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BIGGEST IN THE WORLD. 
Is it because we never entirely lose s'Ome of the 

strong characteristics of childhood that, in describ
ing an event or an object. we seem to consider that 
the last touch of dignity and importance has not. b'.len 
put upon it until it has been designated as tho 
biggest or most superlative something or other of 
its kind in the world? It is really surprising how 
much heart·burning may be caused by a journalistic 
inadvertency, actual or supposed, in placing the co· 
veted honor where it does not belong. A curious 
instance of an imagined injustice of this kind has 
lately reached the Editor's desk in the form of an 
editorial from our esteemed contemporary, The Daily 
Eagle of Poughkeepsie, N. Y., in which the writer 
takes us to task for having stated that the new double· 
track railway viaduct over the Des Moines River, 
Iowa, is  in some respects the most notable railway 
viaduct in existence. This· structure is 2 ,685 feet in 
length, and its rails are 185 feat above the water. 
The peace of mind of our Poughkeepsie contemporary 
has been rudely disturbed by our stating that this 
structure, "in point of the total weight of metal em· 
ployed in its construction, is fully three times as 
heavy as the next largest bridge of the kind in the 
world." The statement is unpardonable in the eyes 
of our critic, who hastens to remind us that he lives 
beneath the shadow of a double·track railway bridge, 
which is  6,767 feet and some inches in length, and 
212 feet above high tide, and contains a dead·weight 
of over 21,000 tons of steel as against the insignificant 
total of 5,680 tons tliat was built into the structure 
over the Des Moines River. The trouble with our 
contemporary is that he is comparing" two horses of 
an entirely different color, namely, a viaduct and a 
cantilever, the Des Moines crossing being of the first 
and the Poughkeepsie crossing of the second type. In 
bridge engineering parlance it is customary to classify 
a bridge according to the predominant feature thereof. 
In the case of railway bridges, such as the Loa 
viaduct in Bolivia, and the Kinzua and Pecos viaducts 
in this country, where by far the greater part of the 
crossing is made up of short spans carried on steel 
bents or braced towers, with or without a truss 
span thrown across the main channel, or gorge, as the 
case may be, the structure takes its name from i ts 
predominant feature and is known as a viaduct, this 
term being generically applied to any tower·and-short· 
span structure of the kind described. On the other 
hand, a bridge of the character of the Forth canti· 
lever structure in Scotland,  or the Poughkeepsie cross
ing of the Hudson, in which the cantilevers form the 
predominant feature and the viaduct approach, great 
as it  may be, is entirely subsidiary, the structure i s  
/¥lnerically known as a cantilever bridge. The same 
may be said of the new East River bridge, which, 
although it is approached by a viaduct several thou
sands of feet in length-of an aggregate length in
deed much greater than that of the suspended struc
ture-will nevertheless be known as a suspension 
bridge. For all its 4,000 and more feet of viaduct, the 
splendid structure at Poughkeepsie will ever be known 
as one of the great cantilever bridges of the world. 

... I'" 

EXTRAORDINARY SPEED IN THE PARIS·BORDEAUX 
AUTOMOBILE RACE. 

From Paris to Bordeaux by road is a distance or 
348 miles, and when the great chauffeur Charron 
covered this distance in the race of 1900 in 11 hours 
4 minutes and 20 seconds, at an average speed of 31 .4  
miles per hour, it  was justly considered to be a most 
remarkable performance. This year, however, has wit 
nessed a feat which is n'Ot only the most sensational 
in the annals of automobilism, but one of the most 
remarkable speed performances of any kind whatso 
ever, whether by road, rail or sea; for the same dis-

tance was covered by the winner in 8 hours 44 minutes 
and 4"4 seconds, at an average speed of about 40 miles 
an hour. 'I'he significance of this performance is only 
understood when we bear in mind that the Paris
Bordeaux course involves a reduction of running 
speed to about 7% miles an hour in passing through 
ten different towns and cities along the route. I f  the 
18 miles on which there is a speed restriction be de· 
ducted,  we find that Fournier covered 330 miles in G 
hours 11 minutes and 44 seconds, at an average speed 
of more than 53 miles an hour. Remembering that 
in climbing the hills and on certain parts of the road 
where curvature or other local conditions would neces· 
sitate it, the speed must have been brought down very 
much below this average, we can see that. on certain 
stretches, the automobile must have been running at 
a speed of from 70 to 75 miles an hour-and this,  be 
it remembered, upon a country macadamized road and 
not upon a carefully aligned steel track, fenced in 
from all the risks and dangers of miscellaneous traffic. 
Interest in this performance centers both in the man 
and the machine. The latter was a Mors vehicle of 
35·horse-power, and, unprecedented as was this ca
pacity, it was excelled in some 'Of the other machines 
that were present at the starting line, the English 
automobilist Edge, for instance, being on hand with a 
70-horsepower machine, which was disqualified on 
the ground that the tires, which had been substituted 
on account of a puncture, at the last moment, were 
of French and not of English make. The machine 
thereby failed to meet the conditions of the race, 
which demanded that each machine should have 
an absolutely national character. Judged on purely 
technical and mechanical grounds there is, of course, 
no reason why an automobile provided with sufficient 
horsepower should not maintain such high speeds 
and even higher speeds for as great and greater dis· 
tances ; and we say this without wishing to detract 
from the great credit which is due to the builders of 
the leading vehicles, several of which made"better time 
than that accomplished by the winner of last year's 
race. 

The most remarkable feature of the whole perform· 
ance is the nerve and skill possessed by the chauffeur 
Fournier, for at the terrific pace achieved, it  is evi
dent that the slightest error in judgment could easily 
have precipitated disaster. Full details of the race 
will be read with considerable interest, particularly 
as regards the special policing, which must surely have 
been carried out at crossroads and elsewhere to main· 
tain some kind of a clear track ahead of machines 
that were sweeping along at speeds faster than those 
of the average express train. Fournier is well known 
in thi s country. Only a couple of years ago he was a 
conspicuous figure upon the bicycle track at Madison 
Square Garden, where he exhibited a motor·cycle and 
introduced motor·pacing to the American public. 

It is noteworthy that the leading automobiles were 
all heavy vehicles of great power, the first five being 
in the class weighing over 1 .430 pounds. The winning 
machine was, as we have said,  a Morf!. and the second,  
third, fourth and fifth were Panhard vehicles. The sixth 
and seventh contestants to finish were 8-horsepower De 
Dion motor· cycles, the first covering the distance in 
8 hours 1 3·5 minutes and the second in 8 hours 3 min
utes. An average speed of over 40 miles an hour for 
330 miles for a motor-bicycle is a scarcely less remark
able feat in its way than that of the winning machine. 

THE LESSON OF THE RECENT FERRYBOAT DISASTER. 
It is to be feared that the relatively small loss of life 

in the recent ferryboat collision in New York Harbor, 
small, that is to say, compared with the loss which 
might easily have occurred, may result in our too read· 
ily forgetting the lesson which this accident teache3. 
Had the Staten 'I'sland ferryboat been rammed by the 
"Mauch Chunk" when she was far from her berth. in
stead of being fortunately within reach of shoal water, 
the list of fatalities would probably have run up into 
the hundreds. 

It is  not for us to enter into the question of culpabil
ity in this accident : that will be decided by the proper 
authorities and the blame, i f  there be any, will be 
placed where it  rightly belongs. Moreover, when w� 
bear in mind the enormous number of passengers 
carried every year by our ferryboats, the crowded state 
of the New York waterways, and the fact that the 
ferryboats make their trips directly across the line 
of travel 'Of incoming and outgoing ships, we must ad
mit that the freedom from accident is something truly 
phenomenal and reflects the highest credit upon the 
skill of our ferryboat pilots. Shipping men from all 
over the world have commented upon the extraordinary 
care required in the navigation of the stretch of water 
that embraces the southern end of Manhattan I sland, 
and have spoken in the highest terms of the skill which 
is  shown by the captains and pilots of our local craft. 
Having said this much. however, there is  one lesson 'Of 
the "Northfield" disaster upon which we would lay verv 
special emphasis, and this is that in view of the ever 
present possibility of collision, all ferryboats at the pori 
of New York should be built with a view to their pos· 

sessing a wide margin of fl'Otation, theu hulls being 
so subdivided by_ bulkheads that they would be in· 
capable of being quickly sulik, as was the "Northfield ."' 
by a single blow beneath the water line. The more mod
ern ferryboats, of course, are constructed on this plan; 
but there are some of the older boats around New 
York, which, if they should be run down, would have 
great difficulty in reaching shoal water before they 
sank. We trust that one result of this disaster will be 
the enactment of even more stringent regulations as to 
the construction and subsequent inspection of all crafL 
employed in the ferry service around this city. 

• ••• 

THE NEW CLYDE LINE STEAMSHIP " APACHE." 

It is probably due to the great size and high speed 
of the transatlantic liners, and the interest 'Of the 
American public in their performances, that we are in 
danger of forgetting that 'Our American coastwise 
steamship companies are adding steadily to their fleets 
and putting some very serviceable and thoroughly up
to-date new boats upon the various routes. There saileri 
from this port last week the Cramp·built liner "Apache," 
the first of two sister ships which have been built by 
that company for the Clyde Line for service on the 
route between this port, Charleston, S.  C. , and Jackson
ville, Fla. The "Apache," which is the seventeenth 
steamship of the company's fleet, is slightly larger than 
the "Comanche," "Algonquin" and " Iroquois," of the: 
same service. She is 310 feet long, 46 feet beam 
and 31 feet deep. She is driven by triple·expansion en
gines with cylinders 25, 43 and 70 inches in diameter 
and '36 inches stroke, and is  built to steam 15 knots 
when loaded to her full capacity of 3,000 tons of cargo. 
The staterooms are characteristically American, that is 
to say, they are spacious, well lighted and airy, and 
they are free from that too· profuse decoration with 
which modern passenger ships are apt to be over· 
loaded. There is accommodation for 200 passengers, 
all of which is above the upper deck. 

• • • 

RECONSTRUCTION OF GERMAN CRUISERS 

The German navy has recently undertaken an im
portant piece of work, which consi sts i'll modifying 
a series of eight cruisers which form part of the fleet 
so as to increase their tonnage and bring the con
struction up to date. This is to be carried out in a 
somewhat novel fashion by lengthening the hull by 
some 25 feet, cutting it in the middle and adding a 
central portion. This has already been carried out 
with the first of the series, the " Hagen," and the reo 
sults have proved so successful that there is little 
doubt that the remaining seven will be treated in 
the same manner. The series of cruisers includes the 
" Hagen," " Frithjof, '-' " Beowulf," " Hildebrand." 
" Siegfried," " Heimdall," " Aegir " and " Odin." 
They are coast defense cruisers which were designed 
at a period when the German navy was mainly oc· 
cupied with the defensive, and in consequence these 
boats, which were to navigate along the coast and 
keep within a short distance from supply points, car
ried only a small provision of coal, this being about 
220 tons. Their displacement was reduced as much 
as possible, this being just sufficient to comply with 
the requirements of this class of boats. Six of these 
cruisers proved quite satisfactory in service, and gave 
prQof of remarkable nautical qualities, and it was 
thereupon decided to increase the number from six 
to eight; the latter two had a displacement some
what greater than the others, and the power and coal 
supply was thus increased. However, with the recent 
increase of the German navy and a new order of 
ideas, these boats were judged to be quite insuf
ficient to figure in the present fleet. But if their 
radius of action was limited, their other qualities 
shQwed that they were fitted to perform the duties 
of first class cruisers, and it was accordingly decided 
to transform them by increasing their coal-capacity 
and thus add a series of boats to the fleet at a rel
atively small cost, and as the oldest of these. dateR 
only from 1889, they will be still quite modern. To 
increase the coal capacity, the displacement, and con 
sequently the length of the boat, was to be increased. 
This operation, which is comparatively easy on an 
ordinary steamer, presents certain difficulties in the 
caEe of an armored vessel ; in order to cut it in the 
middle and add the amount required for the increasen. 
displacement, it is necessary that as few of the parts 
as possible should be dismounted in the two halves, 
which should be left in their 'Original condition, thus 
leaving in place the engines and boilers, etc. It was 
decided to commence the work with the "Hagen," and 
this was begun at the Kiel docks in September, 1899. 
The section was made in front of the engines, and 
the rear part was drawn back about 26 feet ; the oper
ation of moving the mass required less than an hour. 
The intermediate portion which was added repre
sented a weight of 500 to 600 tons. In October, or 
about a year after the commencement of the work, 
the "Hagen" proceeded with its trials, with very sat
isfactory results; the engines and boilers acted well, 
and developed 5,230 horse power, the number of revo-
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lutions being increased to 142 per minute. The coal 
supply, owing to the increased displacement, has been 
raised from 220 to 500 tons, and a number of minor 
changes have been made which give the boat an up 
to date appearance. The coasting cruisers, when thus 
transformed, will be able to take an active part with 
the remainder of the fleet, and there is  no doubt that 
the whole series will be thus treated. To transform 
the eight vessels will cost about five millions, accord
ing to calculations, this representing the cost of a 
single modern battleship, and the advantage is at  
once apparent. 

- I .  I" 

THE HEAVENS iN JULY. 
BY HENRY NORRIS BeSSELLl PH.D. 

The brightest stars in the summer skies are the 
ruddy Arcturus and the bluish Vega. At 9 P. M. on 
July 15 the former is some distance west of the 
zenith, and the latter somewhat nearer on the east. 
Between them lie the constellations of Corona Borealis 
and Hercules, the first of which consists of a semi
circle of inconspicuous stars, and the second of flo 
keystone-shaped group directly overhead, with out
liers on both sides. South of these a large area is 
filled by the intermingled forms of Ophluchus and 
Serpens; whose most characteristic configuration is 
a kite· shaped figure a little west of the meridian. 

Close above the southern and southeastern horizon 
a",e Scorpio and Sagittarius. The bright red star 
Antares, and the long, curving line below it which 
forms the Scorpion's tail, cannot be mistaken ; and 
Sagittarius, which i s  anyhow one of the more con
spicuous zodiacal constellations, now includes within 
its borders both Jupiter and Saturn. 

Aquila, marked by the brilliant Altair, with a 
fainter attendant on each side, is well up in the south
east. Below it is Capri corn us, whose two brightest 
stars both show double in a field-glass. Cygnus is 
conspicuous in the Milky Way below Vega. Farther 
down on the right is the little group of Delphinus, 
often called " Job's Coffin." Pegasus and Andromeda 
are rising in the northeast. Of the circum·polar con
stellations, Cassiopeia is below and to the right of 
the pole, Cepheus higher up, Draco and Ursa Minor 
above the pole-star, and Ursa Major on the left. Leo, 
Virgo and Libra fill most of the western and south
western sky. 

The present is a good opportunity for the study of 
some intereEting variable stars. Fi rst among these 
may be mentioned Beta Lyme, which is the nearest 
to Vega of a pair of small stars which lie on the 
line joining it with Altair, about one-quarter as far 
as the latter. The changes of its brightness may be 
easily observed by comparing it with its neighbor, 
Gamma Lyrae. They are completed in 12 days 21 W, . 
hours, during which time there are two equal maxima 
of brightness, separated by two unequal minima. 
Beginning at the first maximum, its magnitude is 3 .4 ,  
about equal to Gamma. Then it falls nearly' to the 
fourth magnitude, rises again to its original bright
ness, and descends once more to the 41h magnitude, 
returning finally at the end of the period to its initial 
condition. The star's spectrum also shows remark
able peculiarities, containing both dark and bright 
lines, which are periodically displaced with reference 
to one another in such a way as to show that they 
ll;re produced by two different bodies revolving about 
one another in a period equal to that of the light
variation. 

The following explanation of the star's variability, 
deduced from the above-mentioned facts, is taken 
from an article by Mr. Myers, published some time 
ago in the Astrophysical Journal. Beta Lyrae con
sists of two stars, one about three·quarters the diam
eter of the other, revolving about one another, in a 
ci rcular orbit, so close together that they almost touch . 
The plane of this orbit is inclined very little to the 
line of sight, so that the stars alternately eclipse one 
another. The smaller star is nearly twice as bright 
as the larger one. 

At the principal minimum, the small star i s  be
hind the larger one, and only the light of the latter 
reaches us. Three days later it is on one side, and 
the combined light of both stars produces a maximum. 
After about three days more the small star is  in front 
of the large one, hiding most of it. All the light of 
the small star and part of that of the large one reaches 
us, so that, though the star does not appear to us 
as bright as at maximum, it is much brighter than 
at the principal minimum. When the small star has 
moved off on the other side we have a second maxi
mum. The actual velocities of the stars in miles per 
second can be determined from the spectroscopic ob
r:ervations, and thus it is found that the centers of 
the two stars are about 30,000,000 miles apart. The 
larger star is  over 30 .000,000 miles in diameter, and 
is about 21 times as heavy as our sun The diameter 
of the smaller one is  about 23,000,000 miles, and its 
mass nearly 10 times that of the sun. Their bulk, in 
proportion to their mass, is enormous, so that they 
must be entirely gaseous and hardly denser than the 
earth's atmosphere at sea-level . 

Two other short-period variables are now in good 
position for observation. On the upper edge of the. 
Milky Way, about midway between Cygnus and Cas
siopeia, is a triangle of small stars. The nearest one 
to Cassiopeia is Delta Cephei, which varies between 
the magnitudes 3.7 and 4.9 in 5 days, 8 hours and 48 
minutes. The other two stars of the triangle are 
good " comparison stars." 

To find the other variable, start with Altair. A 
line drawn from the small s.tar above it through the 
fainter one below it, and continued as far again, bend
ing sharply to the right, points out Eta Aquilae. The 
period of this star is  7 days, 4 hours and 14 minutei'!, 
its maximum magnitude is 3 .5,  and its minimum 4.7 .  

