Ihull . . 76rJ, 42!) 
Pastry testpl', L. 11\ 11'errel1 . . . . . . . . . . . . . . .  76u ,G7 1 
Pianos , tune shC'et utta chroPli t fo t' unto-

pllE'Umatic, A. Hobart . . . . . . , . . . . . . . . .  76G,2-tO 
Pick, O .  Tippett . . . . . . . . . . . . . . . . . . . . . . . .  765, n-t2 
Ph-ture uJ>Tlll l'atus , moving, G. TJ. .Tpnk im; 7(iri, r.xO 
Picbl l'e (lxhibiting devi('e, G. 11 . .TPll ld u R ,  7fifi , H21 
I'jctureA. composition for treating, IT. 1,1. 

IIa l 1  . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . .  7firi , r,77 
PietUl · ( ,s . prodUCing, .. M. M. 11� iplds . . . . . . . . .  70fi.27:' 
Pil l safe, pocket, J .  W. Acker . . . . . . . . . . . .  7(ir; ,tl: ��  
Pillow, cushiol l � etc. , J .  ll. Sperry . . . . . . . . 70ri , r.., n 
Pi rH�. Sf'€' rrobn cco pipe. 
Pipe j u <'k,  V .  Kobout . . . . . . . . . . . . . . . . . . .  76ri , :W4 
Pipe jo int and forming samp,  T. H. M i l ·  

s on  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7Gu, 4:1G 
Pipe joint , compemmting, I� . IloehRV·in . . 7G!l, 4H4 
Pipe joints, construction of, T. 11 .  Milson 7�� , ���r Pi TH> w l'en('b , C. F. Lf'3 Vitt . . . . . . . . . . . . . .  7h,) . .  )H , -. 
Plan t  support. H. Thndf�n . . . . . . . . . . . . . . . . 7 ( ;!l ,404 
Pluntpl' attach IllPnt, wirelf'ss cor n ,  I;\ H.  

BE'rgtield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7Gr. , :m2 
Plant€'l', chpck row, A .  L. Ppl'ldnR  . . . . . . . . 70r. , 2flH 
Pluting, n i ckel, J .  W, A:vlp:;;wol· l h  . . . . . . . . 7 fU'i , : W l  
Plow and choppPl' comlJ in ('(] , cult i vating, 

T. Sm i th . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76r..401 
PO('\{f't kn i fe ,  E. Kuufma 11 1 1  . . . . . . . . . . . . . . 7(lli , 2Rli 
P(, l i ('pman ' :;; club. J. A. Wudn . . . . . . . . . . . . 70o. 00!'l 
PORt. A. ]). npnhum . . . . . . . . . . . . . . . . . . . . . . 760,224 
Potnto d igg('r. IT. Ill . Lorll . . . . . . . . . . . . . . .  70!3.fi84 
Pota to d i gg i ug'  m lH'hhll ' , C . . 1. M0 1 l l t on . . . .  7f1O, ;;05 
PI ' iu t ing" : l P [lH J'tl t l l F( ,  hhw, .T. n.  Wngt->Jl � 

hUl',st • t , t . . . . . .. . .. . . t t , • •  , • • .. • • • • • • • . ..  7G5,40{J 
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Power 
U St " Foot ancl 

a r Screw:' Cutting 

. 
A��:tc Lathes 

Send for Catalogue B. 
SENECA FALLS MFG. CO. 

695 Water Street, ' 
Se!le<:8 Falls, N. Y., U. S. A. 

�r.�r�PI:l:J'imYIl MAOHINE SHOP OUTFITS, 

�I TOOLc��"�S4�rllES J\THES.'SEBASTIAN LATHE C? CjJtt//;'A�!; 

TAKE THE NICKEL PLATE. ROAD FOR 
THE ST. LOUIS FAIR. 

Lowest Rates snd many unusual privileges. Special 
$15.00 rate on certain dates, Full information . on.appJi-

���I� �����rg,t�. °l.,�r EA.W.'fu';;C�:��:�G.����= 
S85 BroAd way, New York. 

Marine Motors 
If you want a Gasoline 

Motor, witb all tbe Ilood 
pOint,s and none of 

ttle bad, bny a 
"RELIABLE" 

Eltber jump or make 
and ,break Spark. 

Boston Gasoline Engine Co. 
W Broad St .• B oston, Mass. 

MARINE ENGINES 
1.2.3and4 Cyl1nder· 

1� to 40 H. P. 

Launches , ."'--_1-'.' 
.. � 17 to 50 feet 

Send for 
llew cataloll 

.. RAND RAPIDS GAS ENGINE &. YACHT CO. 
GrBlld Ravld8, Mlch'. 

Kerosene Oil· [ngine 
Nothing but Kerosene Oil to· run it 

Simple, Sate and Efficient. Needslittle 
attention, is less likely to get out of 
g�g:�, e��n�B ��:�F:�t��ea�E���:tJ:i! 
cal and Easily Operated. 

International Power Vehicle Co. 
Stamford, Conn. 

• 

V oit Ammeters 
Pocket size, but large enough fur accuracy 
and practical use. Various ranges for test-

���::�����s�l:t��;:g,\T ��';g�::'�: :�� 
Ammeters for ueneral measurements. 

arSend tor otrcutaT. 

L. M. PIGNOLET. 
�O Cortlandt St .. :-lew York. N.Y. 

four ·(yde Motor 
Sin�1e and double cylinde ... 

Simple and reliable, Beat ma
terials and workmanship. Not 
how cheap but how Hood. 
They are moderate in price. 
Write us.· Catalo8lle Free. 
Gl"Bnt .. Ferrl� Co., Troy, N.Y. 

THE .EUREKA CLIP 
TIl"e most Ilsefu' article evp.r invented 

fnr tbe pnrpose. Indispensable to Law
yers, Editors; Students. Bankers, Insur .. 
ance Companie8 and business men gen .. 
etally. Bonk marker and paper clip. 
Does not mutilate t ile paper. Can be 
nsed repeatedly. In boxes of 100 for 25c. 

igd h.i'''?I�� ':te:t';'�°ci'rk��l���i ����
o
c';,��� 

of price .. Sam.pie card, brIDail,free. Man
nfactured by ConsolIdated SafetY 
Pin Co •• Box121. Bloomfield. N. d. 

GAS 

EUilDes 
Modern and Up-to-date in 

every partlcular. 

ENGINE 

Send for cat!1iogne. 

THE CLIFTON 
MOTOR WORKS 
233 E. Cltfton Ave., 

CINCINN A:fI, O. 

IfiN'IIERS 
BF�T MAnF. 

For Marine, Automobile or Sta.tionary 
Engines. FnUy Guaranteed. 

Write for ·Circular. 
The CarU.le & Flneh Co . . 

___________________ 2_� __ & __ C��_._A_v._ .. __ CiDC�_��O�� 

PERFECT.- PUMP - POWER. 
is attained only in the 
TABER ROTARY PUMPS 

They are mecbanical 
simple and durable. Will 
pump hot or cold fluid, 
thin or thick. Requires 

no sk'lled mecbanic. Most 
r�t���h

a
,;i::!Ue�

st.
����� 

iron, steel or bronze. Can be 
drlvp.n by belt, motor or enIlIne attacblLent. Lwrge JIltllitTatea Oatalogue ff'ee 

TABER PU�P CO •• 32 Wella St •• Bulalo, N.Y., U.S.A. 