The variation of both these stars is of the same 
type. The brightness changes continuously, rising 
rapidly to the maximum, and falling off much more 
slowly toward the minimum. In the case of Eta 
Aquilae a slight rise to a secondary maximum inter
rupts the falling phase. Such variation evidently can
not be due to eclipses, as the times of fall and rise 
would in that case be nearly equal, since the eclipsing 
star would move off about as fast as it moved on. 

The variation of both these stars is of the same 
problem. Both stars show variable velocity in the 
line of sight, and by study of this it has been found 
that each of them is revolving in a highly eccentric 
orbit about a dark bodY--Qr rather about the common 
center of gravity of itself and the dark body-in the 
same period as that of the light-variation. The mini
mum does not occur when the dark star is between 
us and the bright one, and so we have additional proof 
that it is not due to an eclipse. It is alio clear that 
the orbit must be inclined to the line of sight so 
that the dark star passes to one side of the bright 
one instead of directly in front of it, as otherwise 
we should have an eclipse and a second minimum. 

The accepted explanation of the variability of these 
stars i s  that it  i s  due to tidal action. The attraction 
of the dark companion must produce enormous tides 
in the liquid-or, most probably, gaseous-mass of the 
central star. Owing to the eccentricity of its orbit 
( which is about the same in both cases under con
sideration ) ,  the least distance of the dark body is but 
one-third of its greatest, and, since the tide-raising 
force varies inversely as the cube of the distance, 
it is 27 times greater at one time than at the other. 

As the two bodies approach one another, the in
creasing disturbance of the atmosphere of the lumi
nous one increases its brightness, the effect reaching 
its maximum shortly after the passage of the nearest 
.point, or periastron. With the decrease of the tidal 
force the bright star gradually cools down,' rising 
again only when the return of its satellite stirs up 
once more its central fires. 

THE PLANETS. 

Mercury is in Gemini, and is evening star till the 
12th, when he passes between us and the sun, and 
becomes morning star. He can only be seen in the 
last days of the month, just before sunrise. 

Venus is evening star, and i s  gradually coming 
out from behind the sun into a more conspicuous 
position, remaining above the horizon more than an 
hour after sunset. 

Mars is evening star, being well past the meridian 
at sunset. He is more than twice as far from us as 
he was i1). February and only about one-sixth as bright, 
and is still retreating and growing faInter as he moves 
eastward from Leo into Virgo. 

Jupiter is  just past opposition, and at his nearest 
for the year. He is by far the most brillian't object 
in the southern sky, and his disk and satellites are 
easily visible with a 'field-glass. 

Saturn is in sagittarius, close to Jupiter. He is  in 
opposition on the 5th. His rings are seen at the great
est possible angle and form a splendid telescopic 
sight, in spite of his low altituae. 

Uranus is  in Scorpio, about 8 degrees northeast of 
Antares. Neptune is  in Gemini, too near the sun to 
be visible. 

Full moon occurs on the morning of the 1st, last 
quarter on that of the 8th, new moon on that of the 
15th, first quarter on the night of the 22d, and full 
moon once more on that of the 30th. The moon is 
nearest us on the 11th, and farthest on the 23d. 

She i s  in conjunction with Jupiter on the afternoon 
of the 1st, Saturn the next morning, Mercury on the 
14th, Neptune on the 15th, Venus near moon on the 
17th, Mars on the morning of the 21st, Uranus on the 
night of the 26th, and Jupiter and Saturn once more 
on the night of the 28th and morning of the 29th. 

........ 
DEATH OF T. C. CLARKE. 

Mr. Thomas Curtis Clarke, one of the best-known 
civil engineers and bridge-builders, died in New York, 
June 15, in his seventy-fourth year. He was trained 
to be a civil engineer and early in life engaged in 
various kinds of railroad work, but finally made bridge 
engineering a specialty, and his name is identified 
with many of the most important bridges built in the 
United States. One of the first of his works in this 
line was the building of the C., B. &: Q. bridge at 

Quincy, Ill. In the piers and foundations of this 
bridge, Mr. Clarke was among the first of American 
engineers to use concrete upon a large scale. Mr. 
Clarke was the senior member of the firm which after
ward became the Phoenix Bridge Company. Among 
the famous works on which he was engaged was the 
erection of the Kinzua Viaduct. In 1884 Mr. Clarke 
became one of the members of the Union Bridge Com 
pany, which soon became the largest concern devoted 
to bridge-building in the world. While Mr. Clarke 
was connected with this company they built the fa
mous Hawkesbury Bridge in Australia, which is  one 
of the first cases where a bridge was built in a foreign 
country by an American concern. He also' had special 
charge of the Poughkeepsie Bridge. It is stated that 
Mr. Clarke had been concerned in the building of over 
eighty miles of bridges and viaducts. He was well 
known as a writer upon professional subjects. 

• •• I • 

SCIENCE NOTES. 
The Baldwin-Ziegler polar expedition will start 

shortly for the north. 
Mr. Morri s K. Jesup has perfected an arrangement 

by which the American Museum of Natural History 
and the South Kensington Museum will exchange ex
hibits. 

The Arl!old Arboretum, in the suburbs of Boston, 
has carried on its highly interesting and important 
work on a very slender income. Steps are now being 
taken to raise $300,000 in addition to the present en
dowment. 

The Massachusetts Institute of Technology has held 
examinations in London for the entrance of pupils  to 
the Boston institution. The London Engineer say�: 
"It  would seem that American competition is not to 
be confined to commerce in the future." 

Prof. Nicols Fi-nsen, the inventor of the light cure 
for lupus, has been summoned to London by the Queen 
of England to superintend the administration of the 
apparatus which her Majesty presented to the London 
Hospital. The Belgian government also proposes to 
install the cure at Brussels, and Prof. Dubois has been 
di spatched to Copenhagen, to become acquainted with 
its application. 

The invention of the mariner's compass by Flavio 
Gioja is to be celebrated this summer at Amalfi, Italy. 
Gioja came from Positano in the hills back of Amalfi. 
There have not been wanting those who contend that 
the invention, like most others, was gradual, and that 
the tendency of the magnetized needle to point north 
was known long before Gioja's time, it even having 
been familiar to the Chinese. 

Prof. Henry Truman Henry Safford, an eminent 
mathematician and astronomer, died recently at 
Williamstown, ·Mass. He was born in 1836 and was 
known in his early youth as the "Vermont boy calcu
lator." In 1866 he was appointed Director of the 
Astronomical Observatory at Chicago. From 1869 to 
1871 he was engaged upon the great catalogue of stars 
then in course of preparation by the co-operation of 
European and American astronomers. This work was 
interrupted by the Chicago fire of 1871. He prepared 
a star catalogue which was published by the War 
Department. He did considerable work in relation to 
latitude and longitude. 

John D. Rockefeller has given $ 200,000 to fQund 
"The Rockefeller Institution for Medical Research." 
The gift is  not for an endowment fund, but for imme
diate expenditure. Mr. Rockefeller has for some time 
been consulting with eminent medical men as to the 
lJ,eed of such an institution, and he has had the best 
of advice. Facilities for original investigation are to 
be provided, especially in such problems in medicine and 
hygiene as have a practical bearing on the prevention 
and treatment of disease. The first work of those con
nected with the institution will be that of co-operating 
with the Board of Health in studying its work and 
the problems confronting it, particularly that of milk 
supply. Work of a more ambitious nature will be 
begun in the fall under the guidance of experienced 
investigators. 

In Europe it has been found rather difficult to in
troduce the circuit-system for the transmi ssion of 
meteorological messages for a time after each ob
servation. In the United States this is very easily ac
complished, )Jut in Europe, where the control of the 
wires is in the hands of different governments, the 
difficulty of introducing a similar method is almost 
unsurmountable. The system recommended by the 
Deutsche Seewarte is called the radial system, in 
which the observations pass through the central of
fices. Special observation!! have been made for near
ly a year at eight A. M., mid-European time, at some 
thirty-five stations in various countries, including 
several in the British Isles, and forwarded to the 
Deutsche Seewarte, which enables the Hamburg of
fice to i ssue reports. as early a!! nine A. M.,  and the 
early publication of this information has been found 
·0 lead to such satisfactory results as to warrant a 
considerable extension of the plan in the near future. 
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A NOVEL :ROUSE IUIL.DOX. 
Our illustratiDn pictures a mail-bDX which was dc

Vised by Mr. ClaytDn P. Myer, 'Of Silsbee, Tex., fDr the 
llUrpDse 'Of facilitating hDuse-tD-hDuse delivery and 'Of 
indicating that mail has been delivered. 

The arrangement cDmprises essentially a bDX prD
vided with a ' hinged hDDd fDr the letter-receiving SIDt, 
which hDDd when lifted 'Operates a slide by means 
'Of chains, tD expDse the wDrd "Mail," thereby ShDW-

.AN IMPROVED MAIL·BOX. 

ing that mail 'Of SDme kind has been delivered. The 
slide is held in its rai sed pDsitiDn by a spring, and 
is restDred tD its nDrmal pDsitiDn by hand. 

The bDX is alSD prDvided with a dDDr thrDugh which 
the mail is remDved .  The dDDr i s  cDntrDlied frDm 
the inside 'Of the hDuse, thereby rendering it impDs
sible tD 'Open the bDX withDUt entering the hDuse. A 
IDCk cDntrDlled by a shaft hDlds the dDDr clDsed. 
UpDn turning the shaft, the dDDr is  pressed 'Open by a 
spring. FDr the receptiDn 'Of bulky mail, a spring-arm 
is  attached tD the bDttDm 'Of the bDX. The cDntrivance 
is cheap, neat, rain and dirt prDDf, and secure frDm 
thieves. 

CURIOUS DOCKING ACCIDENT. 
The illustrations herewith prDduced give an idea 

'Of the accident which recently 'Occurred at BaltimDre 
when the steamship "HudsDn" 
careened while being dDcked, fall· 
ing partly upDn her side. She was 
being hauled 'Out 'On the marine 
railway at the dDCk 'Of Messrs. 
William Skinner & SDn, in 'Order 
tD make repairs tD a bent prDpelier 
blade. The ship was left 'On the 
railway with the stern entirely 'Out 
'Of water with the exceptiDn 'Of 
abDut 'One fDDt. The wDrk 'Of 
hauling her 'Out began at high 
tide, and the after pDrtiDn 'Of the 
hull was held in a perpendicu
lar pDsitiDn by driving PDStS un
der the rear quarters fDr shDring. 
The tide rises and falls abDut 18 
inches at this pDint, and at IDW 
tide SD much 'Of the hull was ex· 
pDsed as tD DverCDme, in spite 'Of 
the suppDrts, the equilibrium 'Of 
the vessel, and, falling tD the left, 
she struck the side 'Of the dDCk, 
breaking dDwn pDrtiDns 'Of the suo 
perstructure. The deck railing 
was brDken and a part 'Of the rig-
ging suppDrting the masts 'On the 
pDrt side was cut away; SDme 'Of 
the upper plates in the hull alsD 
being bent inbDard. BelDw the wa
ter-line the divers fDund her per
fectly tight. The incline 'Of the 
marine railway is such that, in 
heeling 'Over, the "HudsDn" fDrced 
her bDWS under water tD a distance 
'Of abDut fifteen feet frDm the cut
water. 

Into deep water. This failing, weights are to be at· 
tached tD the starbDard side 'Of the vessel, and an 
attempt will be made tD pull her 'Over DntD an even 
keel by a system 'Of cables attached tD windlasses 
cDnnecting with the engine 'Of the marine railway. 

FDrtunately, the hull 'Of the vessel was empty at 
the time she was dDcked; but the wDrk 'Of righting 
her will, nevertheless, be attended with cDnsiderable 
difficulty, as she is 287 feet in length, 34 feet beam 
and has a net register 'Of 1,300 tDns. She has a 
cargD capacity fDr abDut 2,500 tDns 'Of freight and ac
cDmmDdatiDns fDr sixty passengers. The engines and 
mDst 'Of the machinery are lDcated amidship . .. 4.,,, 

Photographic Pl'lnttnc In Two Color8. 

A new methDd 'Of phDtDgraphic printing upDn paper 
in tWD cDlDrs has lately been devised by M. BDlle. 
By this means images may be printed side by side in 
different cDIDrs and an agreeable effect thus prDduced; 
it is especially applicable in the case 'Of a central 
image surrDunded by a bDrder 'Of a secDnd cDIDr. One 
'Of the images is printed frDm a phDtDgraphic nega
tive and the secDnd frDm a negative prepared frDm 
a hand design. The methDd is based upDn the CDm
binatiDn 'Of the ferrD-prussiate ( blue print ) and the 
bichrDmated gum prDcess, and gives a blue image 
cDmbined with anDther whDse cDlDr may be varied 
accDrding tD the taste 'Of the DperatDr. TD 'Obtain the 
blue image the paper is sensitized by a mixture of 
the two fDllDwing sDlutiDns :  
A. Citrate of iron and ammonia. Hi parts o r  Hi grains. 

Water . . . . . . ........ . . . . , .;:;0 parts or ;:;0 minims. 
B. Ferricyanide of potassium... 8 parts or 8 grains. 

Water ... . . . .. . ... . . . . .. .. 40 parts o r  40 minims. 

These sDlutions, prepared and filtered, may be mixed 
in advance and kept in yellow bDttles, but it is best 
tD mix at the time 'Of using. The image is strDngly 
printed and developed by washing in water till the 
whites become pure. The secDnd image may form, fDr 
in stance, a bDrder for the blue image. TD 'Obtain it a 
plate is first prepared by exposing an 'Ordinary gela
tine plate tD daylight and developing it until it is 
entirely black. The design tD be reproduced is cDpied 
Dr traced upDn tracing paper and transferred to the 
plate by impressiDn paper. It is  then engraved thrDugh 
the film with the point 'Of a needle, giving a nega
tive in black and white. TD print thi s design the 
bDrder 'Of the blue image is  sensitized by brushing 
ove'r it a thin and even layer 'Of gum arabic, 40 per 
cent sDlutiDn, tD which is added a sufficient quantity 
'Of the cDlor decided upDn. When this layer is  dry 
a sensitizing solutlDn of bichrDmate 'Of pDtash ( 10 per 
cent ) is applied in the same way. The printing is 
carried 'Out as usual and the image develDped by 
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washIng In cold or lukewarm water. This process 
may be mDdified in different ways and will find many 
applications; if desired, the center 'Of the image may 
be prir.ted by the latter methDd and the margin in 
blue, or different images may be printed side by side. 

... . . ., 
A SELF-CLOSING SPIGOT OR FAUCET. 

To provide a means for autDmatically closing a faucet 
or tap when a predetermined quantity 'Of liquid has 

AN AUTOMATIC FAUCET. 

been drawn from a cask is the purpose of a device 
invented by Mr. David M. Bredin, 'Of PictDn, Canada. 
On the spigot a scale-beam is fulcrumed, the shorter 
arm 'Of which suppDrts a platform for the vessel to be 
filled, and the longer arm of which carries a cDunter
poise which can be shifted. The counterpDise is ad
justed at a point determined by the weight of the 
liquid which is tD be drawn from the cask. When 
the desired amount of liquid has fiowed intD tt_13 
vessel, the shDrter arm of the scale beam descends 
automatically, closing the spigot by the operation 'Of 
a plug. By means 'Of a spring latch the piug is pre
vented from 'Opening the spigot during the removal 
'Of the vessel. 

• •••• 
New llIe'Ihod8 of Packing Hutter for Shlt.ment. 
Our CDnsul, Mr. Hughes, 'Of CDhurg, under date 'Of 

.. 

April 26,  1901, sends the fDllDW
ing descriptiDn 'Of a new methDd 
of packing butter fDr long ship· 
ments : 

A light wDoden case Dr bDX i s  
lined thDrDughly at the bDttDm 
and sides with a layer 'Of plaster 
'Of paris one-fDurth 'Of an inch 
thick, 'On which CDmmon glass 
slabs, with their edges fastened tD
gether by gummed paper, so as to 
make a perfect-fitting bDX, are 
placed. In this box the butter ·is 
placed, packed in gODd waterprDof 
paper, in 10-pound packages. Thl'> 
glass tDP is then put 'On and 
sealed carefully with gummed 
paper bands, SD as to make the box 
air-tight. A Dne-fDurth-inch layer 
'Of plaster of paris is then put 
'Over thi s and the wooden cover 
nailed on. Each 'Of the cases is 
made tD contain about ,200 pDunds 
'Of butter. The plaster 'Of pariS 
being a non-cDnductDr, very little 
heat reaches the butter, which ar
rives at its destinatiDn in gDDd 
cDnditiDn. The Consul is infDrmed 
that very successful results have 
been 'Obtained by shipping butter 
packed in this manner frDm Mel
bDurne to Kimberley-rather a 

severe test. 
, .. 

One 'Of the steamers 'Of the Mer
ritt Wrecking CDmpany was sent 
fDr, and the first step tDward right
ing the vessel was tD pump 'Out 
the water which entered the hull 
thrDugh the pDrt windDws and fDr
ward hatchway. The next step 
was tD stretch cables frDm the 
masts and deck stanchiDns tD 
pDwerful tugs in the harbDr and 
tD the wrecking steamer, and en
deavDr tD pull her 'Out by the bow STEAltSHIP "RUDSON," OAl'SIZED ON A MARINE RAILWAY Ai BALiDlORE. 

The Diatto surface-cDntact sys
tem does not appear tD be working 
very successfully in Paris. There 
have been so many accidents and 
breakdowns that a committee was 
appDinted tD inquire into the trDu
ble, and it reported that the dam
age was due to several causes. 
First, insufficient drainage 'Of the 
surface - contacts and cDnduits, 
causing shunt currents ; secDnd. 
to unsatisfactDry insulation; third. 
tD a deposit of carbon caused by 
sparkin g ;  fDurth, bad insulation 
of the cables. 
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THE WATER SUPPLY SYSTEM OF CHICAGO_ 
BY F. B. EMBREE. 

It is not yet three-quarters of a century ( November 
10, 1834) since the B'Oard of Trustees of the infant 
0hicae;o paid $95.50 for the digging of a well as a 

THE INTAKE CRIB COMPLETED. 

means of water supply. Outgrowinff that, in January, 
1836,  the Chicago Hydraulic Company was incorpo
rated by the State Legislature and given a charter 
which was to continue in force for seventy years, by 
the provisions of which lake water was to be furnished 
to Chicag'O. The w'Orks of this company were put in 
operati'On in the spring of 1842.  They comprised a 
reservoir, about two miles of wood pipe and a 25 
H_ P. engine, the whole costing 
about $24,000_ 

This company, however, supplied 
only a portion 'Of the s'Outh and 
west divisions of Chicago, and did 
not reach the north division at all. 
The inhabitants of the unsupplied 
sections were furnished with water 
either from the river, or by the 
"water· cart system" from the lake. 
Finally it became clear that the 
wh'Ole water supply needed to be 
managed by the city, and compro
mises having been agreed upon be
tween the company and the city in 
1852, the latter put its w'Orks int'O 
operati'On immediately. 

The north side pumping station 
at the foot of Chicago Avenue was 
the first station to be established_ 
It began w'Ork in December, 1853, 
with a capacity of 8,000,000 gallons 
every twenty-four h'Ours. The water 
came from an inlet basin 'On the 
lake shore cut off from the lake by 
a semi-circular breakwater with an 
opening to the southeast. There 
were three reservoi'rs holding from 
two t'O three days' supply. They 
were at LaSalle and Adams Streets, 
Chicago Avenue and Sedgwick 
Street, and Monroe and M'Organ 
Streets. The first iron distribution 
pipe, 4 inches in diameter, was laid 
in 1852. In 1887 a shore-inlet tun
nel 7 feet in diameter and 1,500 
feet long, with an inlet shaft pro
tected by a crib 'Opp'Osite to the 
north side . stati'On, was completed 

11 cieutiiic �tUeri,au. 
for use when the supply was endangered by ice, or 
from any other cause, at the tv.:o-mile crib_ The addi
tion of needed engines and other facilities to the 
north side station has kept this, the oldest and largest 
station in the city, in efficient use up to the present 

time. In 1869 the greater part of the 
station as it is  to day was finished" The 
style 'Of architecture is  castellated G'Othic 
with heavy battlemented corners, exe-

. cuted with solid, rock-faced, ashlar stone 
and cut trimmings, with details of a 
massive and permanent character. The 
tower is the most imposing feature of 
the structure, and in the days preceding 
the sky-scraper epoch, a view of the lake 
and city from its top was thought to be 
very fine. A new lake tunnel, 7 feet in
terior diameter, extending from the crib 
to the north side station, was finished 
July 3 ,  1874, and in October of the same 
year it was extended under the land to 
the new pumping station at Ashland Ave
nue and Twenty-second Street ( the west 
side station ) _  

On November 6 ,  1876, the year in which 
the "Board of Public Works" was suc

ceeded by the "Department of Public Works," with 
a Single responsible head, the west side pumping sta
tion was put in operation, its capacity being 30,000,000 
gallons per day_ In 1884 this was raised to 60,000,000 
by the addition of two new engines. The growth of 
the city's needs and the constant 'Outlay necessary to 
satisfy them may be seen when thi s am'Ount is  com· 
pared with that actually pumped at this station for 

THE FOURTEENTH STREET PUMPING STATION. 

INTERIOR OF THE CRIB. 

the year 1899, the amount reaching the enormous out
put of 19,281,301,400 gallons. It will be remembered 
that. the first inlet basin t'O supply Chicago with 
water was quite near the shere, and although the city 

grew rapidly and packing houses 
and distilleries added their refuse 
to the Chicago River, and com
plaint was made by the citize!ls 
that the s'Ource of their water sup
ply had become contaminated, no 
effort t'Oward change was made 
until 1861, when the Board 'Of Pub
lic Works entered upon its duties. 
A plan of filtration was first experi
mented with, but it was soon cast 
aside as impracticable, and it was 
decided to construct a tunnel, 
which weuld bring lake water from 
a distance sufficiently rem'Oved 
from the contaminating river de
posits t'O insure its purity. It was 
thought that this could be accom
plished by using a tunnel two miles 
in length. The horizontal diam
eter 'Of the tunnel was fixed at 5 
feet, that size offering a capacity 
sufficient te furnish 50 gallons of 
water per day to each person in 
a populati on of one million. Work 
was begun on this tunnel March 17, 
1864, the intr'Oduction of pure lake 
water into the finished waterway 
being celebrated with appropriate 
public ceremonies March 25, 1867. 

The present system of water pipe 
tunnels under the Chicago River 
was not originated until 1869. An 
accident occurred August 18 of 
that year, in which the water main 
crossing the river at Chicago Ave
nue was broken by the dragging 
anchor of a vessel, and the west 
side thereby deprived 'Of water for 

NOll.TKBAS'r LAKE T11NNEL-INTAKE CRIB DlI'lI.IBe IBOOB88 OF 
EREOTION-TRE PAlI.AlBT. 

lfORTKBAST LAKE TUNNEL-INTERNAL DIAltETBR 10 FEET. 
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three days. This brQught 'Out the necessity 'Of tunnels 
under the river bed. Up tQ this time all pipes at 
intersectiQns 'Of the river had been laid 'On the river 
bQttQm. But the PQllutiQn 'Of the water cQntinued, 
and when the cQnstructiQn 'Of the next tunnel was 
planned, in 1887, it was decided tQ make it 8 feet in 
diameter and tQ extend it fQur miles intQ the lake. 
The initial wQrk was dQne in the same year 'On a 
f hQre shaft at the fQQt 'Of Peck CQurt. The land rami
ficatiQns cQnnecting the shQre shaft with the SQuth 
side and central statiQns were nearly cQmpleted in 
1888, but it was nQt until December 15, 1894, that the 
immense wQrk, up tQ that time the greatest engineer
ing enterprise undertaken by the city, was cQmpleted. 
The intordependoence 'Of pumping statiQns and feeding 
tunnels prevented the central pumping statiQn at Har
risQn Street frQm dQing full wQrk befQre the fQur-mile 
tunnel was in QperatiQn, althQugh i t  began service 
July 1 4, 1890.  The FQurteenth Street statiQn was 
built in 1890, and re-equipped in 1898.  

But increased as were the facilities fQr water supply, 
the grQwth 'Of ChicagQ affQrded nQ chance fQr a breath
ing, spell fQr the water supply department. July 15, 
1889, the suburban tQwns 'Of Hyde Park, Lake, Jeffer
SQn, al).d Lake View were annexed tQ Ch�cagQ, adding 
tQ its PQPuiatiQn 220,000 SQuls, and tQ its water wQrks 
system the pumping statiQns 'Of Sixty-eighth Street and 
'Of Lake View ; 'One lake tunnel 6 feet in diameter and 
8,000 feet lQng with a submerged inlet fQr Hyde Park 
and TQwn 'Of Lake ; 'One lake tunnel in prQcess 'Of CQn
structiQn, 6 feet in diameter, fQr Lake View and Jef
fersQn, and abQut 350 miles 'Of water pipe. Imme
diate extensiQns and repairs fQr the adequate water 
supply 'Of this new territQry were imperative. The 
'Original plans 'Of the Lake View water department 
cQntemplated a tunnel 6 feet in diameter extending 
easterly frQm the fQQt 'Of Sulzer Street tQ a PQint 'One 
mile frQm shQre. After annexatiQn and while the 
wQrk was in prQgress, ' it was decided tQ extend the 
tunnel a mile further. In 'Order tQ utilize the CQn
structiQn as SQQn as PQssible a tempQrary crib was 
sunk 6,000 feet frQm shQre 'On the line 'Of the tunnel 
and water 'Obtained frQm this PQint, wQrk meanwhile 
.prQgressing frQm a tempQrary shaft tQ the 'Outer 'Or 
permanent in-take crib previQusly sunk. This tunnel 
was cQmpleted in July, 1896,  and the intermediate crib 
abandQned and finally remQved in 1899.  The CQnstruc
tiQn, apPQintment, and furnishing 'Of the Carter H. 
HarrisQn crib mark it as the mQst mQdern and effi
cient 'Of the ChicagQ cribs. Its CQst, including sub
structure, superstructure, and landing, was $192,-
441.40.  

In 1895 it was again fQund necessary tQ plan fQr the 
cQnstructiQn 'Of tWQ additiQnal pumping statiQns tQ 
relieve the sufferings 'Of the remQte west and nQrth
west sectiQns 'Of the city due tQ an inadequate water 
supply. As a feeder fQr these, it then became neces
sary tQ build a new lake tunnel, which is divided intQ 
a lake sectiQn and three 'Other sectiQns cQvering the 
land ramificatiQns. The lake tunnel extends tQ the 
Carter H. HarrisQn crib, and was cQmpleted in Jan
uary, 1899.  SectiQn 'One 'Of the land tunnel was CQm
pleted in 1897,  number tWQ and number three in 1900.  
The capadty 'Of the lake tunnel is  200,000,000 gallons 
per 24 hQurs, and the CQst 'Of the new service was 
$4,986,266.37.  With the cQmpletiQn 'Of the new tunnels 
and pumping statiQns a populatiQn 'Of 3 ,500,000 can 
be supplied with 150 gallQns 'Of water per day tQ each 
persQn, and there will still be ample reserve ma
chinery. 

PROVISIONING A TRANSATLANTIC LINER. 
NQt by any means the least impressive evidence 'Of 

the huge size tQ which the mQdern transatlantic steam
ship has gr'Own is tQ be f'Ound in the graphic represen
tatiQn, 'On the frQnt page 'Of this issue, 'Of the bewil
dering amQunt 'Of pr'Ovisi'Ons that have tQ be taken 
abQard fQr a single trip acr'Oss the 'Ocean. A mere 
tabulati'On 'Of the variQus kinds of fQ'Od which g'O t'O 
replenish the ship's larder, during the few days which 
she spends in PQrt, fail s  t'O CQnvey any adequate idea 
'Of the vast am'Ount 'Of stQres taken ab'Oard. Our pic
tQrial representati'On is, 'Of CQurse, purely imaginary, 
particularly as regards the live st'Ock ; the beef, mut
t'On, game, etc., being received 'On the ship in the 
dressed cQndition, n'O live st'Ock whatever being car
ried. The drawing was made up frQm a list 'Of the 
actual amQunt 'Of pr'Ovisi'Ons carried 'On a recent east
ward trlip 'On the Hamburg-American liner "Deutsch
land," and the number 'Of live stQck w.hich c'Ontributed 
t'O meet the supplies f'Or 'One v'Oyage was estimated 
frQm the actual number 'Of cattle, sheep, etc., that 
w'Ould be required tQ make up the tQtal weights in  
dressed ' meats given in the  table. With the exceptiQn 
'Of the live st'Ock, the prQvisi'Ons are shQwn in the 
actual shape in which they w'Ould be taken 'On b'Oard. 

The dimensiQns 'Of the vessel are : Length, 686 feet ; 
beam, 1;7 feet, and displacement, 23,000 tQns ; her high
est average speed f'Or the whQle trip is 23.36 kn'Ots, and 
she has made the j'Ourney fr'Om Sandy HOQk tQ the 
Lizard in five days, seven hQurs and thirty-eight min
utel. In cQnsidering the ques�i'On 'Of feeding the pas-

sengers 'On a vessel 'Of this size, the thQught is sug
gested that there are 'Other hungry mQuths within the 
hull 'Of the ship besides thQse tQ be fQund in the din
ing salQQns 'Of the passengers and the messrQ'Oms 'Of 
the crew ; m'Ouths that are SQ vQraciQus that they re
quire feeding nQt merely at the three regular meal 
hQurs 9f the ship, but every hQur 'Of the day and night, 
frQm the time the mQorings are cast 'Off at 'One PQrt 
until the vessel is warped alQngside at the ·Qther. We 
refer t'O the 112 furnaces in which the fuel 'Of the six
teen bQilers in the bQiler-rQQm is c'Onsumed at the rate 
'Of 572  tQns per day. N'Ow, althQugh the vQyage frQm 
New YQrk tQ Hamburg lasts 'Only six 'Or seven days, 
acc'Ording tQ the state 'Of the weather, the bunkers 'Of 
the ship are CQnstructed tQ hQld a sufficiently large 
reserve 'Of cQal tQ CQver all cQntingencies, her tQtal 
cQal capacity being abQut 5,000 tQns ; and at each VQy
age care is taken tQ see that they are pretty well 
filled. 

The tQtal number 'Of SQuis 'On bQard 'Of the vessel 
when she has a full passenger list is 1 ,617, made up 
'Of 467 first cabin, 300 secQnd cabin, 300 steerage and a 
crew 'Of 550, the crew cQmprising 'Officers, seamen, 
stewards and the engine-rQQm fQrce. Sixteen hundred 
and seventeen s'Ouls WQuid cQnstitute the tQtal inhabi
tants 'Of many an American cQmmunity that dignifies 
itself with the name of "city," and it is  a fact that 
the lQng prQcessiQn which is shQwn in 'Our illustra
tiQn, wending its way thrQugh the assembled prQ
visiQns 'On the quay, by nQ means represents the length 
'Of the line were the passengers and crew strung 'Out 
alQng BrQadway 'Or any great thQrQughfare of this 
city. If this  number 'Of peQple were tQ march fQur ' 
deep thrQugh BrQadway, with a distance 'Of say abQut 
a yard between ranks, they WQuld extend fQr abQut a 
quarter 'Of a mile, 'Or say the length 'Of fQur city blQck!:!_ 

TQ feed these peQple fQr a periQd 'Of six days re
quires, in meat alQne, the equivalent 'Of fQurteen steers, 
ten calves, twenty-nine sheep, twenty-six lambs, and 
nine h'Ogs. If the flQcks 'Of chickens, geese, and game 
required tQ furnish the three tQns 'Of PQultry and game 
that are CQnsumed were tQ jQin in the prQcession 
aboard the vessel, they would constitute a cQntingent 
by themselves not less than 1,500 strong: The ship's 
larder is alsQ stQcked with 1,700 pounds 'Of fish, 400 
pounds 'Of tQngues, sweetbrElads, etc., 1,700 dQzen eggs 
and 14  barrels of oysters and clams. The 1,700 dozen 
of eggs packed in cases would cover a cQnsiderable 
area, as shown ir. our engraving, while the 1,000 bricks 
'Of ice cream would require 100 tubs tQ hold them. Of 
table butter there would be taken 'On board 1,300 
PQunds, whlle the 2,200 quarts 'Of milk would re
quire 64 cans tQ hold i t, and the, 300 quarts 'Of cream 
8 ,cans. 

In the way of vegetables there are shipped 'On bQard 
175 barrels of PQtatoes, 75 barrels 'Of aSSQrted vege
tables, 20 crates of tomatQes and table celery, 200 
dQzen lettuce ; wh.i.le the requirements of dessert alQne 
WQuid call fQr 4l.4 tQns of assorted fresh fruits. FQr 
making up into the daily supply 'Of bread, biscuits, 
cakes, pies, and the tQQthsQme Qdds-and-ends of the 
pastry CQQk's art, there are taken 'On bQard at each 
trip. 90 barrell;! 'Of flour, each weighing 195' 'Pounds, this 
item alQne adding a weight 'Of 8 %  tons t Q  the CQoks' 
stQres. To this alsQ we must add 350 PQunds 'Of yeast 
and 600 pounds of oatmeal and hQminy. 

Under the head 'Of liquids the mQst impQrtant item 
is the 400 tons 'Of drinking water, whose bulk is ade
quately represented by the circular tank shown in 'Our 
engraving. This is supplemented by 1 2,000 quarts 'Of 
wine and liquQrs, 15,000 quarts of beer in kegs, besides 
3,000 bQttles 'Of beer. Last, but not by any means 
least, is  the supply of 40 tQns of ice. 

Of CQurse, it will be understoQd that, as in the case 
'Of the coal, it is nQt tQ be sUPPQsed that all 'Of this 
supply will be consumed on the voyage. There must 
be a margin, and a fairly liberal margin, of every 
kind of prQvisiQn. MQreQver, the extent to which the 
larder and cellar are emptied will vary accQrding to 
the conditiQns of the vQYage. In tempestuous weather, 
where the trip is a successiQn 'Of heavy gales, and the 
dining rQQm tables are liable tQ be practically de
serted fQr tWQ or three days at a stretch, the CQn
sumptiQn will be modified cQnsiderably. Stormy VQY
ages 'Of this character, after all, 'Occur at infrequent in
tervals, and as a rule the supplies are pretty well CQn
sumed by the time the passage is 'Over. 

• • • I •. 
Fire frOID W,aste Paper. 

The deteriQratiQn in the quality 'Of paper increases 
the liability 'Of fire wherever waste paper .is accu
mulated in any quantity. Most m'Odern paper is made 
fr'Om w'O'Od and other vegetable fibers which, chemi
cally, are n'Ot very different fr'Om the compQnent ma
terial 'Of a hayrick. If the waste paper is stacked in 
large quantities, and especially if it happens to be a 
little damp, heating takes place just as with a prema
turely stacked hayrick, and sp'Ontaneous c'Ombusti'On 
may at any time break 'Out in flame, as it has 'Often 
been knQwn tQ dQ in the farmyard, and 'Of late years 
the greatest care and vigilance has been necessary tlQ 
guard against it. 