Scienttftc Amerlca1\ 

Printing apparatus, yarn, .W. Shaw • • • • • •  '7fK),32& 
Printing plate overlay and mak�ng same, 

half t<\ne, J. E. Gilbert , ....• , . . . . . . •  765.574 
Printi:pg type, apparatu� for: molding and 

casting, P. J. Lamp'! • . . .• . • .. . .. . . . •  765,365 
Pulling over and lasting machine, comb�ned, 

h'. Cutlan . . . . . . ... . . . . . , ............. 765,273 
Pulp screening machine, C. S. Bucklin • •  765,551 
Pump or motor, rotary, C. M. Manley . . • •  765,434 
Pump piston, W. S. Beers •.........•••• 765,541 
Pumping apparatus, G .. J . . Mnrdock,' . . . • • . •  765,438 
Puncture closer, R. W. Sampson . . .  0 0 0  0 • • •  765,324 
Puzzle, M. N. Strickland • . . . . • • • . . . . • • . • .  765,521 
QUOin, W. V. Crockett .................. 765,560 
Rail jOint,. W. D. Williams . • . . . . . . . . . . . .  765,535 
Rail joint fastening, Brown & Watson . • . •  765,269 
Railway apparatus, W. Jochimsen .... .. .. 765,487 
Railway block signal system, R. Tomlinson 765,329 
Railway crossing appliance, W. J. Bell . • 765,265 
Railway crossing Signal, W. J. Bell . . • • . •  765,264 
Railway frog, O. F. Vaughan . . . • . . . . . . . . . 765,526 
Railway or tramway points, etc., shunting 

lever or Qevice for operating, W. Tay-
lor .. . . ... .. . . . . . . . . . . . .. . .... . .. . . . . , 765,604 

Railway safety appliance, J. H. Finley.. 765,380 
Railway switcb, M. M. Fitzgerald • • . • • • .  765,572 
Ra,ilw&y tie, L. G. & A. O. Dalley . . • • • • • • 765,563 
Railway tie, metal, R. H. Stevens . . . • . •  765,603 
Railw�.y vehicl('s. controlling apparatus for 

electrically propelled, B. G. Lamme . . . •  765,185 
Ratchet drill, L. M. Cooper . . . . • . . . . • . . . .  765,308 
Reamer, C. A. Ast . . . . . . . .. .. . . . . . .. . . .  765,222 
Reel, C. P. Searles ... . . ..... .. . . . .. .. . . . 765,204 
Relining engine, J. H. Annandale • . • .. • • . •  765,262 
Refining furnace, R. Robinson . • . . . . . . • . .  765,323 
Register, M. H. Johnson . . . .. . . . .. . . . .. .  765,342 
Rein holder, D. C. Scott . • . . . . . . . . . . . . . .  765,297 
Reversing mechanism, C. F. Smith • • • . . •  765,346 
Ribbon bolder, A. H.· Gardyne . . . . . . . . . . •  765,276 
Rods or wire, apparatus for handling coiled 

bundles of. J. R. George ........... ... 765,473 
Rubber, apparatus for treating raw, J. R. 

C. Danin ..... . . ......... .. . . . . .. . . . .  765,167 
Rug, velvet, Dimick & Jagger . . . . . . • • . .  765,168 
Rule gage, H. McKecbnie . . . . • • . • . . . . . . .  765,506 
Saddle, harness, C,. B. Wilson ............ 765,301 
Saddle, Side, J. Barlow . .. . . . . . . . .. . ... 765,540 
Safety device, F. B. Corey . • • . . . . . . . . . . . . .  765.612 
Sap spout and cover, J. H. Grimm . . . . .. 765.478 
Sash hanger, N. H. Campbell ... .. . .. ... .. 765.211 
Sash lock and 11ft. O. A. Essig, .... ..... 765,172 
Sausage stuffer nozzle valve, G. R. Napier 765,295 
Saw, back, Moshe� & Free . ... ...... .. . .  765,294. 
Scale or measure, jointed, B. Schlag . • . . . .  765,598 
Scraper, road, W. Ellis . . . . . . . . . • . . • . • . •  765,231 
Screen. See Window ·screen. 
Screw cutt!ng stock and die, J. Vorbach. 
Screw driver, G. E. Wood . . . . . . . . . . . . • .  
Screw making IDn.rhine, A. M. Stillman . • .  
Seal. car, J. Schneider .... . .... . .. .. . . .. .  . 
Sewing machine, buttonhole, A. Jende ... . 

765,527 
765,302 
765,327 
765,202 
765,341 
765,239 Sewing machine, fur, C. E. Hadley . • • . .  

Sewing· machine' plaiting attachment, O . 
Rickenmann . . . : � . .... ..... ........... 765,634 

Sewing machine presser foot, J. R. Hann 765,619 
Sewing machine thread. cnttlng and clamp-

ing mechanism, A. Jeude ..... ...... .  765,622 
Shackle for marine purposes, J. A. Rock .. 765,513 
Sbaft support. vehicle, H. K. Kimpton .... 765.286 
Sharpener, lawn mower. G. L. Knowlton . .  765,492 
Shoe, sprir.g· heel, B. F. Mayo .. .. . . . . . .  765,392 
Signal system, S. Friedman . . . . . . . . • . . . . . .  765,311 
Signaling. Shoemaker & Giddings .. ...... 765.298 
Signaling apparatus, selective, J. J. Comer 765,413 
Signaling device, audible, W. J. Bell .... . .  765,266 
Signallng system, selective, W. M. Davis .. 765,461 
Slab or covering,. building or structure, 

F. Purton ............................ 765,368 
Sled, bob, H. L. & H. J. Ferris . . .. ... . .. 765,232 
Sled, bob, H. L. Ferris ... • ... . . • . • • • • •  765,234 
Smoke consumer, D. D. Williams . . • • . • • •  765,534 
Snatcb block, J. E. Gilchrist . . . . .. .. .. .. . .  765,475 
Soda fountain, F. Bletzinger •••.••.•..•. 765,374 
Soldering Iron, Sullivan & Ryan . . . • . . . . . .  765,641 
Sound reprodUCing macbine,. A. G. Tisdell 765,522 
Speed mechanism, variable, H. L. F. Tre-

bert ... .. . .............. .... . ... ...... 765,445 
Speed transmission device, variable, R. C. 

Fay .. .. . . . . ... -. .................... 765,173 
Spinning machine, A. L. Mathewson ... . .. 765,319 
Spinning machine tension regulating trav-

eler, C. de Rossetti . ... . . .. . . . .. .. . . 765,596 
Spinning ring, H. B. Hoyle • - . _ . . . . ... . 765,241 
Spokf' tenon facing machine, wagon, G. 

Hansen . . . . . . . . .  . .  . .  . . • . .. .. . .. . .. ... 765,313 
Spring 'jack, double combination local, J. 

L. Kise ... ........... ... ........... .. 765,183 
Spring '. structure, O. C. Steinhoff . • . . . . . .  765,258 
Square, carpenter's folding, W. Steers, Sr. 765,208 
Square,·. sectional steel, J. W. Gibbs ...... 765,474 
Stacker ·.tubes or other purposes, means for 

shifting pneumatic, F. C. Stucke!. . • .  765,403 
Stairway, traveling, Baltzley & Quay . . . .  765,648 
Steam trap, W. R. Sharp ... . .. .. . .... . .. 765,325 
Steering and propelling device, vessel, C. 

Vogel . . .. . ... . . ... . . . . . . . . . . . . . . . .. .. 765,171 
Stoking apparatus, automatic, O. F. Lei-

bert . . ........ ... ......... .. . .. .... .. 765,390 
Stone, . etc., molding ·machine for, F. F. 

Wilson . ....... , ..................... 765,349 
Stove, J. E. T. Dickinson .............. , • .  765.30!) 
Stove, heating, T. A. Doughty, reissue.... 12,239 
Strainer,. tuhular, J. H. King . . . . . • . . . . . . .  765,182 
Strap grooving and channeling apparatus, 

T. L. Sherman ..................... . 
Rtreet �leaner, J.. J. Smith. � . . • . . • . . • . • •  
Stretcher, Smith & Ferrin • • • • . • .. • • • • • • . 
Suspenders, W. J. Martens • . . . . • . . • • . . . .  
Suspensory, W. S. Wise ............... . . 

765,639 
765,518 
765.369 
765,186 
765,261 

Switch mechanism, automatic, C. B. Rice, 
Jr . . . .. . . . .. . .... .... .... .. . .... .. . . ... 765,195 

Switch operated by electromagnets, elec-
trical, W. Grunow, Jr. . • . . . .  765,653, 765,655 

Switch stands, locking device for ground, 
H. F. Smith ............ . ... . .. ... . . 765,517 

Switches operated by electromagnets, COD
trolling. W. Grunow, Jr. . . . . . . . . . . •  765,654 

Switching' mf'chanism, electro fluid pressure, 
W . •  T. Bell . .. .... ...... . . . .. . . ... . . . 765,263 

Table. See One rating table. 
Table, F. G. Dyer ..... .. .... .. . ... ..... . 765,567 
Table lock, pedestal. E. Tyden . . . . . . . • • • .  765,644 
Talking macbine turn table, W. N. Denni-

son . . . . ... . ....... .... . .... ... . .. ... . 765,462 
Telantographs, device for use with, F. 