Engineering Notes. 
Ten American lQcQmQtives have just been delivered 

tQ the Paris-LYQns Railway. 
Acetylene black prQduced from the carbon 'Of 

acetylene is 'Of excellent quality, fineness and purity. 
By reason 'Of its very flne division acetylene black 
seems particularly suited fQr the prQductiQn of India 
ink. 

During the year 1900 the shQrtest passage 'Of a sail
ing ship from LQndQn tQ Calcutta was 82 days, and 
the lQngest 199 days. The shQrtest passage from LOll
dQn to San FranciscQ was 109 days, and the lQngest 
203 days. The shQrtest trip from San Francisco tQ 
LQndQn was 96 days, and the lQngest 181 days. 

A new sQlder is being introduced by an English CQn
cern. It consists 'Of an allQY comp'Osed 'Of pure metals 
mixed in the mQst efficient proportiQn, and incQrpor
ated with it  is the necessary amQunt 'Of rQsin. The 
sQlder is made in the fQrm 'Of a tube with a narrow 
bQre, the central cavity being 'Occupied by the flux. 

We learn frQm 'l'he Engineer that railway un
punctuality is by no means unknown in Russia. On 
the Vistula line in 1900, 'Out 'Of 348,933 trains which 
were run, 5 2,020, 'Or 15  per cent, left the station be
fQre time ; 74,909, ''Or 21 per cent, arrived late. The 
'Other lines have nQt much mQre to bQast 'Of. The only 
fairly punctual line is the Warsaw-St. Petersburg 'One, 
'On which 'Only 7 per cent 'Of the trains were late. 

Arrangements are in prQgress fQr the visit 'Of a rep
resentative cQmmission 'Of British artisans tQ this 
cQuntry. It  will be their business tQ make a tour 'Of 
'Observation amQng 'Our varied industries. The com
missiQn has been 'Organized through the medium 'Of a 
LondQn weekly called "Red Letter." The men are 
elected by PQPuiar VQte. Their itinerary will include 
a visit tQ the Pan·American Ex·positiQn. 

When the British ChancellQr 'Of the Exchequer levied 
the tariff of twenty-five cents UPQn each eXPQrted tQn 
'Of cQal, it was maintained by the various cQlliery 
'Owners that a heavy blQW had been dealt to the Eng
lish industry. As a matter 'Of fact, hQwever, since the 
duty was impQsed the eXPQrts 'Of cQal frQm Great 
Britain have increased cQnsiderably, especially tQ Ger
many and France. During the mQnth 'Of April  6 20,000 
tons 'Of coal were shipped to France, while the quan
tity fQr the first fQur mQnths 'Of the present year ag
gregates 1,882,880 tons, representing a value 'Of $7,737,-
400. The shipments tQ 'Other parts 'Of the CQntinent 
have been equally heavy. 

A Baltic-White Sea Canal is prQPQsed in order tQ 
more rapidly develop the vast teri-itQry 'Of Archangel. 
It is cQntemplated to build the canal large enQugh tQ 
admit vessels of 'Ocean tQnnage. The canal WQuid also 
be 'Of great value tQ the Russian navy in time 'Of war. 
If it is  carried 'Out, the tQtal length 'Of the canal will 
be 598 mile s ;  304 miles 'Of the rQute will be formed by 
lakes. The canal will follQW the bed 'Of the Neva as far 
as St. Petersburg, crQssing Lake LadQga and fQllQwing 
the Svir, which unites Lakes Ladoga and Onega. Dif
ferent watercQurses will then be utilized, the channels 
being enlarged and deepened until the White Sea i s  
reached a t  SQrQskaya. It is  estimated that the wQrk 
can be cQmpleted within a year, and that the CQst 
WQuid be $10,300,000. 

A scheme fQr supplying the manufacturing districts 
'Of South Staffordshire with gas made by the patent 
MQnd process is being considered by the British gQV
ernment. The gas is not tQ be employed fQr illumi
nating purposes, but is  tQ be devoted to heating and 
manufacturing requirements entirely. The MQnd gas 
is manufactured frQm an inferior quality 'Of cQal at a 
very cheap rate. The President 'Of the SQciety 'Of 
Chemical Industry of Great Britain, whQ is interested 
in the scheme, stated before the Parliamentary CQm
mittee that whereas now 50,000,000 tons 'Of cQal are 
annually cQnsumed fQr manufacturing purposes in  this 
district, the necessary steam and motive PQwer will 
be 'Obtained frQm MQnd gas distilled frQm 10,000,000 
tQns of cQal, thus effecting a cQnsiderable eCQnQmy in 
the cQnsumptiQn 'Of coal. The gas is tQ be supplied at 
the lQW price 'Of four cents per 1,000 cubic feet. 

Two derailments which have 'Occurred recently 'On 
the Siberian Railway are a further prQof, if  any were 
needed, that the line has been tQQ lightly cQnstructed 
tQ enable it tQ carry the heavy lQcQmotives hQW run· 
ning 'On it, tQ say nQthing of the ever-increasing freight 
traffic. The first derailment referred tQ was caused 
by a "burst rail," and, 'Of course, until the entire line 
has been relaid with heavier and sounder rails, there 
will be always the risk 'Of 'Other "burst rails," causing 
loss 'Of life and interruptiQn 'Of the traffic, says The 
Engineer. The secQnd accident. which is the fifth 'Of 
this nature 'On the new line, shQWS that the supervisiQn 
exercised 'Over the traffic is far tQQ weak. The contrQl 
'Of the line is in the hands 'Of 'One man. BQth the 
peQple and the press 'Of Siberia have CQme tQ the CQn
clusiQn that tQ insure the prQper wQrking 'Of the line 
in the best interests 'Of the c.Quntry. the Siberia);. Rail· 
way 'Ought tQ be divided into three or four separate 
and independent sectiQlls.. 
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\£orr esponllence . 
P llot ogra p h i ng in t ll e  ii O , O O O t h  I" a r t  0" a Second. 

To the Editor of the SCIENTIFIC AMERICAN :  
I n  the article appertaining to the history of pho· 

tography for the past fifty years, published in Sunday's 
Sun, May 19, 1901, by George G. Rockwood, mention 
is made of the fact of his having taken photographs 
in the twenty-four thousandth part of a second, by 
means of the discharge from a Leyden battery. 

As the writer conducted the electrical part of the 
experiments referred to, and still retains the original 
apparatus used for the purpose, as well as data re
lating to the experiments made first at Mr. Rock
wood's laboratory, in Union Square, then in the base
ment of Kurtz 's  studio-opposite the Post Office at 
that time-and later at the residence of W. E. Cramp
ton, in Brooklyn, it may add to the history, in a more 
detai led manner, of this particular line of photog
raphy, if  the following facts relative to the subject 
are brought forward. 

It was at the suggestion of the late Josiah P. Fitch, 
a then well-known .patent lawyer of New York, that 
the question as to whether it was possible to have 
plates made sensitive enough to receive impressions 
during the minute period of a Leyden battery dis-
charge came up. 

. 

Mr. Rockwood was consulted,  but, of course, could 
not guarantee that his plates would respond during 
the infinitesimal fraction of a second that the Leyden 
spark gave light. 

However, he prepared a number of special plates, 
and one evening during the summer o'f 1881 an elec
tro-static machine of French make, giving a spark, 
under favorable conditions, of eight inches, a battery 
of fifteen Leyden jars and the necessary mechanical 
and telephonic apparatus were set up and ready for 
use about 10 P. M. 

A number of scientific men were present, one of 
whom would be talking in the transmitter, upon the 
contacts of which the camera was focused, while an
other would listen at the receiver, in a different 
apartment, and record the messages articulately re
ceived. 

Mr. Rockwood figured the duration of the electric 
spark on the basis of Wheatstone's calculation, that 
a spark passing through a space of one inch and hav
ing the electro-motive force behind of ten Leyden 
jars would pass in the 24,OOOth part of a second.  

As the electro-motive force of the spark used in 
these experiments was the product of fifteen jars, 
connected in series, and the space traversed was from 
one-quarter to three·eighths of an inch, the duration 
of the spark, according to the above calculations, was 
in the vicinity of the 50,OOOth part of a second in
stead of the 24,OOOth. 

There was an anxious time spent while Mr. Rock
wood was developing the first half dozen plates, as 
in case of their showing nothing, it would be useless 
to proceed further in that line of demonstration. 

To the surprise, and gratification, of all, the pho
tographs of the transmitter vibrating point came out 
as clear and distinct as if the exposure had been for 
a second instead of the 50,000th part of one, and many 
other fine impressions were taken that evening. 

The stationary transmitter contact consisted of a 
half-inch length of carbon one sixty-fourth of an inch 
in diameter, and the vibrating one, of a platinum 
wire of the same dimensions, but tapering to a fine 
needle point where it contacted with the carbon. 

The Leyden spark was discharged at a distance of 
one inch from the transmitter contacts, on the op
posite side of which the camera was focused 'so as to 
be in a direct line with them and the center of the 
space over which the discharge took place. 

Some of the photographs were taken, with the jars 
connected in multiple and in multiple-series, but the 
best results were obtained when all were connected 
in series. Five of. the jars were fractured, through 
the chains being too short to rest on the inner tin foil. 

On examining the fractures with a microscope, they 
presented a funnel-like formation and had the appear
ance of being fused, a very surprising fact consider
ing the enormous speed with which the sparks passed 

, through the glass. One of the holes had the appear
ance of having been made by a bullet. 

While the experiments were being conducted the 
laboratory was in absolute darkness, and the sensa
tions experienced by those present when the discharge 
took place were of a very peculiar nature, especially 
when anyone, accidentally, got too close to the Leyden 
jars. Often, when seemingly safe for handling, a 
residual charge would assert itself to someone's dis
comfiture. 

Among those present were Josiah P. Fitch, W. E. 
Crampton and T. A. Richards, M.E. 

Subsequently to the above experiments. several 
nights in Mr. Kurtz's  studio resulted in the produc
tion of many plates of varying quality. 

I t  was then decided that micro-photography would 
be necessary for the proper elucidation of the object 
aimed at. arid Mr. Crampton immediately had a room 

.l'titutifit �mtritauc 
equipped for the purpose in Brooklyn, and went thor
oughly into the study of rapid photography. 

A very powerful microscope was attached to the 
camera used, and necessitated the use of very minute 
contact points on the transmitter, as it had to be 
brought to within the thickness of a piece of card
board from the lens, to get the proper focus, and the 
handling of the apparatus had to be conducted with 
extreme delicacy and care, through one of the con
tacts being made from a piece of carbon filament 
taken from an incandescent lamp and the other from 
a very fine platinum needle. 

The minute contact points were magnified to about 
one inch in diameter and showed re_ults far ahead 
of the previous experiments, and seldom were the 
points caught in actual contact. 

By several months'  hard work, a beautiful collec· 
tion of negatives was obtained, showing the contacts 
at varying positions relative to each other, every 
negative being tl\ken while articulate speech was being 
transmitted and received over the telephone. 

Those experiments showed visually and conclusively 
that mechanical contact could be and was broken to 
a minute extent between the transmitter contacts, 
while articulate speech was being transmitted, and 
without impairment of its quality, but, of course, the 
Bell telephone people argued that it was not by reason 
of, bu t in spite of, the mechanical breaks that speech 
was transmitted, and if  the quality of speech was . not 
impaired it was for the reason that, although the 
circuit might be broken mechanically, it  was closed 
electrically, through the current bridging the gap. 

There is little doubt but that Mr. Rockwood is en
titled to the credit of making the first photographs 
by means of a spark from a Leyden battery, and that 
Mr. Crampton was the first to make micro-photographs 
by lftmilar means. The same electrical apparatus was 
used in both cases. 

After going the length he did, Mr. Crampton de
cided to have made the most powerful microscope that 
could be focused on the transmitter contacts, and use 
it for the purpose of examining with the eye the 
actions that took place between them. The microscope 
was of 4,000 diameters and the contacts had to be 
flattened to allow of its being brought within range. 
It was rigidly fastened tQ. the same base as that of 
the transmitter, but even then, owing to its great 
magnifying power, the least touch would throw it out 
of focus, and it required a great deal of ,perseverance 
and skill to use it  at all. 

A minute incandescent lamp was placed behind the 
contacts, and when speech was being transmitted the 
vibrations were too rapid for the eye to catch the 
contacts together, a thin streak of light appearing 
between them, all the time that speech was being 
transmitted.  

When the incandescent lamp was extinguished a 
most beautiful halo of bluish, purple light, radiating 
from the points, was seen. Magnified as it was, it 
seemed to extend about half an inch around the con
tacts, melting into the darkness in a very gradual 
an d misty manner, that would seem to confirm the 
theory of srme experts that a luminiferous ether con
ducted the current when the pOints were separated. 
These effects could, of course, not be distinguished 
with an ordinarily powerful microscope. 

J. HAR I ROIlEJl,TSON. 
Brooklyn, N. Y. 

'rile N e rnst A rc L i gh t .  

Somewhat more than a year ago the Nernst incan
descent lamp was brought forward with a filament 
of refractory, earthy ' material instead of the usual 
carbon, and heated in the open air instead of in a 
vacuum. In the Elektrotechnische Zeitschrift of Feb
ruary 14 an arc lamp with ,pencils of similar refrac
tory material is described. This new electric arc is  
similar to  the Jablochkoff candle of long ago, in that 
the arc length f.rom point to point of the electrodes 
for the case reported is  about 0.04 inch and nearly 
constant. The most important feature reported for 
this new arc is  its comparatively high efficiency. 
Good incandescent lamps with carbon filaments show 
an efficiency of 3 watts per mean spherical candle 
power. Open-arc direct current lamps show an effi
ciency of about 0.3 watt per candle power in the 
direction of greatest intensity of light, but this rises 
to about 0.6 watt per mean spherical candle power. 
'I'his great variation between mean and maximum 
candle power is  partly due to the shape of the carbon 
points, which form so as to produce the greatest 
illumination at an angle of about 45 degrees below 
the horizontal. The new arc lamp above mentioned 
i R  reported to have given a horizontal candle power 
of 556 units with an expenditure of 154 watts at the 
arc. This corresponds to a horizontal illumination 
of 0 .27 watt per candle, or about that of present direct 
current arcs at 45 degrees below the horizontal. While 
the ordinary arc is  maintained between carbon points, 
one of which is convex and the other concave, this 
new arc takes place between points of refractory ma
terial, both of which are convex. Moreover. the pen-

cils of refractory material for this latter arc are only 
2.5 times as great in diameter as is the arc length, 
while the diameter of carbon ,points is generally al!l 
much as six times the lengths of their arcs. These 
conditions make it appear that the arc with pencils 
of refractory material may have a much wider field 
of maximum illumination than does the direct current 
arc with carbon points, and consequently that the 
mean spherical candle power of the new arc may be 
nearer that at the horizontal or maximum point than 
is the case with carbons and direct current. With I 
alternating current the mean spherical candle power 
of the arc between carbons of convex points is about 
70 per cent of the maximum intensity. If this relation 
holds good for the new lamp, its mean horizontal 
candle power for the case reported should be 556 X 
0 .7  = 389.2  units, and the efficiency 154 -;.- 389 = 0 .4  
watt per mean spherical candle power. Another im
portant feature of the new lamp seems to be its adap
tation to moderate rates of watt consumption and 
candle powers, because of its simplicity. The con
siderable amount of mechanism incident to the arc of 
varying length in a lamp with carton points, and the 
lower efficiency of very ' small lamps of this kind, has 
tended to confine their use to points where large candle 
powers are desired. A. D. A. 

. ' . '  . 
.'l u t o m o b l J e  N e ws. 

Motor carriages are possessed by King Edward VII., 
by Queen Alexandra, the Czar, the Emperor of Ger
many, the King of Belgium, the King of Italy and the 
Shah of Persia. Queen Alexandra uses an electric 
motor car. 

Automobile omnibuses are to be run between Hunt
ington, Northport and Oyster Bay, L. I .  They wil l  
carry fourteen to  eighteen passengers. The steeri n g  
is done b y  means of compressed air. Both power and 
hand brakes are used. The motor is of sixteen horse 
power. 

According to The Automobile Magazine, when a 
horse has been injured in the steeplechases at Auteuil, 
France, and is  unable to rise, a specially constructed 
motor car is brought up and the' wounded animal de
posited in it  and transported away to the care of the 
veterinary surgeon. 

A novel type of motor war machine i s  being built 
by Vickers, Sons & Maxim, Limited. It  i s  an armored 
car intended for the protection and inspection of rail
ways. It runs on the rails and is propelled by a 
petrol motor, the armament consisting of a one
pounder Maxim gun. Each machine is constructed to 
be manned by one officer and two or three men. 

The Fifth Avenue stages of New York city are al l 
to be operated by electricity. The development of 
the electric omnibus has been long delayed by the 
difficulty of finding a satisfactory storage battery. 
'I'he new vehicles which have been ordered will lie 
ready about August I, and they will be capable of 
holding thirty-four persons. The top of the old stages 
were so low that they were uncomfortable for tall 
persons. This defect has been remedied in the n e w  
ones. They will b e  double-decked affairs a n d  will b e  
equipped with rubber tires. 

• • • • 
Observa t i o n s  0 1' t h e  G i a t'o b i n i  Com e t - N lee O b ", e l" '  

vatory. 

M. Perrotin has communicated to the Academie des 
Sciences a series of observations made upon the comet 
discovered by M. Giacobini at the Nice Observatory 
on the 20th of last December. These observations, 
which were made at Nice from the 24th of December 
to the 11th of January, are shown in the table. 

APPARENT POSITIONS OF THE COMET. 
Mean Ti.me 

Date. of NICe. ex D. P. 
December 24 ,  . . . 7 h.  38 m. 23 s. 22 h. 57 m. l!l.60 8. 112° 42' 12.3" 

Decemher 25 . . . . 9 34 59 23 3 22,50 1 1 2  49 3U.5 

December 26 . . . . 7 4n 38 23 9 28. 06 1 12 5.� 59 6 

January 6 . . . . . . 6 36 13 0 13 5.AI! 113 7 3�.2 

January 11 . _ . . . 6 51 8 0 40 1U 40 1 1 2  40 53.2 

These observations do not as yet advance very muqh 
farther the present knowledge of the orbit, whose 
parabolic elements were at first calculated by Messrs. 
Kreutz and Moller, of the Kiel Observatory, and later 
by Mr. Campbell, of Mt. Hamilton, but since the re
cent atmospheric troubles the heavens have again 
become clear, and the observations will be taken up 
again with the hope of making new calculations. This 
comet is likely to be of especial interest, owing to its 
direct movement and the value of certain of its ele· 
ments, which make it  resemble a singular type of 
comets whose number is continually increasing. M. 
Perrotin thinks that we shall soon be edified upon 
this pOint. if the new body, whose brilliancy is  de· 
creasing, may be followed long enough to permit the 
determination of elements having for baEe an arc of 
some extent. The tail of the comet extends at an 
angle of position near 45 degrees, and measures from 
2 to 3 minutes of arc in length ; the nebulosity of 
the head, which is regularly rounded, surrounds a 
well-characterized nucleus of about the 11th magni
tude. 
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THE GANZ ELECTRIC LINE OF VALTELLINA. 
In a very sh'ort time the electric line of Val

tellina built by Messrs. Ganz & Co., of Budapest, will 
be opened to 
the public. The 
line has at
tracted no lit
tle a t t e n t i o n  
a m o n g  Euro
pean electrical 
engineers, for 
the r e a  s o n  
that it repre
sents the very 
highest devel
opment of the 
G a n z  
p h a s e  

three
h i g h -

tension system 
o f  e l e c t r i c  
traction. 

J t ieutifit �meri call. 
cade connection with the low tension motor, after 
the speed has risen to "hall speed," or 150 revolutions 
per minute-above which speed the cascade connec-

passengers and frelght_ Passengers will be carried 
by the cars at a speed of 60 kilometers ( 37 %  miles ) 
per hour_ The electric locomotives will be used 

for h a u l i n g 
freight trains. 
E a c h  t r a i n  
will have a 
net weight of 
250 to 300 tons. 
The speed to 
b e  a t t a i n e d  
will be about 
30 kilometers 
( 18 %  m i l e s) 
per hour. 

The commer
cial merits of 
the system are 
many. The in
itial outlay is 
not inordinate. 
The a n n  u a l  
cost of main
tenance is said 
to be com par-
atively small. 

The Valtel
Hna line is 
some 60 kilo
meters, or 3 8  
miles in ex
tent. Starting 
from Milan, it 
runs to Lecco, 
at the south-

THE GANZ EXPERIMENTAL ROAD ON ALTOFEN ISLAND, 
NEAR BUDAPEST. 

DUMMY CAR OF THE GANZ EXPERIMENTAL ROAD. 

F o r  railways 
of considerable 
l e n  g t h and 

east corner of Lake Como, extends  along the eastern 
shore to Colico, at the north end, and then branches 
off to Chiavenna on the north and to Sondrio on the 
east. The high-tension lines de
liver the primary current of 20,000 
volts to nine stationary trans
formers, which feed the current to 
the trolley wires and earth rail as 
three-phase current at 3,000 volts. 
The efficiency of transmission from 
the dynamo to the transformers 
averages 95 at full, 94 at the half, 
and 94 per cent at quarter load. 
Current is generated at a central 
station situated at Morbegno, be
tween the Colico-Sondrio branch. 
Hydraulic power is used to de
velop electrical energy. '!,hree tur
bines, each of 2,000 horse power, 
are directly coupled with three
phase generators, which supply 
the primary current of 20,000 volts. 

For the line at Lake Como the 
motor cars are 18.1 meters in the 
carriage body and 19 meters ( 62 �4 
feet ) over the buffers. The cars 
rest on two bogie-trucks, each 
truck having a wheel-base of 2 %  
meters. Without passengers a car 
weighs 50  tons, including the mo
tors. The wheels are 1 .17 meters 
in diameter, while those of the 
electric freight locomotives sup
plied to the same line have a 
diameter of 1 .4  meters. The loco-
motive motor weighs 3.8 ton s ;  its 
rotor about 1% tons. The car-motors with a smaller 
size wheel weigh 3% tons approximately. Each cas
cade pair of these motors ' develops a full-load horse 
power of 150,  while the high tension motor itself, when 
running at full speed with the low tension 
motor cut out, yields about the same horse 
power. Thus, 300 horse power are devel
oped in one truck carrying two pairs of 
motors, or 600 horse power ( 450 kilowatts) 
on one train with front and rear driving 
cars. 

tion ceases-the periodicity of the currents in the 
rotor of the high tension and in the stator of the low 
tension is about 7% per second. The speed of the 

INTERIOR OF CAR ON GANZ VALTELLINA ROAD. 

locomotive motors is 125  revolutions per minute. The 
Valtellina locomotive motors are not geared in cas
cade ; they are all high tension. 

The line will be used for the transportation of both 

heavy traffic, 
less maximum power is required in the central sta
tion with the Ganz high tension distribution than with 
the necessarily low tension of continuous current dis-

tribution, the ratio of maximum to 
average load at the central station 
being less. 

The electrical merits of the sys
tem are no less noteworthy, espe
cially when the length of transmis
sion from one central station is con
sidered. By reason of the high 
voltage no large currents are used .  
The loss involved in converting to 
continuous current by rotary COll
verters is eliminated. The use of 
pure induction motors without com
mutators, and the coupling of these 
in cascade pairs, results in a high 
motor efficiency. 

• • •  
Our M i lleral Ke�O U r(·e8. 

A chart published by the Geo
logical Survey gives a summary of 
the mineral products of the United 
States for the past ten years, says 
Bradstreet's. The aggregate values 
have increased by more than one
half in that period, and the figures 
for 1899 are greater than in any 
previous year, footing up the enor
mous total of $976,000,000. The 
value of the metallic products of 
the year is  given at $527,218,084 
and of the non-metallic at $447,-
790,862. The latter class includes, 
of course, the coals-$168,000,000 in 

bituminous and $88,000,000 in Pennsylvania anthra
cite-$64,600,000 in petroleum, $ 20,000,000 worth o f  
natural gas and large value i n  stone, brick clay and 
cement, with various other minerals. Of the metals, 

our pig i ron is worth almost as much as 
all others. together, the value of the product 
in 1899 being given at $ 245,000,000. Cop· 
per comes next with $104,000,000, and the 
$71,000,000 in gold is third. The market 
value of the silver produced in 1899 was 
about $33,000,000 and the lead and zinc 
together were worth about as much. Quick
silver, aluminium, antimony, nickel and 
platinum are the other metals that figure 
in the table. 

• • • • • 

The current generated at the central sta
tion has a frequency of 15 per second. 
When running synchronously the high ten
sion motors make 300 revolutions per min
ute. In the rotor of the same motor the 
periodicity of the induced currents varies 
according to the slip. During the start, 
when the high tension is switched into cas- ELECTRIC FREIGHT LOCOMOTIVE FOR THE VALTELLINA ROAD. 

Applied on a burn, where the skin i s  not 
yet open, turpentine quickly alleviates the 
pain. 

OANZ ELECTRIC CAR FOR tHE VALTELLINA ROAD. TRUCK OF A V ALTELLINA CU. 
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JUNE 29, 1 901. 
METHOD OF UTILIZING OLD STREET CARS. 

It was reserved f'Or s'Ome 'Original genius in San Fran· 
cisc'O t'O disc'Over a meth'Od f'Or the utilizati'On 'Of 
ancient and 'Out-'Of-date street cars. There was 'Once a 
limited demand f'Or these articles fr'Om y'Oung and 
ambiti'Ous c'Ommunities that wanted t'O inaugurate a 

street railway system 'Of their 'Own and were willing 
t'O buy r'Olling st'Ock, even sec'Ond-hand, pr'Ovided the · 
c'Ost was l'Ow en'Ough, but the change in the metr'Op'Oli
tan systems, first fr·'Om h'Orse 'Or mule p'Ower t'O cable 
r'Oads, and afterward t'O the empl'Oyment 'Of electricity 
as the m'Otive p'Ower, t'Ogether with a genenl demand 
fr'Om the public f'Or impr'Oved cars, left S'O large a num· 
ber 'Of the 'Old-fashi'Oned kind 'On hand that the c'Om
panies were at a l'Oss what use t'O make 'Of them. T'O 
break them up int'O firew'O'Od seemed t'O be the 'Only 
disp'Ositi'On p'Ossible. The supply was infinitely greater 
than the demand. 

An Italian immigrant in San Francisc'O s'Olved the 
pr'Oblem. He had purchased a l'Ot 'Of land, but had n'O 
m'Oney left with which t'O build a dwelling. Observing 
several 'Of the 'Old cars in st'Ore he b'Ought 'One f'Or $10 
and had it  transp'Orted t'O his land, where, at small c'Ost , 

A " Cart'Own " H'Ome. 

A .. Cart'Own " Skyscraper. 

J t itu tifit �mtritatJ .. 
angles, and plank walks are laid S'O as t'O give pedes
trians access t'O their h'Omes with'Out wading thr'Ough 
the deep sands. Few 'Of these cars have been ad'Orned 
with a c'Oat 'Of paint. The exteri'Ors are generally in
tact, and the c'Onspicu'Ous signs  den'Oting the r'Oute 
'Over which the cars 'Once perambulated are n'Ot 'Oblit
erated. 

S'Ome meth'Ods are used in the ad'Ornment 'Of these 
curi'Ou� res'Orts. Many 'Of them are c'Overed with vines, 
m'Ost have galleries extending ar'Ound the fr'Ont and 
sides. The r'O'Ofs 'Of s'Ome are arranged as l'O'Ok'Outs, 
and awnings dr'Op 'Over the wind'Ows. There is c'Onsid
erable space f'Or st'Orage bel 'OW the cars, while 'Other 
cars acqui re additi'Onal r'O'Om by little extensi'Ons. In 
s'Ome instances 'One car is raised ab'Ove an'Other, and 
s'Ometimes the cars are laid UP'On 'Other buildings, thus 
giving an extra st'Ory. The platf'Orms 'Of the cars are 
'Often transf'Ormed int'O balc'Onies and bay wind'Ows 
with the aid 'Of the carpenter and glass fitter, and 
aff'Ord p'Oints 'Of 'Observati'On pr'Otected fr'Om the c'Old 
winds, besides giving extended views 'Of sea and land. 

The arrangement 'Of the interi'Ors 'Of these dwellings 
is highly ingeni'Ous, the necessities 'Of the case requir-

Electric Motor. for Street Car •• 
Three meth'Ods 'Of supply f'Or m'Ot'Ors driving electric 

street cars are n'Ow in v'Ogue, tw'O being practised in 
the United States, while the third is f'Ound in Eur'Ope. 
The m'Ost c'Omm'On arrangement includes direct cur
rent generat'Ors at the main stati'On, 'Operating at 500 
t'O 600 v'Olts, distributi'On lines leading fr'Om these 
generat'Ors t'O the tr'Olley lines, and direct current car 
m'Ot'Ors. An'Other plan, 'Of which an example is f'Ound 
in New Y'Ork city, pr'Ovides 'Only alternating genera
t'Ors 'Of c'Omparatively high v'Oltages, as 6,500 'Or m'Ore. 
at the main stati'On, lines that c'Onnect these gen
erat'Ors with transf'Ormers at sub-stati'Ons, r'Otary c'On
verters fed fr'Om these transf'Ormers and devel'O.ping 
direct current at 500 t'O 600 v'Olts, and lines that dis
tribute this . last current t'O the tr'Olley and direct car 
m'Ot'Ors. The third system, examples 'Of which can be 
f'Ound by cr'Ossing the Atlantic, av'Oids the use 'Of sub
stati'Ons and their r'Otary c'Onverters, and c'Onnects 
high tensi'On alternating generat'Ors at the main sta
ti'On t'O transf'Ormers 'On the m'Oving cars, by means 
'Of the necessary lines and tr'Olleys. On the electric 
cars the transf'Ormers reduce the high line pressures 

.. Cart'Own," San Francisc'O. 

Interi'Or 'Of a car Home. 

CURIOUS VILLAGE IN CALIFORNIA, BUILT OF OBSOLETE STREET CARS. 

he built a small additi'On t'O it and pr'Ovided a very c'Om
f'Ortable h'Ome f'Or the family. This example was f'Ol
l'Owed by 'Others, and in vari'Ous parts 'Of San Fran
cisc'O there may be f'Ound discarded street cars d'Oing 
duty as dwellings, barns, w'O'Od and 'Outh'Ouses that are 
n'Ot 'Only substantial, but at the same time ec'On'Omical 
and highly picturesque. 

There is a little settlement just 'Outside the city 
where the large maj'Ority 'Of the structures were 'Once 
street cars. It is l'Ocated at the 'Ocean beach 'On 
the sh'Ore end 'Of G'Olden Gate park. What c'Om
munity 'Of interest pr'Ompted the beginning 'Of this 
unique settlement is n'Ot kn'Own. The fact that 
the lands are 'Of small value and n'Ot likely t'O be ac
quired f'Or public uses in many years pr'Obably had its 
infiuence, th'Ough the situati'On, cl'Ose t'O the res'Ounding 
'Ocean and b'Ordering up'On a largely frequented b'Oule
vard, had attracti'Ons f'Or many. There are perhaps 
fifty 'Of these car dwellings in the little settlement, 
many 'Of them fitted 'Out with c'Onsiderable elegance 
and numer'Ous c'Onveniences. They are arranged up'On 
a general plan aff'Ording their 'Occupants the widest 
views, all fr'Onting the sea. Streets intersect, at right 

ing the utm'Ost ec'On'Omy 'Of space, the average sleeping 
car suggesting a m'Odel. Half a d'Ozen pers'Ons have 
been at night acc'Omm'Odated with l'Odgings in 'One 'Of 
them. Ventilati'On is always assured. 

While there are many families permanent residents 
'Of "Cart'Own," the larger number 'Occupy the "vehicles" 
as 'Others d'O the h'Ouse-b'Oat, giving 'Opp'Ortunities f'Or 
'Original meth'Ods 'Of entertainment and diversi'On f'Or 
themselves and friends. C'Onfined and restricted as 
these dwellings are, there is  c'Ompensati'On in the fresh 
'Ocean breeezes which here bl'Ow right fr'Om th\l sea, 
besides the enj'Oyment 'Of a health-giving envir'Onment. 
Hi st'Ory and r'Omance have been ransacked in pr'Oviding 
names f'Or these car "villas" suitable t'O the faceti'Ous 
idi'Osyncrasies 'Of their vari'Ous 'Owners. In "Cart'Own" 
the "Villa Miramar" and "Chateau Navarre" adj'Oin the 
m'Odest restaurant and m'Ore c'Onspicu'Ous bar. 

There are many kinds 'Of trades pursued in this 'Odd 
settlement, restaurants and barR being m'Ost numer'Ous. 
'·'Cart'Own" is an interesting SP'Ot f'Or the visit'Or, n'Ot 
'Only 'On acc'Ount 'Of its individual attracti'Ons, but as a 
dem'Onstrati'On 'Of the pr'Oblem 'Of what can be d'One 
with street cars that have 'Outlived their usefulness. 

t'O th'Ose suitable f'Or alternating three-phase m'Ot'Ors, 
which are used t'O supply the required p'Ower. This 
last system has the 'Obvi'Ous advantage that it av'Oids 
the expense 'Of sub-stati'Ons, r'Otary c'Onverters, and 
500-v'Olt aistributi'On lines incident t'O the second sys
tem named. T'O 'Offset this advantage, the three-phase 
m'Ot'Or is  n'Ot yet as desirable in efficiency and regu
lati'On as its direct current c'Ompetit'Or. The · alter
nating, l'Ong distance and the direct current sh'Ort dis
tance systems may b'Oth remain, but it seems d'Oubtful 
whether the mixed system with r'Otary c'Onverters 
finds permanent place. 

Naphtha launches under 'Ordinary circumstances are 
perfectly safe, but with any f'Orm 'Of liquid fuel a 
certain am'Ount 'Of care must be exercised. An expl'O
si'On recently 'Occurred at Great Neck, L. I., which 
was caused by lighting a match near the naphtha tank. 
Immediately there was a tremend'Ous expl'Osi'On. The 
burning naphtha was scattered in every directi'On, set
ting fire t'O the launch and t'O the cl'Othing 'Of the 'Owner 
and his wife, wh'O immediately jumped int'O the water. 
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410 
Hardness ot' Metals. 

F. Auerbach's definitiQn 'Of hardness is given fQr 
the case 'Of plastic bQdies, including metals, by the 
limiting pressure per unit surface, attainable between 
a lens and a plate 'Of the same substance, says Science 
Abstracts. In the case 'Of metals the defQrmatiQn 
cannQt be 'Observed with the same facility as in the 
case 'Of transparent bQdies, but the surface 'Of CQntact 
may be measured by cQvering the lens with a thin 
layer 'Of lampblack. This is  'Only necessary at small 
pressures, since at great pressures the defQrmed area 
retains its ·shape. A cQmplicatiQn is intrQduced by 
the fact that the hardness is  cQnsiderably influenced 
by small impurities, as well as by the elastic and 
thermal histQry 'Of the metal. The authQr gives the 
fQllQwing table 'Of the hardness 'Of variQus fairly well
defined metals, as cQmpared with minerals : 

Steel . . . . . . . .  . . • • • •  . . . . . . . . . •  . . . . . .  . . . . . . . . . .  S6t Quartz . 
Copper (hard) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143 t . 
Bronze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 127 f Apatite. 
Brass . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107 Fluorspar. 
Gold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9��7 � calc8par. Copper . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . r 
Silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Aluminium . . . . . . . . .  . . . .  . . • . . . .  . .  . . . . . . . . . .  . .  . .  52 Boracic Acid. 
Lead . . . . . . . . . . .  . . . . . .  . . . .  . . . . .  . . . . . .  . . . . . .  10 Gypsum. 