Ritchie .... ... . ....... ..... .... ... . . , 765,441 
Telegrapb, page printing, Buckingham & 

Gelmann . . ........................... 765,457 
Telegrallh taoe perforating machine. Buck-

ingham. & Germann . ......... ... ..... 765,456 
Telephone exchange service . meter, Scribner 

& McBerty ... . . ............... . .... , 765.255 
Telephone memorandum attachment, R. W.· 

Tbompson ... .... ..... ........ ... . ... . 765,213 
Telephone switch and tock out mechanism 

for interconnecting lines,' individual, 
Andriano & Herbstritt, reissue........ 12,240 

Telephone switchboards, plug seat switcb 
for, W. Kalsllng . . ..... . . . . . ... . ..... 765,489 

Telephone transmitter, W. Kalsllng ...... 765.488 
Telescope, binOCUlar, etc., prismatic, J. 

Aitchison ... . .. . . .... . . . ... . .. . .. . . . , 765.607 
'.rhawing off tank, B. F. Daly . . . . . . .. .... 765,166 
Therapeutic apparatus, electric, R. Fried-

lander .. . . ... . ... . ... ... . .. .... . . . . . . .  765,470 
Thlll coupling. r" A. Melanson • • • • . . • . . .  765.501 
Thill sup{lort. W. A. Moeller . . . ... . . . . .. 765,393 
Thill. vehicle. L. C. Sweet . .. ... . . . . .. .. 765.210 
Ticket, railway, W. H. Campbell . . .. .. . . 760.408 
Tile making apparatus, hollow, G. Jaeger 765.57!l 
Tile. well curb, A. Merkley • • • • .. . . • . . . . . 765,502 
Tiller lock, W. E. Lee .. .. . . . . . ... . . . . .. 765.431 
Tire cover, M. Korth .. . . .... . .... . .. . . . .  765,290 
Tobacco pipe, H. E. J. Morgan .. ... .... .. 765,394 
Tobacco stemming machine, L. D. Lorentz, . . 

.. t al ................................. 76'1,585 
Tornedo p xnelling means. F. W. Brady . . .. 765,305 
Towel holiler. W. J. Bernardi . ... .. .. . . . .  765,162 
Toy, C. H. Doebler .......... . . .. . . . . ... .  76.�,415 
Transmitter. H. C. Rose .. ............ ... .  765,6H5 
Transmitting mechanism. J. J. Kooman ... 765,623 
Tre(> pxtrB eting R.nd transporting device, 

fruit. W. C. Mason ................. . 
Trinod, W. S. Gerts . . . . . . . . . . . . . • . • . •  0 "  
Trolley, W. Selakosky ................ .. 
Trolley guard, W. C. Washburn . . • • • • . • . •  
Trolley barp, E: R. Warren ............ .. 
Trolley head, S. Bourgeois . . .• • • • • • • • • • • . 
Truck, F. Thompson . . . .. . . . . . . . . . . .... . 

765,586 
76.�,175 
765.516 
765,216 
765,449 
765,544 
765,211 

Trucks, driving connection tor motor, R. 
L. Morgan . . . . . . .  . .  . . .  . . .  . .  . .  • • . .  ... 765,292 

Truss, H. B. Morris . . . . . . ... . . .. . . .. . . . 765,293 
Tablq lOCket, A. B. DIqmaa . ....... . . 7611.18& 

SUNBURN 
quickly relieved and surely cured by 

Hydrozone 
It acts like magic and is absolutely 
harmless. A Tria.l Bottle Free which 
will absolutely prove this statement 
sent for lOCo to pay postage. DOI\'t 
Wait until you have a bad case 
but get it now and have it at hand 
when needed. 

SOLD BY LEADllYG DRI'GGI!iiTS. 

'q��-
Dept. U, 65 Prince St •• New York. 

Send for f'toee Booklet H Dow to trf'lst dis
eaaes," containing hund."pd. or uDsoUClted 
testimonials of wonderful curea. 

Free on Application 

Our weekly market letter of special 
interest to speculators and investors. 
New York and Boston Stocks bought 
for cash, or carried on margin. In
terest allowed on deposits. Dis
patches from the leading financial 
agencies at our clients' disposal. 

COREY, MILLIKEN & CO. 
Bankers & Brokers 

15 State St.. Boston. Mass. 

'-"-WARREN:S ------.. 
NallU'OI.!1sjJllall Sona Sur/aced 

ROOFING 
fintJh�1 1tgfao:e�I;Of. Maj:!e: 
ready to lay in rolls of lOS square 
feet. Wnte for sample, elTCula r 
and prices. 

Warren Chemical and Mfg. Co. 18 Batterv P1aC4 New York 

Send for DrU! Oataw!/1U. 

W. F & INO. BARNES CO. 
(EstabUshed 1872) 

1999 Ruby St •• Rockford. III. 

For PIPE-THREADING 
or CUTTING 

there is no machine on the market that can com. 
pare for ease of operation and excellence of work 
with FORBES PATENT DIE STOCK 

MACHINE No. 30. 
Range )4-2 in. R. & L. 

abYeu:. i�S;I�-:�tr�!f R:h� �it�in: adJ�::; 
=. beJiill�h�� :!f���;o:; i2�:' ;I� CATALOGl1E FREE. 

CURTIS & CURTIS CO .. 
6 Garden St., Bridgeport, Conn. 

AERIAL NAVIGATION.--THEORETI-
cal and Practical Discussions. PIctures and descrlp-
�?lyt�ff����

a
l�s��i�rBTc

b
tM��\�'T; �'�Mi"�E��:� 

1161,1149. l11SO. 11;'U. 1404. 1401i. 1413. 14lili. Price 10 cents eaeb. by mall. Munn & eo., 
361 Broadway, New York ()ity, and all newsdealers. 

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

il:���!?��If_�� i • Don't pound your fingers. 80 cents buys It all . .... 
• Order to· day. Catalogue No. 17 B of Fine Tools free. • • THE L. S. STARRETT CO., • • Athol. Mass . •  
............................ 

�8u USE GRINDSTONES P 
[f so we caD SUPplY you. A.1I SIr.es 

monllred and UUllloutlted. always 
kept in stOCk. R9member, we make a 
�r.sc;,��g::s�le�:t':���: :�ra"t��t 
The CLEVELAND STONE CO. 

2d Floor. Wilshire. Cleveland. O. 

WATER A PERPE'.l'UAL �UPPLY 
pense. The u:t::t£u't':'::d

s g�:�E��u:kl';; 
lU'8 W:!ir��ir:t�a�d �J\' !o��g�.fn� 

tinuously wherever there is a funning 
stream. Nothinll to blow down, blow 

UP. or require attention. Requires leos head of water to operate than 
aoy other ram. Never neelts reo 
pair.. Catalogue free. 

Niagara Hydraulic Engine Co., 
CHESTER, P A. 

Young Men 
of proved business qualities with 
a little capital will find proper 

encouragement t6locate factories 
along the lines of the NO�POLK 
AND WB.STBRN RAILWAY. 
References must be furnished. 

PAUL SCHERER 
Agricultural and IndDBtrlaI Ag&.. N. & W. R:r. eo. 

ROANOKE, VA. 

JULY �O, t904. 

!!�::e ��e���i� ���d
m

;::n "f���
l
lo!bf:ed 

product of all makers of other automobiles in 
the light electric �88S. The la.test modelB are 

!��h1�:
d
c��UO:�1:�h�ne:

t
:�8i��.���;:d 

G�olene Cars. 

�: ��:,ensg���8�t�u:�!c�g{�M:�: c':: 
UMBIA electric Delivery Wagons. and Trucks. 

ELECTRIC VElUCLE CO •• Hartford, Conn. 
NEW YORK CHICAGO 

134-138 W. 3Yth St. 1413 MIchIgan Ave. 
BOSTON 14 Sl;anhope St. 

Member Ass'n of LicenSed Aut.omoblle Mfra. 

-

GAS ENGINE CASTINGS 
for the Franklin One-Half Horse Power Gas Engine 

Castings. materials, draw
ing:s, etc., for amateurs. 
An Ideal motor for practi
cal use. Not a toy. Vom-
¥��tee�'i:'e�t ��f���ri.ftgr 
vertical type . $16.:J0. 

!Send for Illu str at ed 
booklet No.9. 

J.'ll.H: .... ,LJ ... &. WEED. 129.181 W. Slot St.. N. Y. City 

NOISELESS 

We can furnish our New Process 
Noiseless Pinions in bevels as well 
as spurs of any size wanted and 
to transmit any required horse 
power. Write for catalogue. 
THE NEW PROCESS RAWHIDE CO. 