The aluminium was allQyed with 6 per cent cQPper. 
The brQnze was an allQY 'Of 15 parts CQPper. 2 parts 
zinc, and 1.5 tin. The brass cQntained 2 parts cQPper 
tQ 1 'Of zinc. 

• I • • •  
Shipping at N agasak i .  

CQnsul Harris, 'Of Nagasaki, February 9 ,  1901,  re
PQrts the launching, 'On the 26th ultimQ, 'Of the steam
ship "Kaga Maru" frQm the Mitsu Bishi DQck Yard 
and Engine WQrks, 'Of that city. This vessel was 
constructed under the shipbuilding enCQuragement act 
'Of the Japanese GQvernment and LIQyd's rules, class 
100 ,  AI, and was built tQ the 'Order 'Of the NipPQn 
Yusen Kaisha ( Japan Mail Steamship CQmpany ) fQr 
its American line. The materials used in its CQn
structiQn were purchased in England, and the keel 
was laid 'On the 20th 'Of March, 1900. The ship is tQ be 
cQmpleted and delivered in March, 1902.  A description 
fQllQws : Type, 3 decks ; material,  steel ; length 'Over 
all, 459 feet ; beam, 49 feet 2 inches ; depth, 33 feet 
6 inche s ;  grQSS tQnnage, 6 ,240 tQns ; displacement, 
11,800 tQn s ;  draft, 25 feet ; dead-weight capacity. 
6 ,820 tQns ; engines, twin-screw, triple-expansiQn ; 
bQilers, cylindrical, fQur in number ; indicated hQrse 
PQwer ( estimated ) ,  4 ,500 ; speed, 15 knQts. 

e · e , .  
THREE RECENTLY PATEN TED NOVELTIES. 

Three interesting inventiQns which have been pat
en ted in the United States within the last few mQnths 
are an adjustable gun-stQck, a cQmbined rQcking-chair 
and cradle, and a single-wheel vehicle. 

AN ADJUSTABLE GUN-STOCK. 

The gun-stQck is the inventi'On 'Of Mr. JQseph N. 
ZQeller, a resi<i;mt 'Of St.  Matthews, Ky. Within the 
stQck an adjusting-head is pivQted and attached tQ 
the grip. The head is prQvided with peripheral teeth, 
between . the spaces 'Of which a bQlt, held in  the stQck, 
may enter. A manipulating device is  prQvided fQr 
the bQlt, which device is passed tQ the 'Outside 'Of the 
stQck fQr cQnvenient 'OperatiQn. TQ change the inclina
tiQn 'Of the stQck. the bQlt is  carried 'Out 'Of engage
ment with the adjusting-head . After the grip has 
been mQved the bQlt is allQwed tQ enter the mQst 
cQnvenient space between the teeth tQ hQld the stQck 
and grip as adjusted. 

Samuel S. ArnQld, 'Of TQrQntQ, Canada, is the in
ven�or 'Of the cQmbined rQck;ing-chair and cradle. 
The upper and IQwer bars cQnnecting the rQckers 'Of 
the chair are grQQved tQ receive the cQrresPQnding 
bars 'Of a cradle prQvided with a rQcker at 'One end. 
Pins limit the mQvement 'Of the cradle. When not in 
use the cradle can be pushed under the chair. 

Perhaps the mQst curiQus inventiQn is Mitchell R. 
Heatherly's  single-wheel vehicle. Our illustratiQn 
shQWS the cQnstructiQn SQ plainly that an ex
tended descriptiQn is hardly necessary. BrQadly, 
the cQntrivance cQnsists 'Of a curved tQngue pivQted t.D 
the harness, and a single wheel carried by the lQwer 
end 'Of the tQngue. AbQve the axle 'Of the wheel are 
stirrups for the rider or driver, if we prefer tQ call 

him SQ. Suitable handles are prQvided 'On the tQngue, 
which are tQ be grasped fQr security. The tQngue, 
it shQuld be 'Observed, is SQ cQnnected with the harness 
that it  will adapt itself tQ the mQtiQn 'Of the horse. 
Mr. Heatherly lives in Mundell, Kans. His vehicle 
is designed tQ take the place 'Of the bicycle and tQ be 
used 'On race CQurses. 

. � . . .. 
Th e Devel opDlent of Wireless 'rel egraphy In Eng

land-- I t s  Proposed A do ption I II .he P o "t Office. 

SQme mQnths ago, when the utility and widespread 
advantages 'Of MarcQni's inventiQn were cQnclusively 
e stablished, a Departmental CQmmissiQn 'Of the Eng
lish PQst Office was fQrmed tQ cQnsider the merits 'Of 
the system and the advisability 'Of its adQptiQn thrQugh· 
'Out the British PQstal service. The repQrt 'Of this 

COMBINED ROCKING· CHAIR AND CRADLE. 

cQmmissiQn is  nQW cQmplete, and it is  stated tQ relate 
favQrably UPQn the scheme in its general principle. 

The result 'Of this cQmmissiQn cQnsequently PQr
tends a great revQlutiQn 'Of the English telegraphic 
service. FQr several mQnths past the telegraph au
thQrities have been endeavQring tQ satisfactQrily cQpe 
with the exigencies 'Of the rapidly increasing telegraph 
traffic, but the cQuntry is SQ cQmparatively small, and 
the cQngestiQn 'Of the traffic SQ acute. that practically 
nQ headway has been made tQward the sQlutiQn 'Of the 
difficulty. If  MarcQni's system were employed the 
poseibility 'Of blQcks 'On the lines WQuid be entirely 
'Obviated, since each telegraph office WQuid have its 
'Own synchrQnized receiver, and 'Only the transmitter 
cQrresponding with that receiver WQuld be able to 
establish cQmmunicatiQn therewith. Then, again, in 
stQrmy weather widespread damage is caused to the 
wires, frequently destroying cQmmUnicatiDn, while in 
cQnnectiQn with Marconi's system it has been prQved 
tQ wQrk better in bQisterQus weather. These salient 
characteristics have impressed the commission, and 
have nQ dQubt appreciably influenced their favQrable 
decisiQn. 

Yet the scheme will have tQ be well prepared, since 
its innQvatiQn is  attended with numerous difficulties, 
some 'Of which can 'Only be 'Obviated by Parliamentary 
measures. FQr instance, the British PQst Office has 
a mQnoPQly in any system 'Of telegraphy, and it is 
'Only natural tQ expect that they will endavQr tQ en
force these rights in the present case. In this event 
MarcQni will be prevented frQm establishing inde
pendent installatiQns withQut the official license. It  is 
generally believed that at the present time the Post 
Office dQes actually claim the monopoly 'Of wireless 
talegraphy in the British I sles, and that MarcQni has 
not yet received the necessary license tQ i nstall his 
system. This belief is sDmewhat sUPPQrted by the 
fact that the English gQvernment will nQt permit wire
less telegraph cQmmunications tQ be transmitted frQm 
a PQint less than three miles from the shore. This 
fact was established at the inauguratiQn 'Of the sys
tem upon the mail packet service between Dover and 
Ostend, when the authQrities WQuid nQt permit the 
establishment 'Of a land station at Dover. The Post 
Office is awarded this mQnQPoly by act of Parliament, 
and it is practically certain that if necessary they 
will enforce that prerDgative. But such a cQntingency 
is hardly likely tQ arise. Marconi has placed himself 
at the disPQsal 'Of the cQmmission and has extended 
them every assistance in his PQwer, in order that the 
advantages 'Of the system might be thQrQughly under
stQod. That the syste:n will be natiQnalized tJ'p.rp. is 
nQt the slightest dQutt, as in the cases 'Of thtl tele-

phQne and the District Messenger Agency of LDndQn. 
FQr 'Once England is desirQUs 'Of leading the way. 

NegotiatiQns have already been 'Opened with 'One 'Or 
twc of the European PQwers, concerning the idea 'Of 
establishing the system partially, if nQt entirely, UPQn 
the Continent. By this means the cables will be dis· 
pensed with, and the internatiQnal messages trans
mitted through the air. Of CQurse there is the ques
tion 'Of expense, because such a radical revolution 
CQuid nDt be effected except with a great 'Outlay. Yet 
the system is cheap tD install, fQr the CQst is limited 
to the purchase 'Of transmitters and receivers. 
PQles, and cables are entirely dispensed with. 

Wires, 
It  will 

even be unnecessary to erect the lofty PQle in CQn
nectiQn with the apparatus, since Marconi has invented 
a cylindrical appliance which perfQrms the same 
functions with equal satisfactiQn, as described in a 
recent issue 'Of the SCIENTIFIC AMERICAN. 

AnDther instance 'Of England's desire tD encourage 
the utilizatiQn 'Of the system is prQved by the decisiQn 
'Of the Admiralty tQ equip all the vessels in the fleet 
with the apparatus. Several ships are already sup
plied, but those which are yet deficient in this respect 
are being fitted with all possible speed. In a few 
weeks' time the repQrt 'Of the commission will prDb
ably be published, tQgether with the suggestiQns fQr 
acquiring the system from MarcQni without interfer
ing with the legality of his patents. Certainly the 
actiQn of the British authQrities will be followed with 
keen inte�est by the 'Other .natiQns, and should Great 
Britain decide upon its immediate introductiDn 'Other 
natiDns will be compelled tD dD likewise. 

• • • • •  
Deill a nd for Blood-Oranges I n  Germany. 

Consul Hughes writes frDm Coburg, April 26,  1901,  
as follQws : There i s  a great demand in Germany fQr 
the sQ-called " I talian blood-orange." The PQPuiar idea 
here is that this fruit is cDIQred, n'Ot by nature, but by 
injectiQns 'Of some artificial vegetable dye. TQ dis
cover the truth or fallacy 'Of this belief, several well
knQwn German . chemists have been experimenting, 
first, tQ find 'Out from the bloQd-orange itself if  its 
cQlor is  due tD artificial means, and, secondly, to change 
the commQn Italian orange into a blQQd-orange by in
jectiQns 'Of different kinds 'Of cQlQring matter. The 
experiments, hQwever, have nQt been attended with suc
cess. It  was fQund that nQ Single injectiQn 'Of any 
SQlutiDn WQuid cQlor mQre than 'One part 'Of the 'Orange, 
and that if  several injections were made, the fruit 
was likely tQ decompQse very quickly. The theory 
was then advanced that the cQloring was prQduced by 
watering the rQQts 'Of the trees with a bloQd-red veget-

A CURIOUS VEHICLE. 

able solutiQn. It is needless tQ say this experiment 
was as barren 'Of results as the first. 

• • • • •  
'rh e C urrent Sup plement. 

The current SUPPLEME:-IT NQ. 1330 has many articles 
'Of general interest. The Racing Yacht "Independence" 
is arcompamed by tWQ illustratlOns, shQwing the 
bQW and the remarkable rudder. "PrQtecti'Qn 'Of 
Ferric Structures," by M. P. WQod, is  a cQntinuation 
'Of a mQst important paper. "Resistance tQ Death 
Among Insects" is a mDst cu riQus natural histQry 
article. "Recently Discovered Greek Masterpieces" 
is  accQmpanied by a number 'Of engravings made from 
photQgraphs showing the remarkable nature of tlle 
find. "Packing GQQds for Forei gn Markets," which 
was cQmmenced in SUPPLE�[E"'T NQ. 1329,  i s  cQncludpf\ 
in this issue and shows hQW goods of all kinds shQuld 
be packed fQr eXPQrt. 

C n n rpnr",  
(JnnAt:rftt.�rl �rU�lp" I " ' PO  m SlrkAtt wtt.h R.n Afllt.Artfl'k.l 
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RECENTLY PATENTED INVENTIOBS. 
Electrical Apparat u s. 

SWITCH },'OR Ie LECTRI C LA�IPS.-CIIARLES 

WAGX�m, :lIanhattan, New York city. The 

switch is  arranged to perm i t  one conveniently 

to turn the curren t on or off. The appearance 

of the lamp is Improved, especial l y  when the de· 

vice is appl ied to the candle-type of lamp. The 

unsightly key heretofore u sed i n  electrical 

switches is  dispensed with, and a sleeve em

p loyed fo r opening and closing the switch. 

E L E ( "l' H 1 C-CLOCK S I GNAL . - HARRY B. 

Y.U · " J I .\ X ,  Little Rock, Ark. The signal-clock I s  

of t hat f o r m  in whleh the clock-hands a r e  

ma,l . .  to t o u e h  contact-points on t h e  face of 
the dial, and, by dosing an electric <' ireult at 
any pa,·tleular point o r  hour o r  n umber of 
points,  to ring at that hour any particular bel l 
or number of be l l s .  The present invention 
consists i n  the pecu liar arrangement of such 
dpviees whereby any number of guests In a 
hotel can be automatlea l l y  (' a i l e d  at any par
ticular hour, and whereby a l l  the guests of 
t he hot,,1 a re alarmpd in case of fire. An 
a l arm-signal can be sounded In any one of the 
moms, and an electric lamp l ighted by one au· 

tomatic mechanism. 

Mechanical Devices. 

PT'N( ' I 1  I NG - :lI A C II I N K-GEORGE M .  ROGERS, 
:II an hattan, New York dty. The machIne is  
designed to indi"ate  upon a dial the force of a 
blow struck upon a pad. The blow has no 
d i rect infl uence on the Indicator-hand, b u t  
merely deflects an intermediate l e v e r  to a 
greater or less d<>g,'ee, according to the force 
of the blow, to whkh position it  is held by a 
locking deviee. The lever acts as a stop
device to determine the drop of a rod which 
operates the indicator-hand. 

SAj.'ETY - CATC H FOR E LE VATORS.

I1E X RY JEWELL, Rutte :llont. The safety
catch is to be applied to the lower deck of a 
car and to be operated from the king-bo l t  to 
which the hoisting-cable is appl ied. While 

the hoisting-cable is In good condition and sup
ports the car, the ('atehes are ina('tive. But 
as soon as the cable breaks, the catches are 
automatically for(,pd beyond opposite sides of 
the car into pngagpment with the wal l of the 
shaft, or with ra('kg or their l ike. 

zontal l ine Is  established at the charred por
tion and a substantial surface Is obtained at 
each side. Upon these su rfaces the shears 
or scissors may bear, and over the su rfaces 
the wiping material may be drawn. 

R ETURN-FLOW S Y R I N G K  - D�:X W()OD N. 

L. NEWBURY, Manhattan, New York city. The 
syringe consists of a tube having apertures 
in its sides. and a shleid within which the tube 
is contained. This shield com prises a body 
section having a series of cu rved bars, and 
a front section in the form of a loop with 
which the outer ends of the bars are joined. 
The inner ends of the bars are conne('ted wi th 
a perforated cap-plate. The outer end of the 
tube extends out through the loop-section : 
a nd the inner end of the tube screws into a 
eollar connected with the apertured cap-plate. 
A re('eptacle is carried by the lower porMon 
of the loop-section. 

HAT-BOX.--BEXJAlI I N  I? PORTER, Manhat
tan, New York city. The hat-box is  so con 
structed that t h e  h a t  c a n  b e  raised at tIlP 
bottom of the box, l ifted to the top. and held 
In Its raised position without Injury. Thus 
the hat can be brought Into position for In
spection o r  for carefu l removal.  

I PIA NOFORTK- Ii ERIlERT S . ,  PERC Y A . . and 
OWEN E .  READING, 1 8  Albion Road, Tun
bridge Wells, England. The Invention relates 
to Improvements in pianofortes in which a 
sound-board formed of a rolled 0 1' cast-plate 
or sheet of aluminium or aluminium al loy is 
emp loyed, In order that the instrument may 
withstand the effects of a hot, damp c l i mate 
so prejudic ial to the ordinary wooden sound
board. :Moreover. the resonance is inel'eased ; 
a longer sustaining power is obtained ; and the 
quality of the tone is improved. 

J EW E L - H O LD Ie U  A N ] )  FAi'lT E :\ I :\U D E 

V I C E  I.'OR CORD COLLAUi'l.-i'l I l lm wooD B. 
RORERTSON, Brooklyn. New York dty. The 
device is intended to be ust'd with cord collars 
worn by :llasonlc fratern i t ies. Th" Invention 
p rovides a neat and effiden t mpans of holding 
the ends of a col lar, at the same time a l low
Ing the ready attachment of ornaments 0 1' 
.iewels and presenting an outer su rfa('e sultablt' 
for the production of emblems o r  other orna
ments. 

SA W-GAGE .--DA X I E L  C .  STEEU:,  Village 
�n l l s .  Texas. :\I r. Steele has devised an im-

LOCK.-IRA W .  A BBOTT, :\evada City, Cal .  proved saw-gage morp espet' ially des igned for 
The novel fea ture of this padlo('k is  a s l ide use on saws having deaner-teeth and arranged 
unlocked and moved by a .key and adapted to perm i t  a('cu rate fi l ing of the " ' "aner-teeth 
to engage a spring-pl'esspd knee-joint bo lt.  without Ipavlng an undesirable burl' and wlth
This bo l t  is pivott'd and design"d to engage out danger of fi l ing the teeth too short for 
with its frpe end th" shack le of the bolt. The proper working in a cut.  
lock cannot be picked unless the person has the W E LL-I I IU LL I N(}  A I ' PA RA'l' T ' i'l . - �h LTOX 
proper kpy. The lock is simple and durable L.\1" rA .  BIl I·well .  N e b .  The apparatus Is l ight 
and can be eheaply manufactured. and read i l y  por t a h l". It can be opt'rated by 

H Y HUAlT L I C  i\. I R-CO:lIPIU;i'lSOR.-LEE K hand. thus avoiding the necessity . of horse
M I T C H E LL, Boston, :llass. :Ill'. :lI itche l l  has power. The pump-valve Is not subjected to 
Improved the a i r -compressor which he In- the action of the mUd. dirt and gravel drawn 
vented in 1 !lOO. In the power-cylinder a pis- up th rough the well -tube. The receiving cham
ton reeip roeates. Val ve-chests open into the bel' is c l osed by a construction which can be 
cylinder a t  the ends and have waste-ou tlets. read ily removed for the purpose of cleaning 
A supply connection Is provided between the I it out. The ('urrent through the dri l l  Is fast 
val ve-chests. A recipro('ating-valve Is arranged and strong enough to draw u p  gravel.  All  
alternately to opt'n a n d  cl ose the connection work is  performed on the ground su rface. 
to the val ve-('h!'sts and a l ternately to cl ose and The strain o r  suction Is al ways Inward, so 
oppn til<' dis('harge ,for the wast e-ou tiets from that In case of breakage or a leak at any 
t he v a l ve-ehests.  The piston-valve Is actuated point the mUd. water, and the l i ke will not be 
h y a shaft mounted to rO('k and provided with thrown outwal'd upon the operator. 
a lug. On the shaft a (' rank-arm Is mounted NOTE.-Copies of any of t hese patents will be 
loose ly and ('onnecled wi t h the valve-stem of furnished by Munn & Co. for ten cents each. 
t he piston-val vp. the e rank-a l'm having spaced Please state the nallle of the patfOl'tf'e, title of 
shoulders adapted to be engaged alternately the invention, and dat<; of this paper. 
by the lug on the shaft. The shaft is rocked 
from the piston-rod of the power-cyl inder. 

Kalhvay A l)l)l lances. 

P:\,EU:lIATI C  PAC KAG E · HANDLER. 

GEOIlGE H .  WALL, Cad i l lac, Mich. This pack
age-handier consists of an air-cylinder located 
at each side of the ear-doorway, the pistons 
being attached to a section of the car-lloor. 
The arrangement provides a platfo rm about 
five feet long and hav ing a width equal to that 
of the car-door. A governor maintains the 
leve i of the platform during operation. Air 
Is drawn from the train- l ine into a special  
reservoir for the operation of the device. A 

fort y-day test was given to the fi rst machine 
to show that air from the train-line could be 
used for the pu rpose o f  loading and un loading 
baggagp. The inventor Is an old and experi
enced rail road man. 

CAIt-( ' O F I 'L E It .-:lIA ltK A .  I I  "'' 'v X, Douglas, 
Ga.  The cou pling belongs to that c lass In 
which the drawhead is p rovided with a 
pivoted member 0'1' knuckle adapted to be 
locked after engagement with a s i m ilar knuckle 
on another car. In the present invention pro
vision is  made to a l low a yielding lateral 
movement of the locking-pin. 

Miscellaneou s  I nventions. 

DRAPERY-HANG E R .  - JOSEPH I,ANGLOIS, 

Leominster, :\Iass. The Invention I s  a drapery
hanger designed to be erected I n  houses to 
form an enclosu re for coffins. The essential  
feature Is a brace o r  truss for the side-bar� 

NEW BOOKS. ETC. 
NEW LA:-'DS. Their Resources and Pros· 

pective Advantages. By Hugh Rob
ert Mill. London : Charles Griffin 
& Company, Limited. Philadelphia : 
J. B. Lippincott Company. 1900. 
With ten maps. Pp. 280.  

T h e  present volume deals w i t h  a subject 
which Is of great Interest, I n  view of the 
present tendency for persons to leave the old 
countries and emigrate to new lands. The 
book presents, I n  a simple and p rac tical man
ner, the conditions of l ife in those parts of 
the world where there is stili an opening for 
the energies of the F;nglish-speaking people 
desiring to make thei r  home · o r  invest their 
capital in a new country. Little more than 
the countries of the tempprate zone are con
sidered. The author has done his work thor
ough ly, and it  Is a book which cannot but 
prove of value to the audience to which i t  Is 
addressed. 

WATER POWER. An Outline of the De
velopment and Application of the 
Energy of Flowing Water. By 
J08eph P. Frizell. First edition, 
first thousand. New York : John 
Wiley & Sons. London : Chapman 
& Hall, Limited. 1901.  Pp. 563.  
Price, $5 .  

'Vater power Is becoming more a n d  more 
prominent every day. Recent remarkable de
velopments In eiectrlcity and other modes of 
transmitting mechanical energy have recal led 

of the drapery-hanger, the brace having a water power to something like Its former 1'0-
c rotch or fork between its ends and a hook sltion I n  the Industrial economy o f  the world. 
at  each end. The crotch engages the side-bar The changed conditions have given a new in
and Its ends with the hooks,  which are adapted terest to this sou rce of powe,', and direeted the 
to pass around the bar. attpntlon of investors to sou rces whleh for-

WICK - TRIMMER. - RORERT 1\1. JOII N S O X .  merly apperu-ed entirely outside the rangp of 
L!ln�'lilt

.

er, Penn. This simp'e device serves to I practical eonsidpration. They have als

.

o led 
clam p a wick to be t rlmmpd. By its mean s. t o  some noteworthy Improvements In the util l 
the wick is compre"sed at  its exposed 01' zat ion, development and transmission of 
la'nltlq surface ; moreover, a stralgbt borl· power. Tbe autbor bas done a real service 

to civil  and hydrau lic engineering by writing 
an admirable book outl ining the latest prac· 
tice. The book has many I l lustrations, and Is 
well  printed and bound. 

THE PRINCIPLES, CONSTRUCTION,  AND Ap
PLICATION OF PUMPING MACHINERY. 
By Henry Davey. London : CharIds 
Griffin & Company, Limited. Phil
adelphia : J. B. Lippincott Company. 
1900. With frontispiece, five plates 
and over 250 i llustrations. Pp. 295.  
Price, $6 .  

T h e  purpose of t h i s  book is to p resent the 
information in such a form as will make it 
most useful to the practical engineer engaged 
In the appl ication of pumping machinery In 
mines o r  elsewhere, o r  I n  circumstances under 
which la rge quantities of water have to be 
dealt  with. A large number of I l l ustrations 
are given, showing the typical Instal l ations, 
and there a re several full page and folding 
plates. 'l'he p rac tice appears to be l arge l y 
English practice. but it Is certainly of . very 
la t!' types. It is a book which w i l l  be Indis
pensable to the hydrau lic  engineer. 

SUR LES N�;RFS CEPHALIQUES, LES CORPORA 
ALLATA ET LE TE:-'TORlUM DE LA FOUR
MI. Par Charles Janet. 

ESSAI SUR LA CONSTITUTION MORPHOLO
GIQUE DE LA TETE DE L' I NSECTE. Par 
Charles Janet. Paris : Georges Carre 
et G. Naud. 1899.  Pp. 74.  

L'EsTHETIQUE DANS LES SCIENCES DE LA 
NATURE. Par Charles Janet. Extrait 
du Bulletin de la Societe Zoologique 
de France Reconnue d'UtiIite Pub
lique, Annee 1900. Paris : Au Siege 
de la Societe Zoologique de France. 
1900. Pp. 8 .  

ENGINEERIXG CHE :\I l STRY. A Manual of 
Quantitative Chemical Analysis for 
the Use of Students, Chemists, and 
Engineers. Second Edition. By 
Thomas B. Stillman, M.Sc., Ph.D. 
Easton, Pa. : The Chemical Publish
ing Company. 1aOO. Pp. 503. With 
132  illustrations . 

'I'his book was written especially as a manual 
of quantitative chemical analysis for the use of 
students, chem ists, and engineers. It t reats 
especially of the determi nation of Impurities 
in the various metals, water for all uses, and 
various other commerf' i a l  substances such as 
paper. lubricating and i l l u minating oils.  paint. 
ct'men t.  and the like. There are also chapters 
on liquid fuel, petroleum. and asphalt. A (' Iassill
('ation of the different grades of steel and their 
uses forms onp of the most valuable chapters 
of the book. Th"" e is also an i n ter!'sting 
l'haptpr fIn pyrometry. The book ('ondudes 
with ('hap tel's on the ele!'trical units and energy 
equ ivalents. which are especially useful for 
ready reference. Numerous tables o f  ;l l'essu l'es. 
temperatures, percentages, etc., are also ap
pended. 

NEW I DEAS. Quarterly Publication of the 
Romanes Society. Published by 
Witherby & Company, Office of 
Knowledge, 326  High HoI born, Lon
don. 

We have received the Janu ary and March 
numbers of this pamphlet. which contain 
Essays Toward a :lleehanleal Theory of Vital 
Pl'o(·esses. The Romanes Society was founded 
at C'hl'lst('hu r(·h. O xford, In 1 8117, fo r the pur
pose of s t i m u lating and promu lgating original 
thought and resear('h in selen('e : and in New 
I deas are printed origins I artieles of merit 
on scientific subjeds. 

THE CHEMI<'AL A:-' ALY STS OF IRON. By 
Andrew A. Blair. Philadelphia and 
London : J. B. Lippincott Company. 
1901.  320 pp., 105 figures. Price $4. 

This work is intended as a guide for 
the student of I ron chemistry. In It 
are described many special apparatus for 
the performance of analyt i('al work whkh 
otherwise only the possessor of a complete 
chemical l ibrary would have at his command. 
'I'he book has just entered Its fourth edition, 
and has been entirely rewritten and brought 
up to date. Resides apparatus for analyziug 
Iron and steel, the author t reats of the analysis 
of slag, c lay, sand, coal .  coke, and furnace and 
producer gases also. 'I'he book will be found 
of great value to chemists engaged In this 
special l ine of work. 

WATERWORKS DISTRIBL'TION. By J. A. Mc
Pherson, A.M., C.E. New York : The 
D. Van Nostrand Company. 1901.  
154 pp., 19  full-page diagrams and 
103 other illustrations. Price $2.50. 

T h i s  book Is in tended as a short, practical 
guide to the laying out of systems of distri
buting mains for the supply of water to towns 
and cities. It Is by a pra!'tlcal engineer who 
has had twenty-fou l' years' experience ; and 
contains much valuable data. together with 
numerous i l l u strations of the various valves 
and other apparatus empl oyed In an up-to
date supply system. A large chart of an ex
ample district, showing distribution, Is  added 
to the other dIagrams. 

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

wili lind inquiries for certain classes of articles 

numbered i l! consecutive ' order. If you manu

fact.ure these goods write us at once lind we will 

send you the name and address of the party (jesir

ing the information. In every ('ase It II< net'es
sary to give the nUlnber o t· the Inquiry. 

M U N N  & (;0. 
Marine Iron Work8. Chicago. Catalogue free. 

I n q u i r y  N o. 9 04.-�'or manufacturers of spring 
motur fans. 

'l'URHIxES.-Le1l'el & Co. Sprin"lIeld. Ohio, U. S. A. 

Inqu iry No. 9 0 6 .- �·or parties to manufactUre a 
money bag of canvas and brass. 

H U. 8." Metal Polish. Indianapolis. �amples free. 

I n q uiry No . 906.-�·or the m anufacturers of tbe 
J ames !Sash I,ock. 

W AT�;R WHEELS. Alcott & Co. ,  Mt. Holly. N. J. 
I n q uiry �o. 90" .-Ilor man ufacturers of water 

wheels or any form of hydrauJic IJower. 

Yankee Notions. W aterbury B u r t.on eo • .  W aterb'y. Ct. 

oJt
n

st���)��t�i �:t�;;t����l�)��t���ls��gaged in cutting 

For bridge erectin" en"ine •. J. S. Mundy, Newark. N. J. 

I n q u h'V No. 9 0 g .-For mHnu facturers of small 
spur )Zear wheels and sprocket wheels. 

Machine chain of al l  kinds. A. H. Bliss & Co. North 
Attle ooro, Mass. 

I n q u l n' No. 91 O.-�'or tbe address of the tOY "as 
engiues • .  Paradon " and H W eedells." 

Hand l e  & Spoke Mchy. Ober Mfg. Co . . 10 Bell 8t., 
Cha6Zrin �'al1s, o. 

I ll q ll i l' )'  No. 9 1 1 .-For parties to manufacture an 
article com posed of small gJ1L88 tu lJing and of svecial 
d i mensions. 

Sheet Metal Stam ping : difficult forms a specialty. 
The Crosby Company, !Sutfalo, N. Y. 

I n q u i t,), N o .  fJ l 'l . - Ji'or manufacturers of m iner's 
novelties. also tor t b e  add ress of a newsdealer to sup
ply Q u ulltlties of llewRpapers, ma�azi l l est etc. 

Saw m i l l  machinery and outfits manufactured by the 
Lane Mfg'. Co . .  Box 13. Montpelier, Vt. 

I " q n i ry No. !J 1 3 . - For manufacturers of air 
blowers OJ' inj ectors. fUt:'1  o i l  injectors. air and oil in
jectors. operated by steum or compressed air. 

}I'or Sheet Brass Stamping and small Castings, wri t e  
Bad/ler Brass llfg. C o . ,  Kenosha, "V is. 

I n q ull'Y N o. 9 1 4 . -�'or m anufacturers of drill 
presses. electricH i tool�, boi ler�, engines. dynamos. 
motors. lau ndry machinery, etc. 

Rigs tbat Run. Hydrocarbon system. Write St. 
Louis Motor CHrl'ia�e Co. , St. Louis, Mo. 

I n q u h'y N o .  91 :i.- For manufacturers of auto
m atic pUUlo-playing deVices. 

Ten d ays' t.rial given on Daus' Tip Top Duplicator. 
Felix Daus Duplicator Co. , 5 Hanover St., N .  Y. city. 

l n q u h'Y N o .  9 1 6.-For manU facturers of w h eels 
for wheel barrows. 

SA W MI LLS.-W ith variable friction feed. Send for 
Catalogue B. Geo. 8. Comstock. Mechanicsburg, Pa. 

I O ll u h'Y No. ft 1 " . - For parties to furnish oval 
rm�ew( )oci. hand les by the gross, for harness makers' 
round knives. 

W anted-Punch and Die Work. Press Work nnd lI"bt 
Manuf'g. DHujr!herty Novelty Works, Kittal1niu/l. Pa. 

I n q u i r y  No. 9 1 � . - }·or manufacturers of s m a l l  
�aRoline motor CM.sLiuJZs of � or � horse power. 

Manufacturers of Valves, Fittin�s, Bruss and Iron 
Work. !Spindler & Deringer, 18-22 Morris St. , J ersey 
City, N. J. 

Inq u i r y  No. 9 1 9 .-For manufacturers of castings 
for small model steHm engines, also of suvpJies fur 
small boilers. 

Inventions developed and perfected. Designing and 
machine work. Garvin Machine Co • •  149 Vurick, cor. 
Spring 8ts., N. Y. 

I n q n lry No. 9�O .-For manufacturers of screw 
wrenches, etc. 

The celebrated 1 0  Horns by-Akroyd " Patent Safety O J )  
R:ugiue is b u i l t  by t h e  D e  L a  VerjZ'ne RefrljZ'eratlIlj! lIn. 
chine Com pany. Foot of East 18Rth Street, �ew York. 

I n q u i r y  No. 9� 1 . - For manufactUrers of pine 
palls and barrels for salt fish. 

The best book for electriCians and bejZ'mners in elec
t ricity is • •  Experimental Science." by Geo. M. Hopkins. 
By mail.  $4. Munn & ('0. , pnblishers. 361 Broad way. N. Y .  

I n q u iry . N o. g��.- For manufacturers of 8utomo
bilt R (ga�ol l 1 l e  system ) to carry 2 persons u p  a 6Zrnde of 
10 per c e l l t  over count ry rmtdS. A twin cylinder m a
chine vreferred. 

'W ill  give a one-haH int.erest in twelve inventlOlls, or 
any part of u u m ber. for money to perfect patent and 
dispose of same. Addre8s S. O. Stewart, E. Las Vegas, 
New MeXICO. 

I fl qll h ')" No. 923.-For a half mile of second-hand 
rai l s  to b o l d  curs loaded with five tons of lum ber. 

ELECTRICAL ENGl:SEI<�U (Tram ways).-"Nanted i m ·  
mediHtely by t b e  Council of t b e  CIty of Wellin"toll . 
J'\'ew Zealand, a thorough l y  q u alified El ectrical �1Ijr!i 
neer, who must have had special ex perience in earryiu/l 
ont and equipping overhead electricul t ram ways a n d  
power stations. Full  particulars and conditions mny he 
o htained on application to Metolf,rs. R. \V .  Forbes &, �()I l .  
Produce Exchan�e. N e w  York, a n d  applications m ust 
be delivered at the office of Messrs. John Duthie & Co . •  
I�td .. Lime �treet. London. E. C., England, not later than 
noon on the 20th July. 

InqllIry No. 9�".-For m anufacturers of Iigbtning 
rods. 