Syracuse, N. Y. 

....-J!!!!fIiiIIII ..... "Tbe S h () rer" 
A new foot power that can be applied 
to all light machinery . A kick starts 
the machine and an occasional kick 
keeps it I'olng. Send f<Yl' OWl' Booklet. 

SLOTKIN 6£ PRAOLIN, 
210A Canal St., New Yo�k. 

l'!!�
a. 
�.!? Pun�� .4UTOMATIC 

Automobiles, et(O� 
No more belt, battery and com 
mutatOl troubles, Dirt and 
wa.terproof. Easily atta.ched 
incre8.ijEj8 }lower and 8pt'�d. 
Send for full particulars on OUI 
igmtion 9.pparatll�. 
The DRytOJl Elect ... leRl .BI'«. Co. 98 Reibold Bldg •. Dayton. OhIO. 

RADIUM 
AND 

RADIO-ACTIVITY 

T�e SCIENTIFIC AMERICAN SUPPLEMENT has 
published the most complete information on the 
subject of Radium and Radio-activity that has 
thus far appeared. 

. 

The foltowing articles, written by men who 
have played a prominent part in the discovery 
of the marvelous properties of radium· should 
be read by every student of chemistry and 
physics : 
RADlO.ACTIVITY AND THE ELEC. 

TRON THEORY. By SIR WII,l,IAM 
CROOKES. SCIENTIFIC AMERICAN SUP

PLEMENT 1402. 
THE RADlO.ACTIVITY OF MATTER 

By PROFESSOR HENRI BECQUEREl,. 
SCIENTIFIC AMERICAN SUPPLEMENT 1379. 

SOME PROPERTIES OF THE RADIO. 
ACTIVE SUBSTANCES. By PRO, 
FESSOR HENRI BECQUEREl,. SCIENTI

FIC AMERICAN SUPPLEMENT 1427. 
PRODUCTION OF HELIUM FROM 

RADIUM. By SIR WIl,l,IAM RAMSAY. 
SCIENTIFIC AMERICAN 'SUPPLEMENT 1444. 

THORIUM: A RADIO.ACTIVE SUB
STANCE WITH THERAPEUTICAL 
POSSIBILITIES. By DR. SAMUEl, G. 
TRACY. SCIENTIFIC AMERICAN SUPPLE' 

MENT 1470. 
R A D I U M  I N  M E D I C I N E. By DR. 

SAMUEl, G. TRACY. SCIENTIFIC AMERI
CAN SUPPLEMENT 1455. 

A RESUME OF RECENT SPECIAL 
STUDIES OF RADIUM AND RADIO. 
ACTIVITY. SCIENTIFIC AMERICAN SUP
PLEMENTS 1468. 1471. 1479. 

RADIUM AND RADlO.ACTIVE SUB. 
STANCES. By WII,l,IAM J. HAMMER. 
SCIENTIFIC AMERICAN SUPPLEMENT 1429. 

A COMPLETE MANUAL OF RADIUM 
TECHNOLOGY. clearly explaining the 
methods of obtaining radium. conducting 
experiments with th .. substance and measur. 
ing its radio-active force ·will be found in 
SCIENTIFIC AMERICAN SUPPLEMENTS 1475 
1476. 1477. 

• 

These SCIENTIFIC AMERICAN SUPPLEMENTS 
comprisewhat may well be considered an admir
able text-book on the subject of radio-activity. 

Price of' Scientific American Supplements 
TEN CENTS BY MAIL 

�':.';.;
a

::�:J:!r:ru:.�ng:::.ed. Order thro ••• 

MUNN &. CO •• 361 Broadway, New Verk 



" The Car that Climbs '" 
Is Climbing in Favor 

Write fo r our free i l l ustrated booklet  N 
which ful ly  descri bes t h e  vari o u s  C ad
i l lac models , and gives address of  near
est agen cy w h e re d e m onstrations are 
given.  A s  to perfo rmance i n  everyda y 
service-ask a n y  Cadi llac owner. • 

CADILLAC AUTOMOBILE CO. 
Detroit, Michigan 

Member A�sociat i ()u l , iceu:o;cd Automobile Manufllct 'rs .  

-----�- -- --� -�-A.W. FABER 
M anntac l ory Estab l i s h e d  1 7 6 1 .  

LEA D P E N C I LS ,  CO L O I-nm P F] N C I LR. S I, A T E  
PENCILtl. W H I 'l' I N G  � L A T �]S, I N KS,  S l' A T l O N ERS 

IW B B E R  G O O D S  R U L E RS. A lI.l' I S 'l'S'  COl, O R S .  

7 B Reade Street, New Y ork, N. Y. 
G RA N D  P R I Z E .  H i g h e s t  Awa rd , PA R I S .  1 9 0 0 .  

Not an Expense 
o not look on l ife 

i n su rance as an ex
pense.  It  i s  n ot ; it 
I S  an i nvestment. For 
you rself if on th e en
dowment plan ; for 
your fam i l y  if payable 
at death . 

We have a l i tt le booklet we would 
like you to read . Will you send us 
your add ress ? 

PENN MUTUAL LIFE INS. CO. 
PHILADELPHIA 

Trade Marks, 
Designs, 

Copyrights, Etc. 
Anyone sen d i n g'  a flketch and detoicri Ption may 

quiCkly ascertain Ou r  o p i nion free whether an 
invention i s  probably pat e n t able.  Communi ca-
:���Sf����t]l) rdOe�� �;����· �:�g�;r����:;��

e
t��S 

Patents ta Ken th rough M UNN & Co. receive 
Special Notice. w ith o ut c h arge, in tbe 

Sci ent i fi c  Amer ican  
A handsomel y i l l ustrated weekl y .  LarllPst cir
culation of any scientiHc journal . Term � .  $3 a 
year ; four mont hs,  $1. Sold by all neWSdealers MUNN & CO.3S 1 B roadway ,  New York 

Branch Omoe 6:Ib II' St. Washington, D .  C. 

Scientific Alnerlcan. 
'r U l ' h i l l P  I m t t ( , I 'Y gov ( , l'll iug mechanism, J. 

"" il ld li SO I l  . . . . .  , . . . . . . . . . . . . . . . . . • • . . .  7G5, 330 
'l' l t l ' l�i/I��' H.I � t : ( : ( � , �' t ���l � . � � t � l:, . .  

S
.
t�'�l�� : . �� ' . .  ��l.U.(�.l

'
.
S

� 700,452 
�P u r h h l l'H )  fOl'lll i li g  U-sbaped buckets o r  

pOe k t ' t H  0 11  tlw r im s of gas O l'  Sh�:iIll , 
K aufhold & Hoffmann . . . . . . . . . . • . . . .  765,284 

�l'y vewriter l iue spacing mechanism, J. Al-
ex a nder . . . . . . . . . . • . . . . . . . . . . .  765, 608, 765, 647 

'rY PPw l ' itp r ribbon box, J. Alexander . . . . .  7 6G , 1 57 
'r.YIww ritiug machine,  J. D. W h i t e  . . . . . . . .  765, 532 
rypewritiug machine back spacing attach-

nWll t ,  W. A.  Pa rl{e l' . . . . . . . • . . . . . . • . . .  765,367 
U m bre l l a , R C .  & .T. D .  King . . . . . . . . . . . .  765, 287 
U m hrella or' IHl ra sol attachment,  G. I!'r i ed -

m a n  . . . . .  , . . . . . . .  , . . . . • . . . . . . . . . . . . . . .  7G5, 3 1 0  
U phol stp l 'Y , '1'. W .  Bu sche . • . . . . . . . . . . . . . .  765,377 
V a l v(' ,  E .  Schmidt . . . . . . . .  " . • . . . . . . . . . . . .  7U5,200 
V a l v ( ' ,  elastic iin i d  com pressor , J. C. I{ it-

tOll . . . . , . . . . .  , , . . . . . . . . . . . . . . . . . . . . . .  765, 363 
V a l v t ' ,  gage coc k , J.  H.  rrYSUll • . . . • • . . . • . .  765, 525 
V a l v ( ' �  gate,  C. E.  H u xley . . . . . . . . . • . . . . . .  7U5,430 
Vil l v { '  IIH'( ' iul l l i s m  fo r a i l' ( 'OIllI) I 'eSSOl's 01 '  

ihe l i ke,  A .  "T. & Z .  W .  Duw . . • . . .  765, 359 
V a l ve IIH'clutll i sIll, IH'ps8U 1'e regula t i n g , A .  

"\\' ,  Sch ru mm . . . . . . . .  , . . . . . . . . . . . . . . .  765, 638 
Veg( 'tu ble h a i l' , m a ch ine for m a ldn g , W. 

IJunsoll . . . . .  , . . . . . . . . . . . . . . . . . . . . . . .  . 
V('hich� boot. H. C. M a r tell . . . . • .  765, 626, 
V ehiele ,  motor,  W. W. Rubill SOll . . . . . . . . .  . 
V e h i c l e  top tilting attachment,  D. W .  

765,481 
765, 627 
765,254 

Leona rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 624 
Vending mach iIw, coin controlled,  OW. B. 

Bartram . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 649 
View outfit, R. R. Whitin g . . . . . . . . . . . . . . . 765,219 
W u slIho i h ' l'  a tt achm ent , Turner & Bemorc 765, 2 1 5  
Water c lose t seat attachment, W .  C .  Tre-

goning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  765, 643 
Water hea te r, A. D .  Gordon . . . . . . . . . . . . . . 765 , 338 
"" a t P l' b e a t i n g  apparatus,  P. Deasy . . . . . . .  765, 651 
Water b eat in g  a p p aratus,  P. A. Deasy . . . . . 7 65 , 652 
\\Ta t('l' pu r i fy i l l l1,'  appa ratus,  H .  H. Sutro . .  765, 259 
W atpr t u he boilPl' ,  C. L. S eabu ry . • . . . . . .  765, 443 
Wh eel , C .  H ,'art . . . . . . . . . . . . . . . . . . . . . . . .  7f>5, 279 
Whepl j a c k ,  suspended, C. lIaeske . . . . . .  765,278 
vV indow cIeUIlPr,  H .  A.  Hayden . . . . . . . . . .  765 , 3 1 4  
"Tindow s c r e e n ,  G .  Du T (:m ple • • • • . . . . . . . .  765, 6 1 5  
\V indow SCI'('t 'I1 , Ii'" R.  Howe . • • . . . . . . . . .  765, 620 
Window wpigh t ,  J.  M. Wishart . . . . . . . . . . 765, 646 
\V irf' repl fol' macbines for inserting ft. ..; -

ten i n,!!,s , L. A .  Cu sgra i n . . . . . . . . . . . . . •  765, 650 
\V i re st rpt clH' r, M. Tu rnbull . . . . . . . . . . . . .  765, 523 
vV i re strptch p r H nd splice r, G .  Ii1. Moyers . 765 , 1 90 
Wires together, lockin g ,  S. G. Sh aw . . . . . .  765,257 
W ra ppi n g ma chine, A .  Sh pdlock . . . . . . . . . .  765, 205 
Wrapping machine,  Page & Hopki n s  . . . . .  765, 320 
Wrapping machine,  Il� . C .  "Taldron • . . . . . .  765, 606 
Wrt?nch. See Pipe wrench. 
Wrench,  A .  G .  Ely . . • . . . . . . . . • . . • • . • . • . .  
Wrench, R .  N6lpn . . . . . . . . . . . . . . . . . . . . . . •  
W rt?l1ch construction, D .  Booke r  . . . • . . . . .  
X - r a y  tuhe shadC', R .  Friedlander . • . . • • . . . •  

DESIGNS. 
Budge, J .  Ii" rrb omas . . . . . . . . . . . . . . . . . . .  . 
Hose ra ck m C'mbpr, '1\ V. ForstC'r . . . . . . . .  . 
M i rrors, hrnshps, or similar toilet articles , 

hack fo r , G. H. Bprry . . . . . . . . . . . . . . .  . 
M i rrors 0 1' s i m il a r a rtk]ps, back for b a n d ,  

S .  A .  Keller . . . . . . . . . . . . . . . . . . . . . . . . .  . 

765, 569 
765, 589 
760 . 1 6:) 
765, 469 

3 7 , 046 
37,049 

37, 047 

37,048 

. '  

.� A Sliding 1)\390\\al Shave-
The only sc i entific movement of t�lC razor-is possible and absolutely safe only 
with The C u rley Razor. 'l' he  ouly razor in the world thut 'Will nQt let 
you scrape your face. 'Vi l l  shave the toug h e s t  beanl �r(),1l1 the tenderest. 

skin wi thont the s l igh test i r r i tation. P r i c e ,  $2,00 IlOstP:Ll I l .  Extra blades 
(interchangeable ) , 7':)c . So l d by respo n s i b l e  d e a l e rs.  

The 
C u r ley I D E A L 

U nco n d ition a l l y  C u aranteed 

Shave with it once , twice or n. dozen times. I f  
perfectly satisfied--if i t  is not the hest 
you evet" used , return it within 30 days.  
We w i l l  refund the price and 
destroy tke raz01·. Book No." 9, with instructions on shaving frce. 

J. C U R LEY & B R O T H E R 
6 Warren Street, New York. 

Duck Boat 
on cars Salem 

Endorsed by Thousands of Sportsmen. Air 
Grea�����i�;���:C��Y. A�:a!e;��:S�y, c�:�gIJ::e�rWr�; 

for it. VV. H. MULLINS �IW Depot Street Salem , OhIo 

AMERICAN JUMP SPARK IGNITION OUTPITS 

., 
M A R I N E  

AUTO M O B I L E  

STAT I ONARY 

M OT O R C Y C L E  

SEE CATALOG U E  W .  A lti Elt W A N  () O I L  COM PA N Y ,  !S o m t' rv i l l e ,  It/ ass. 

SPECIAL MANUFACTURING.: 
DIES A N D  STAMPINGS TO ORDER .. 

SP EC'L MACHINERY- MODRS·EXPERIME:NTAl WORKq 
DROP FORGING DIES AND DROP FORGINGS. 

ARDWA R E  SPECIALTIES ETC MAN F'o ;1'0 ORDER.SEr-iD SAMPLES 
OR ORAW INGS FOR ESTIMATES. WIfITE FOR OU R BOO K LET. TH E G LOBE MAC H IN E e  & � STAMPING c e. 

9 7 0  HAM I L T O N  S T., ��EVELA N D", b �o o.: 

To Owners of GaSO l i n e  E n g i n e s  ... 
A u t o m o b i l e s ,  Lau ncij es, I:.lc 

Th'Auto=Sparker 
does awal; entire ly with all starting and 
������, ��r�:it��� s���L��� b�� teries. Can be attached to any engine now using batteries. Fu l ly guarantet:d; write for descriptive catalog. 

Oil cloth , A. B. Bucbanan . . . . . .  37,051 to 37, 054 -----------
37, 050 lWUJ3:U;Ilf.lI ( ' orli  .. s Engi n es, Brewers' 

and HottJers M acb inervc 'll HE VILTER 
MFG. CO • .  �9'J Clmton St . ,  M i lwaukee, WI. 

Motsi n g e r  Device Mfg. Co. ,  
S t o v p ,  F r e y  & O h n e m u s  . . • • • • • • . • . . . . • • . •  

TRADE MARKS. 
Antisepties,  R.  W .  Bardach • • . • . . . . . . . • . .  
Ba k ing powder, J .  C .  G r a n t  Chemical Co. 
Balls,  hall bparings, a n d  machine parts i n  

wbich t h e y  al't:� u sed , .K  G. H o ff m a n  . . .  
Boots and shoes, leather,  Bailey & Davi s  . .  
C undies, chocolate, a n d  preparations of 

choco l a t e  und coeoas, T .  Leem illg & Co. 
C("'mPl lt ,  Portland, Whitph a l l  Port l a n d  Cp-

ment Co . . . . • . . . . . . . . . . . . . . • . . . . . . . • .  
DC'utal materials ,  certain nampd, I .  Rona . .  
Ij�aee bleach , Wilhelm & Pierce . . . .  , . . . . •  
11' jre  doors for elevator hatcbways,  lti c h -

moud Sa fl'ty Gate C o  . . . . . . . . . . . • . . . . •  
II a n d kel'ch iefs , John Pullman & Co . . . . .  . 
Medical preparations,  certain named,  E. C .  

Df! W i t t  & Co . . . . . . . . . . . . . . . . . . . . . .  . 
O il , h a rn ess, J. C. Davidson . . • . • . . . . . . • . .  
Pu i n t , cold water weatherproof, M u ralo 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Piece goods,  certain named, 11-'. V ietor & 

.. \ c h p } i H  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plows, h a rrows, and cultivators,  Hench & 

Dromgold Co . . . . . . . . . . . . . . . . . . . . . . . .  . 
Plumbt'rs'  and tinners'  use,  gasolf'ne fire 

pots and t o rches for, C lay ton & Lam-
bert Manufacturing Co.  . . . . . . . . . . . . . .  . 

Purgatives, Chemiscbe Fabrik a u f  Actien 
( vorm. E. Scht'rl n g )  . . . . . . . . . . . . . . . . .  . 

Razors, s a fety, Reicbard & Scheuber Mfg. 
(�() ,  . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  . 

I{,pmpdy for ca t a rrh , Jiquid spray , S. E.  
H.'n smi n ge r  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

R i n g' S ,  fil l p d ,  Ostby ' & Ba rton Co. . . . • . • . •  
Ru g!';, Rt'ud C a rppt Co. . . . . . . . . . . . . . . . . . •  
S a w m il l s opera tC'd by steam engines, 

Hpnch & Dromgold Co. . . . . • . . . • . . . . •  
Sh i rts , collars, and cuffs, Fellows & Com-

pany . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . •  
�hops,  h p a vy )pathpf.  M u n i e r .  Du n ba r & Co, 
Shops, l a d i E' s '  a n d  misses' leather,  McLean 

B unnf'll  Shoe Co.  . . . . . . . . . . . . . . . . . . . . •  
Soap, dog a n d  toilet, J .  P. C a rtwright . • .  
S togips , Pittsburg Stogi e & Tl)ba cco Co . . . 
Tonie bevel'ag p ,  Teapbo Com flany . . . . . . . •  
Toy w a gon s, Standard Manufacturing C o  . . .  
'.r y p P ,  o rnnmf'n t s, borders, and rules, print-

ing,  Ameri can Type Founders Co . . . . .  . 
Upholstt'ry tt' x t i 1 P  fabri cs , Philadelphia 

Ta ppst ry M i lls . . . . . . . . . . • . . . . . . . . . . •  
Vete rina r�' o i n t m e n t s  a n d  remedies, Win-

ship Cbemical Co. . . . . . . . . . . . . . . . . . . . . 

LAB ELS 
"After Dinner G u m  CO. ' s  Pepsin Gum , "  

for chewing g u m ,  After Dinner Gum 
Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

" C a r - D n m  H a i r  Restorf'l' a n d  Dandruff 
CUff' , " for b a i l' tonic a n d  dandruff cure, 
A .  L. Undeland . . . . . . . . . . . . . . . . . . . . .  . 

"Dove H p a d Fl c b f' rra h l e ts , "  for hf'adache 
tablets,  J .  H .  Tu ttle . . . . . . . . . . . . . . .  . 

"Dry So)p, " for a prepa ration tor the 
prps(,fv ation of sol ps , J. J .  Corcoran, 
J r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

" Egyptian C ream of Myrrh , "  for m assa ge 
crea m ,  Egyptian Cream of Myrrh Co . .  

" G r a h a m  Crackers, " for crack ers, W .  H. 
Faxon . • . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  

"Li q u i d  Sa lito Q u i n i n p , "  for liquid quinln, 
Bass & Brothpr . . . . . . . . . . . . . . . . . . . . . 

" M e i p r ' s  Cempn t , " for cement,  H. H. 
Mpier & Co . . . . . . . . • . . • . . . . . . . . . . . • . .  

"Sch m a l z ' s  Sunrisp Brf'a d , "  fo r brea d , J . 
S ("h m a Iz ' s Son s . . . • . . . . . . . . . . . . . . .  , . .  

" S t a r k w a t h C' r ' s  D rf'a m hllld In terlined PU
low , " for pillows,  O. B .  S t a rk wath er . .  

" Uml om a H a i r  Ton i c , " for h a i r  ton i c, A. 
I,. U ndeland . . . . . . . . . . . . . . . . . . . . . . . . .  . 

PRINTS. 
"An Optical I l l u stra tiOD , "  f o r  spectacles, 

H .  Goldman . . . . . . . . . . . . . . . . . . . . . . .  . . 
" W o r l d ' s  F a i r  C a tch Pnz7.1p Souveni r , "  for 

a pU7.zI e , R. I .  J p ffords . . . • . . . • • • • • • •  

43, 030 
43,045 

43,038 
43,019 

C H E M I CAL  EXAM I NAT I O NS  itlJ"NAJ'tJ: 
D R .  H. C. ST H n' E I ., Biss ell Block. PIttsburgh . Pa. 

14 Main St . •  Pendleton. Ind. 

�I!tfff!! . ': . . . 
CABOT'S 

A For Cuts ,  B u rns ,  Bru ises ,  .. . ... 

43,024 

4:1 ' 033 1 -
4;�, 042 &. E X P E R I M E N TA L  W O R K .  
43,04� MOD  ELS Inventions deveioped. S pecial �Iachinery. 

E. V. BAI L LAR D .  Fox B l d g . . Fran k l i n  S q u a r e .  N ew Y o r k .  
4:1 , 037 . 

Etc. R � l leves pa in ,  'l'erluces in f1ammatlOn and irritatIOn. Highly recommended tly p h �'slclans as an untail ing remedy. At ali dealers. IOc. and 
25c. packages by mai l .  Look for above Traae-Mark. 
Sulpho-N o.ptbol Co.,  1 5 11nymo.rkct Sq •• B o"ton, Mas .. Ackt:I . Merra. J 1 's j l\J acy's , Siegel. Cooper, New York City. 

43, 041 

43,026 
43, 031 

43, 032 

4 3 , 021 

43, 039 

43,036 

43, 046 

4:1 , 027 
43,01 5 
43,023 

43, 040 

43,01 7 
43,020 

43, 01 8 
43, 044 
43, 047 
43, 025 
43, 03" 

43, 035 

QO �:a��g Wr?��I.a�r,,�rrf�:rC'.'.jl'�r�: 
1'b e y  never wilt or tura yell ow. Price 25 
cents. S e n  d for cat"logne. Agents , wanted. Address !l1 & M, lI1FG. CQ" 

liio · 9tb Street. tl prin,.,uJJ eld, mass. 
Exp erimental  & Mode l  Work 
Gir. &: adAJ(cefree. Wm. Gardam & Son ,45-51 Rose St.,N.Y. 

i � . � � I I���§tarA�g � eI� ?a!f 
craftsman .  rrbere is a mine of illfor
mation In 

I NVENTORS We IT' anufacture . META l.· SP»- M o n t g o m e ry & C o . ' s  Tool  Cata l og ue CIAL'l'IES of a l l  klnds. 0 order � 
largest equipment , lowest pri t)o , Wb l�b enumerates thousands of tool s. 
es. Send sample or , CapItal . handbook o f  reference • .  Pro-

model for low esi-imate and best expert a.d vioe FRE� I 
f!lse1y lll u strated. Sent by mall for 

T H E  EAG L E  TOO L C O "  Dept" W, Cin ' t i , O 20 cen\\'J�i,'l,l'Git"i'ii�inl:lu�b�; 

\\lAME PLATES-STEEL STN.4P� l V ':EMPLOYEE CHECKS,KEYTAGS &BADGES ' V 
J . RO BBINS MFG.CO. 58 KNEELAN D ST, 

SiEN?; FOR CJiTA['OGU£ · •  .. . B os:r.9�,-'''''''''SS. 

10 .. i' ulton S t . ,  N e w  York CIty. 

43,022 Dies, Tools and !Speci a l  Machines. Models 
and Experimental Work. General Machine Work. 

43, 028 PH. J. BENDER & 80"8, Inc . .  87 Frankfon tlt. ,NewYork , 

1 1 , 2 6 1  

1 1 , 264 

1 1 , 257 

1 1 , 265 

1 1 ,262 

1 1 , 260 

1 1 , 267 

MAS 0 N '  S N EW PAT I W H I P  HO I  S T S !�ft����e�hi::u��t;s;��u��dototh��ka����a��e ;����i�gp:.resc��'nfs�!� 
save expense and liability incident to El evators. I t? 1 ,000,000 and repeats automatic�lly. Slmpt� , Q{'('uratp, du�able. �pe. 

A d o pted by principal storehouses in New York & Boston CIal counters to order. Send for Circular. C. J .  ROOT, BT1!!tol, Conn. 
M anfd. by V O L N E Y W .  M A SON & C O  . .  I nc. 

l:Jrovldenee, .k . I . ,  U. S. A. 
. 

�' T H E SC H  It R DT Witl1 STAM P C O .  STEEL STAM PS, 'LP,TERS & FI GURES B R I D G it F? O RT C O N N  
D o  Y ou W i s h  T.o Learn A Good Trade � 

If so. attend th e Sf; Louis Watcb m akin� S chool. and 
J earn W atch, Cl ock. Jewelry Repairing, Engraving and 
Optics. In possession of r.h i s  knowledge you can earn a 
larfte salarv. Write for our new catalogu e. 1 

ST. LOUIS WATCHMA KING SCH OOL, St. Louis, Mo. 

THE 
RIDEAU 
LAKES 

THE RMO�P I LES  
P�

;
'
c

O�

s
::'��b

ar

:{:[

!( �i����; ' 1 1 , 259 batteries, etc. Walsh's So n s  & Co ..  Newark, N. J. 
1 1 ,266 

The Rideau River, 1akes and cana l ,  a 
un ique region, cOlnparatively u nknow n ,  bu t 

afford ing the most novel experience of a n y 
trip in Anlerica. An in lan d  waterway be

tween the St. Lawrence River a t  Kingston 

and the Ottawa River a t  Ottawa ; every mile 

affords a new experiel.lce. I t  is  briefly de. 

scribed in No. 34 of t he " Four-Track Series, , .  

" To Ottawa, O n t . ,  v i a  t h e  Rideau Lakes and 

River," issued by the 

1 1 , 263 n �!fo!Ec�!lO����r�!�i�: 
1 , 027 

1 , 028 

25c. Parlor 'l'ricks Catalogue, free. 
M ARTINKA It CO . . Mfrs .. 493 Si:rtb Ave., New Y ork. 

TYPEWRITER����5 
A printed copy of the spedtlcation and drawing 

of any patent in the foregoing- list, o r  any patent 
i n  print issued since 1 863, will be fnrnisbC'd from 
th i s office for 10 cent s ,  provided tbp name and 
number of the patent dpsired anrl the date be 
givPD. Address Munn & Co. , 361 B roadway, New 
York. 

All the Standard machines SOLD or RENTED ANY _ , 
WHERE at HALF MANUFACTURERS' PRICES. Shipped with privilege of examination. Send for Cat. 

Typewriter  E m p o ri u m .  203 LaSalle St., Chicago 
----------------------------------
M AT C H M A C H I N E R Y .  

B I G  M O N E Y  I N  M A 'I' U II ES. 
W e  m anufacture everyth ing pertain i n az  to tbe bUf'li- . 

neR
S

. T h e  V ery Latest Process. We will furnish 

NEW YORK CENTRAL 

A copy will be mailed free, on recei pt o f  a two · 
cent stam p. by George H. Daniels,  General Pas
senger Agent, Grand Central Station, New Y O'rk Canadian patents may DOW be obtained by the 1n

vpntors fot' any of the inventions named i n  the forf'
�olng l!ot. For tenus and further partleula .. 
addre .. IIIIl11D II; CO., 861 Broadway. New York. 

F. W. MUR P H Y  & BRO., 
a manager or teach a n y  �urchaser t h e  b u s i ness. l l1lB Asbland BlOOk, Chlcaao, lli" U. S. A. ..... ________________ --1 



88 

Absolute air governor, guaranteed tires, indestructible 
cran k-sh aft. mechanica lly correet transmissifln. thor · ¥.UKh�: cr�������f;n

i
�ab'O�ttci����� 3b�:P�r�;pP�2 l iveries. 

THE WINTON MOTOR CARRIAGE CO., Cleveland. 0 . . U.S.A. 

The Orient Surrey 

Speed 18 to 20 miles per hour. Will climb all grad es and 
c3rry four peo p l e  anywhere they wish to go 

\Vri t e  for catalogue 

W A LT H A M  M A N U FA C T U R I N G  C O .  
Walt h a m ,  M a s s. 

DARRAC Q 

12, 15�20, 30.85 1I0r�e Powers 

Favorite of two contin fhnts. Holds more 
records for speed and endurance than ally 
other make. Prompt deliveries. Dupli· 
cate parts al ways on hand.  

A M ERI C A N  DARRACQ A U T O M O B I L E  CO. 
Oontrollea by � .  A .  I�a Roche 00. ,  60') HUi!son Street 

147 West 3Sth �t ..  N ew Y ork 

Cti;fi1tii :it;) 
GAS and GA�O LINE 

For All W ork. 
Stationaries. Portables, HOislers. Pump ... 
ers, Sa wing & Boat Outfits. 

Send jor Oatalogue and 'J'estimonials 

State Y our Power N eeds. 

CHARTER GAS E N G I N E  C O  . •  Box 1 4 8 ,  S T E R L I N G .  I L L  

W h at f s  D au s ' l' i p - To p ? 
, TO I'ROYE that Daus' " Tip,Top " is 

ihOObe:�;i:� sj����e��e:���':f:te;ora:
ak�n6 

eopie!!l from typewntten original, we will 
ship eompJete duplicator, cap size, 
,\ ithout depoli\it. on ten (10) 

���:: �i�ko leli\s $5 
trade (li�l'ount of' Net 
SS% pcr ('cnt, or 

'rhe Felix A. B. Dans Duplicator Co., Dans BIJ � ,  1 1 1  Johu St., �ew York 

S I All varieties at JO west prlCes. Best J:taUroad 
'llrack and 'Vagon or Stock 8cal es made. 
Also 1000 useful artICleS. including Sateb. ca 8S Sewmg 'lachines. BiCYCles, Too l s. etc. �ave 

Money. Lists �'ree. CHICAGO HeAl,", CO .. Chicago. Il l .  

CRUDE  ASB ESTOS 
D I R E CT F R O M  M I N E S  

P R E PA R E D  R .  H.  M A RT IN ,  
ASB ESTOS F I B R E  O FF I C E , ST . PA U L  B U I L O I N G  
f o r  M a n u factu rers u s e  2 2 0  B 'way , N ew York.  

T H E C R A N E  P U L L E R  
A deliberate acceptance of this i mple

ment upon our word. will reward the 
buyer with a N E W  tool designed for draw

ing off cums, wheels. pulleys, etc ..  and 
forcing on or oft s leeves, coupl ings 
and the l ike. No. 3,-lfor use in ma
chine shops and automobile repair 
s h ops, capacity, 10 tons. No. 2.-[1'or 
automobile kits. capacity. 6 tons. 

CRA NE & RICB.lHtDSON, 
1 1 3 W a t e r  Street. eoS!oo. Mass 

Scientific American 

WONDER of the AGE BuUdIa!!r.!�����! 
Jackson's Patent High Head Centrifugal Pump. Guaranteed to raIse water 
1.000 feet or more and m a i ntain an effi ciency of from 70;; to 84%. 
First choke of the FJngin eer for Clty \Yater W orks, Draining Mines. IIy
drauhcing, irrigating and lteclaiming Land. Beats the ,\vor) d 1'01" 
D urabi lity, Economy and Efficiency. Gata/,ague No. 6. 

B Y R O N  JACKSON MACH I N E  W OR KS , • •  SAN 

At Last the Game of Golf 
�P�l:��l'llf���IJr¥i��e�f.fH'l ],:-l�il�

n
iOl��i� 

the h Ideal " �corin2' J) evice. Always keeps the 
score in sight. Weightless. Accurate. Adjustabl e  to 
any wrist. A transparent cover protects the sheet from 
soil. O p enings permit scoring with convenience and 
(j e spatch. Lift the button and a fresh sheet i� instantly 
exposed. Made from fine tan Ru�sia. Device mailed for Fitty 
W .  H .  W E I S S B R. O D , G r e e n f i e l d , M a s s .  

S TYLISH ®. 
EFFECTIVE 

Length, 16 ft. ; beam, 4 
ft. Patterm;, $5.00, With 
200 ft. lumber and $5.00 
in hal'dware you have a 
11< 1 ., 0. 0 0  Il O A T  
J<'OU 11<20.00. 

exact size p]'iut
ed patteruH of 
e v e r y  piece, a 
complete BPt of 
H a l f  T o n e  
Working Illll s
t r a t i o n s ,  a n  
itemized biU of all 
LU a t e r i a l  re
q uired an d how to 
secure it" 

O u r  In stl'uC
ti ons tell you how 
to lay a certain 
pattern on a par
ticular piece--bow 
to mark it and cut 
it out--bow to nail 
or screw it in place 
with so many of 
such size nails or 
screws. We then 
give you an i llus
tration of each 

step of th e work properly done. It is the '11wentieth 
Century m eth od for the umateur and professional boat 
builder. It is a form of recreation. It IS a splendid 
business opportunity. Can you see it ft 

Patterr'. s izps 12 to 51 ft. Prices from $:-\ .UO up. Catalog 
an d rarticulars free. For 20e. 64-page catalog, sheet ot 
in::-tructious and working illustrations. Prices quoted 
011 knock-down frames and complete boats. 

ACCU RATE 

RELIABLE 

DU RABLE 
IN DESIGN llROO K S  BOAT :lIA�UFAC'I'URnr G COMPANY 

Originators of the Pattern System of Boat Buih1ing 

VV A T C H E S 41'0 Ship Street. Bay City, Mich., U. S. A. 

We know that our watch e s  wi l l  do what w e  eXl)ect of th enl, th el'ctore, it  i s  e��y to u u q u cstion". 
ably gual'antee every watch ,ve Jn ake� fl'om the ch ea))est to tlie mOl"!t expensive gl'ade 

BABBITT METALS. -SIX IMPORTANT 
formulas. SCIENTIJj'IC AMEHTCAN SVPPL}j;Mr:;1'I,�T ] 1 2:1. 
Price 10 cents. Wor sale by Munn & Co. and aU news_ 
dealers. Send for catalo.gue. 

THE N EW EN GLAND WAT C H  C O . ,  37 en. 39 M a i d e n  Lane, N eW" Y orl'i 
,.. Snow Hill, London, England . ------------

COATES H O R O L O O I C A L  D E PA RTM E NT FLEXIBLE BRAD LEY PO}. Y 'l'EC HNIC I N �TJTUTE 

SHAF T �� Formerly Parflolls Horological lnstitute 

J'EOJUA, ILLINOIS 

LAR G EST and BEST Ball-bearing, Unit System. 
Li n k  Constructi o n  

� H,P, o r  l5U H.P. al l the same t o  us. 
Send for bulletin No, 16. 

WATCH S C H O O L  in A M E R I CA 

COATES CLIPPE R MAN UFACT U RING COMPANY WORCESTER. 

"'e teach 'Vatcll "Tork, Jewelry, En
graving, Clock \V ork, Optics, Tuition 
reasonable. Board and rooms I1t!ar 
school ut moderate rates. 

Send for Catalog of Information. 

Surely that Is evidence enough 
of its great superiority over a 11 
other makes. The way it 
works is the reason : most 
work. best work. in lea.st 
time, a.t least expense. 

THE GRI FFIN 
MILL 

is conceded to be the hi�hest type of mill for Portland Cement W'ork 
ever produced. 579 sold in two years to the foHowing large Portland 
Cement Works in the United States and Canada : 

Lehigh Portland Cement Co., Onnrod, Pa.. 
Lehigh Portland Cement Co., Mitchell, Ind. 
Lehigh Portland Cement Co., Wellston, Ohio 
gl���a�1sp��h��d Cern. Co., Glens �ill�,YN �/: 
Cuyaga Lake Cement Co., Ithaca, N. Y. 
National Portland Cement Co., Durham, Ont. 
Sandusky Portland Cement Co., Syracuse, Ind. 
Newaygo Portland Cement Co., Newaygo, Mich. 
Great Northern Portland Cement Co., 

Baldwin, Mich. 
Midland Portland Cement Co., Bedford, Ind. 
Fr�������0;���d

n
8e�:�

n
cio�,OCal��g�f!�� :�: 

Alpha Portland Cement Co., Alpha, N. J. 
Whitehall Portland Cement Co., Cemcnton, Pa. 
Struthers Furnace Co., Struthers, Ohio 

Texas Portland Cement & Lime Co., Dallas, Tex. 
lola Portland Cement Co., lola, Kan. 
Wabash Portland Cement Co., Stroh, Ind. 
Kansas Portland Cement Co., lola, Kansas 
Alma Cement Co., Wellston, Ohio 
Aetna Portland Cement Co., Fenton, Miell. 
Penn-Allen Portland Cement Co., Allentown,Pa. 
Martins Creek Portland Cement Co., 

Martins Creek, N. J. 
Wolverine Portland Cement Co.,eold water ,Mich. 
Bronson Portland Cement Co., Bronson, Mich. �����rC:;:���Li�h;. �����c��

t
c�i����Ilt 

MississippiVal. Portland Cern. Co.,Louisiana,Mo. 
Belleville Portland Cement Co" Belleville, Onto 
Toledo Portltwd Cement Co., Ma.ncheater, Mich. 

Illustrated catalogue shows what yoU need. And it is free I 

BRADLEY PULVERIZER COMPANY. 92 State St •• Boston. Mass. 

B RISTO L ' S  
R ECOR D I N G  I NSTR U M ENTS. 

Pressure Gauges. Vacuum Gauges. Volt� 
meters, Amperemeters, \Vattmeters. and 
'1'hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. � Send jor Oircu
lars and Specimen Ohart. The Bristol OOlliuany, Waterbury, Oonn. 

SILV ER MEDAL PARI S  EXPOSiTIO N .  

EA�TERN GRAl.'iIITE ROOFIl.'iIG CO. 
New York 

" RIDOFUM " 
(Trade Mark) 

We mean roaches and water-

�lltP�id�\'�� 
e��a�h Y��a��� 

Send for descriPtive circular, 
or, b etter sti ll, 25 cents for 
sample trap. postpaid. Lib
eral terms to agents. 

BOX COM PANY 

Id.:. (;118 and Gasoiine Engine.s, 
� are strong, simple in con!'!truction, and 

E'!lf!ily undel·stocod . Ol ds en�nes can be 
J'eadilv operated by any man of ordinary intell1· 
gence without previous experience. 

Statiollsrv ERa-iues, 2 to 100 h. p. 
Portuble 'Engines, 8 to 18 h. v. 

For complete information and new illustrated catalog, write 
OLDS GASOLINE ENGINE WORKS 

216 River Street LANSING, MICH. 

Historic Boston Souvenir Knives 
FIRST Q lJ A LIT ¥ 

Two·bJad e pocket knife, SOc. 
A rtistic reprouuction on a l u ·  
minum h a n d l e  of famous h i s 
t o r i c  spots of Boston. A l � o  
sin g le-blade knife, wat c h .  
guard size, 30c. M v i l e d  to any 
adurf:'ss un receipt of price, 

BURDITT & WILLIAMS CO. Boston, Mass . 
Proprietors of the "Hardware StorE' for a Hundred Years." 

The Smith P .. emie.. Typewl'itel' (0. 
fiJclory, SyriJcuse. N. Y. 
Brancnes £n all large cities 

TI..E�RN ..... 

BUBlftN�S� I 
SY�'I'BM 

Shippers Clerks 

Salesmen Buyers 

Managers Bookkeepers 

Super; ntendents Foremen 

Stenographers 

Push Yourself Ahead 

J
UST as soon as you cease to 

advance you begiu to go 

back ward. K eep at the 

head of the procession. 
Fit yourself to systematize 

your work ; mak e it easier ,  
save time, money and brain 

work for your emplo yer.  We 

teach you how to drive your 
work . Our cou rse by mail 

will be individual instrnction . 

Learn a practical system to fit 

your own needs. 'Write to·day, 
telling us what position you 
hold and what your aim is. 

BOSTON SCHOOL OP BUSINESS SYSTSrl 
227 Washington St., Boston. Mass., Dept. M. 

� .. '"'''jtj. '"'. '.' '' GIIR.DUJrRDJES ... ,.Cfl "HdHH, '� H'H\ ,. �I 'IV P :e'\'�_ ., o·g��,up 
_O '� ..... ::::. C.H.BESLYACO CIIICA60 nun. 

15 t.o �1 CHnton Street .. 

BE � LAZY -and take it ea.sy , as you can do by wearing the " Lightweight " PRESIDENT SUSPENDER-two ounces. 
Any store 50C and $1 .00 or postpaid for choicest patterns. 

THE; C. A. E;DGARTON MFG. CO., Dox aIO , Shirley, Malill. 