IMJ>UERSEn UPON HIS NOTICE. 
The various features for which the Lackawanna RaiJ

road has become noted aTe involuntanly impressed 
upon the noticp o f  tht> pllssengers. who realize the lUXe 
ury of hotel or club appointment in the electric lights ; 
the smooth -running jou rnals of t h e  wheels j the extra
oroinary clea n J iness made poss ible b y  the use o f  an .. 
thracite coal. avoiding all  dust and nauseating smoke : 
t h e  consciousness of being always on time-which come 
forts force an ease of mind and body most favorR ble t o  
the enjoyment o f  t h e  unsll rpRssed scenery t h rough 
which its lines pass. It is b u t  the natural sequence that 
the I .. ackawanna is prosperous in like degree to its eXe 
cellence of serVICe nnd its warm friends are equal in 
number to its whole l ist of patrons. for once to test its We acknowledge the receipt from the service m ean s an ardent adm irer and friend earned 

Di rector of the Sydney Observatory of N ew for the road.-Van Etten Breese. 
South Wales. Australia. of a report on the I nq u i l'v No. 92:i.- For parties to manu facture 
Results o f :lleteorologieal Opf'ratlons In New ��r::.nl thousand alu m inium medals of a special char

South Wales during l S!l8, which Is used In 
the Department of Publ ic  Instruction on I We do Experimental SpeCial and Automatic Machine. 

, Tool. DIe and Model W ork. also Metal Stamping. Racine Meteorology of New South " ales. I t Is very M odel W orks, Racine. W is. 
complete I n  Its arrangement of items of special I I N g " O L' f Interest. .co�:: ry o. :. .-. or manu acturers of stereCJo 
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4 1 2  J titutifit �mtri,an. 
I n q u i ry N o .  9�7.-�·or the address of the manu

"facturer o f " Smith's Perpetual Calendar." 

w��IJI �!�alfs ��r
9

f':�'h�/��O�Bte�s�
llUfacturers o f  long 

I n q u i r y  N o .  9�9.-For the address of the manufac. 
turer of the Diesel motor or oil engine. 

I nquh'Y N o .  9 3 0 .-1for manufM cturers of alumi
nium tubIng and piping and fittings for light machin
ery. 

I n q u hoy No. 9 3 1 . -For manufacturers of novelties 
for mail order and advertising pu rposes. 

I n q u i ry N o. 93�.-For large lathes and planers. 
I n q ui ry N o .  9 3 3 . - For machinists' hand taps, 

stocks and dies for threading bolts and pipes. 
I n q u iry No. 9 3 4 .-For all sizes o f  nuts, locks, set 

screws, etc. 
' ll fl U i  I'y No. 93a .·-For standard taper pin reamers 

and steel t aper pillS. 

I n q u iry N o .  936.-F·or manufacturers ot salt ma
cbinery. 

I n q u i ry No. 93'f.-For manufacturers of dynamo 
stora�e batteries and motors tor r Ullning presses re
quiring one to two h .  p. 

I n q u iry No. 93S.-For gasoli n e  lamps which can 
be lighted without first h eating the burner. 

I li q u i  I'Y N o. 939.-For a fixture of 10 lamps to sup
ply a room with gas from one generator. 

I n q ll i r )' 1\0. 94-0.-�'or a gasoline gas machine forc
inJl J,Ca8 through a house without generatillg same by 
heat, jets to be lit with a match. 

l u q uiry No . 94 1 . -For second·hand dealers In 12 to 
IG-inch wrought iron pipe. 

I nq u i ry N o. 94�.-For parties dealinJit in small en
gine castll1gs and blue prints trom which to build en
gines. 

I n q u i r�' No. 943.- For an Improved m ethod of 
screening sand or gravel. 

I n q il i t"y No. 944 . - 1i'or manu facturers of cork in 
sheets of 4 x 12 inches by %: inch in thickness. 

• ItS 
HI�TS TO CORRESPONDENTS. 

Names and Address must accolllpany all letters ( Ir 
IIO a t tt 'l l t ioll will be Imid tht'l'pto. This i s  for 
O U I' i l l fol'Jll u t ion and not for publIcation. 

R :::ferences tu fOI'Illt'1' :t rtiett's or answers should give 
dOl 1 1 '  of papPI' and page or llumh('l' of qut'stioll. 

Inqu.l.l'ies lIot al lswl'l't'll ill l'casona u!t.· time should l,e 
I't ' I H ' a tl 'd ; ('OITt'SVtHl<h'llts will hl'at' i n  m ind tha t 
SOIlH' : l I l S W ('l'S l't'tlu i l'e not a little research, and, 
tholl;,!h W t '  P III}('uvor to reply to all  either hy 
It· t t t ' l· or ill this u('partlllt'nt, eaeh must take 
his t t l I'll. 

Buyers wish itl� to pUl'ehase allY a rticle not advel'
t hwtl i l l  our ('oluIDns will he furnished with 
UI}tll't'8St'S of liUllSl'S ma nufacturing or carrying 
tIlt '  sauH'. 

Special Written Information on m attf'l's of personal 
ratlwl' than g't'IH'ral i o tt'I'pst cannot be expected 
w it hou t l'PIllUllt-'ratioll. 

Scientific American Supplements l't.'fN'l'f'd to may be 
had H t tht! office. Price 10 cputs each. 

Books l'pfPl'l'eu to promptly supplied on receipt of 
Pl'iet'. 

Minerals spnt for l'xaminu tiOll should be distinctly 
marked or labelt·d. 

( 8226 ) A. S. D. asks : By what method 
can I coat glass plates with

· 
a clear trans

parent coating of gelatine ? I desire a trans· 
parent gelatine coating similar to the coat
ing on the regu lar ge latine-coated dry plate 
as used by photographers, but without the 
photographic propert ies, simply a c lear t rans· 
parent coating of the same texture. I have 
used the clear ge latine with alcohol and water, 
but i t  c racks and peels up for me. A .  I f  we 
wished plates coated with ge latine we should 
buy photographic plates and remove the si lver 
with hyposu lphite of soda. 'l'he gelatine 
would remain clear and t ransparent, and w i th 
a un iform t hickness far be tter than we could 
Iwpe to make it  ourselves. We can send you 
desc ript ions of the process. of coating plates In 
i:l [; l'l'LE ) I l-; " 'l' 272, 330, 467 and 1042, price 
ten cents each. 

( 8227 ) C. F. asks : 1 .  My son and one 
of his companions are making an electric 
motor as described in S r;Pl'L>nIE N'l'  No. 6 4 1 .  
They fo llow di rections as they understand 
them. but are not quite sure If correct. �'or 
the field magnet they used 113 feet of Russian 
sheet iron ( of Xo. :!4 ) ,  but does not make 
7-1n Inch In thickness as desc ribed. It 
weighs ;; % pounds. Had they better put more 
i ron to i t  so it  w i l l  be 'j·16 inch thick o r  Is 
the :13 feet suffieient '! A.  The sec tional area 
of the i ron Is important for the core of the 
magnet.  Your boys had better wind on more 
wire to bring up the thickness to the 
speeifications. 2. Does i t  make any d ifference 
If only one size of magnet wire Is  u sed to 

amount of water that will  flow through the 
other pipes. A .  The simplest method for ob
taining the area of any shape not easily calcu
lated Is to cut a piece of card of the exac t 
shape and weigh It careful l y  on a jeweler's 
or druggist's balance, if  an analytical balance 
Is not to be had. Then cut a piece from the 
same card of a known size, four o r  five square 
Inches, and weigh this, from which the weight 
of one square Inch of the card can be found, 
and the weight of the Irregu lar piece also. 

( 8228 ) W. H.  K. writes : I have a solu
tion o f  cyanide of silver for electro-plating In 
a glazed stoneware c rock. The cyanide seems 
to go through and settle on the outside of 
c rock I n  a dry, powdery fo rm. 1 .  What 
causes this action and what will prevent It  '! 
A. 'l'he solution should not go through the 
glazing. I t  may be that the evaporation causes 
some of the· c rystals to climb over the edge 
of the c rock, and to form down the sides of 
the jar.  2.  I s  the strength of solution cor
respondingly weakened, and would any of the 
silver go through along with the cyanide ? 
A. The strength of the solution is not re
duced if the c rystals are formed In the man
ner we suppose. The si lver Is in the form of 
cyanide of silver, and Is one substance, In· 
separable, not two substances as you suppose. 
3.  A t  the bottom of page 7,  \Yatt's "mectro
Metal l u rgy," Is descri bed a battery ; in con
structing ttie copper cyl inder should the edges 
be joined by soldering or lapped and hammered 
together, o r  how ? A. The copper is not 
joined at all in the Daniell 's  cell .  It Is a 
sheet of copper rol led Into the form of a cyl· 
inder. 

( 8229 ) G. D. Y. writes : Your favor of 
March 2 1  received ; would state that I t  was 
not a hydrometer manufacturer that I was in
quiring for, but for a formula to be printed In 
the SC IE "TU'I C  A)I E R I CAN of how to convert 
Baume degrees into specific gravity degrees. 
Kindly state also on what principle is the 
Baume seale based, and give rule of conversion 
of grain degrees of vinegar Into Baume degrees 
o r  specific gravity. A. The Baume hydrometer 
was one of the earl iest forms of the Instru
ment. I t  is a hydrometer of variable immer· 
sian, hut of constant weight. I t  al ways dis
places the same weight of l iquid. Its  scale Is 
made as follows : The Instrument Is placed 
In distil led water and the point to which It 
sinks is marked. It is then placed in salt 
water and a second point noted. The dis tance 
between these two points · is divided Into a cer
tain number of equal parts and the rest of the 
tube is graduated with the same divisions. 
There are two Baume scales, oue for light 
and one for heucy l iqu ids. For l ight l iquids 
Baume took zero point at the place where the 
instrument stood In a solution of 10 parts sal t 
and 90 parts water. The point to which I t  
s a n k  in distil led water w a s  called 10 degrees, 
and the scale was graduated upward through
out its length on this basis. For heavy l iquids, 
the zero point Is fouud by placing the Instru
ment in distil ied water. I t  is then pl aced In 
a solution of 1 5  .parts of salt and 85 parts 
water and the point determined Is marked 
15  degrees. From the distance between these 
points one degree Is found, and the scale Is 
graduated downward throughout Its length on 
this basis. Both scales are scales of equal 
parts, and the degrees are not the same In 
the two scales. For a hydrometer of variable 
i mmersion the spedfic gravity scale Is not a 
scale of equal

· 
parts, since the bulb at the 

bottom Is not as large as the tube. If one 
were made of the same size throughout Its 
scale would be one of equal parts. These are 
often used In sc hool laboratories for pu rposes 
of iustruction. From the above I t  should be 
evident that there is no formula of conversion 
from the Baume to the specific gravity scale. 
Conversion is a matter of comparison, and 
not one of calculation. Our correspondent 
should purchase two hydrometers, one for 
l ight and one for heavy liqu ids, upon wh08e 
stems both scales have been pl aced by the 
manufacturer. Or he should purchase a refer
ence book containing these tables. We have 
not space to reprint what Is In every reference 
book. 

( 8230 ) O. E. writes : I have made a 
wind a " mature and field magnet ·! H ave No. Wimshurst machine according to the descrlp· 
1 8 .  I l i rections give No. 1 8  wire for winding t lon I n  "Experimental Science." leaving off the 
the armature and No. 16 for the field. I n  outside plates and built the rest as It  is most 
list of dimensions of the parts the same size commonly seen, but can get only one-half inch 
( Xo. ] 6 )  is given for both. A .  The error In spark. Will you please state a few things 
the size of w i re Is In the table of dimensions. that h inder these machines from working well '! 
'l'he size of armature wire shou ld be No.  ] 8  Does the thickness of the glass have anything 
as given i n  the description. 3.  I n  winding to do with i t ? Why would not connecting the 
the armature should the wire be wound tight plates together, as they are by the Iron shafts, 
or only moderately 'l So far I n  the winding be a hindrance ? Is  a friction machine in 
the boys do not get as neat a job as they any way superior to the Induction ? W i l l  con· 
l ike to have. and suggest putting a strip of densers increase the length of these sparks ? 
brown wrapping paper between every layer W i l l  copper sectors answer the purpose as wel l 
of w i re ; how wou ld that do ? A. 'l'he calls as t infoil or brass ? A. From your letter It Is 
,hould be wound as tight as possible, and not certain that there Is any trouble with your 
smooth. The high speed at which the arma' machine. I t has no Leyden jars, and cannot 
t ure turns makes it  difficult to hold the calls give any but the effusive discharge, which Is 
I n  place unless they a re well  wound. It is never long nor loud. but is a stream of sparks 
not we l l  to fill the space with paper. though only. The machine Is also exposed to the 
i f  you get all the windings In and have space moisture of the air because you have not pro
to spare, it  may be done. 4 .  I s  there any vided a case for It .  This reduces Its efficiency. 
rule to caleu late the area of a c rescent ·! The glass should not be unusual ly thick ; but 
What Is I t ·! The water plant here has valves the most Important feature of the glass is that 
of differe n t  sizes ( some are 4 in('hes in dl- it  should not contain any lead.  Ordinary win
ameter )  an d fi disk o r  ci l'(' u l a r  plate a t rifle ; dow glass m a y  he worthless foJ.> this u se. The 
larger is moved hy means of a screw ae" oss iron shaft has no effe('t on fhe spark. s i nce 
the end of a 4 - i n('h p i pe. to open 0 1' s h u t  o ff  tIll' glass Is an insu lator and the elech'ie 
the water. Now how wide must this open- cha l'ge cannot pass from the glass to the shaft. 
ing be to have the same a rea as l ·inch and A f riction machine wou ld be far Inferior to an 
2-inch pipe ? We can then calculate the Induction machine made from tile lIame mater. 

lals. The metal of which the sectors are made 
Is of no consequence. Any metallic foil o r  
very t h i n  sheet w h i c h  c a n  b e  attached t o  the 
glass firmly Is  good for the purpose. 

( 8231 ) C. G. C. asks : I wish to build 
the small fan motor described In the SCIEN

'r I F l e  A M E R I CAN, by George M.  Hopkins, and 
wou ld like to know whether strap Iron of the 
same . width and thickness as stovepipe Iron 
wou ld answer as well for the armature ? A. 
res, any good quality of sheet Iron will answet· 
the pu rpose. 

( 8232)  L. H. E. asks : Will you kindly 
tell me how to ascertain the horse power of 
an electric motor ? A. To find the horse power 
of an electric motor measure the amperes It Is . 
taking and the vol tage of the current. Multi. 
ply these numbers together, and divide the 
produc t by 746. That Is al l .  I t  Is very slm· 
pIe. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 1 8 .  1 90 1 .  

A N D  e A C H 8 E A R  I N O T H A T  D A T e. 

rSee note at end ot llst about copies ot these patents . J 

Ab�asive sleeve, C. Brown . • • . . . . • . . • . • • . •  676,487 ACId concentrating apparatus, J. Patten . . • .  676, 66.1 Acid concentrator, J. Patten . . . . . . . • • . • •  676 664 Advertiliing veblcle, L. Neumayer. 676,821 to 676:822 Air brake mechulli8W, 'V. H .  Sauvuge, 
Alarm. See Burglur alarm. 

676,850 to 676,852 

Album, stereoscopic View, J. C .  R. Miller . . 676,756 Animal trap, C. P. C. Miner . . . . . . . . . . . . . .  676,757 Animal trap, automatic, J.  }1\ Haud . . . . . . . •  676,623 Automatic brake, U. H. Andrews . • . • • . • • •  67U, 614 Baby walker, '1\ :sloau . • . . . . . . . • . . . • • . . . • ti70 6:14 
Bag, C. U. Ely . . • . . . . . • . . . . . . . . . . . . . . .  , . .  67n;57t;, Bag, M. E. Mogg . . . . . . . . . . . . . . . . .  676,659, 676 660 Bag 

A
�?ltlel' a t tachment. tor truckS, E. Ii. ' 

uwtt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 731 Baking PUll , 1 .  II .  JOI1l'S • • • • • • • • • • • • • • • • •  676, OO!J 
Bale m a k ing uvpar'atu8, cotton, W. E. AIl-derson . . . . . . . , . . . . .  , . . . . . . . . . . . . . • . . .  676,501 Baling pre.s, J. '1'. Hay . . . . . . . . . . . . . . . . . .  676, 4117 Buling press, J. Pegg . • . . . . . . • • . . • • . • • • . •  676, 5 1 1  Baling press, P. C .  Southwick . . . . . . . • . • . .  676 777 Ba rrels, lllachine fOl' hpudlllg up ShiCk, E. 

' 

Beal���:n��I,�;t,
al c: . Ii: . 

P'l'� it :  : : : : : : : : : : : : :  676, 81 9 

Bed, �'. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . g+g:��� Bed spring frUllle hook or support, C. R. Barker . . . . . . . . . . . . . . . • . • •  ' . . . . • . . • .  " 676,652 Belt, conveyor, M. Lindsay . • • • . . . . • . . . . . . .  676, 565 Berry box ,  H. C. �'Inley . . . . . . . . . . . . . . . • . .  676,653 Bevel �utting and punchine machine, E. B.  StImpson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 781 Bicycle coupling dt'vlc<', S. Elliott . . . . . . . .  676,535 Blast furnace, J. M. Hartman . . . • . . . . . . . .  676,692 Boat, electrically propelled, W. R. Ed-wards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 738 Boiler, )1', G. Rog�rs . . . . . . . . . . . . . . . . . . . • .  676, H .. 12 BOiler . furnace, G. W. Cary . . . . . . . • . . . . . .  670,734 Boilers, sys�em of rt�gulating eh-am, R. H. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  Book rest, II. L. Hazplwood . . • • . . . . . . . . . • Book support, Purish & Land . . . . . . . . . . .  . Bottlp, E. Ader . . . . . . . . . . . . . . . . . . . . . • • . . . .  Bottle, nOll-refillable, �\ }1'runz . . . . . . . . . . . .  . Bracket, S. L('derer . . . . . . . . . . . . . . . . . . • . . . .  

676,790 67G,749 
67G,H:1 
676. 61a 
676, 7 1 1\  
676,56:1 

Cooking utensil lid, A. H .  Drake . . . . . . . . . . .  676,603 
Cooking utellslls, device employed in, A. 

Allendy . . . . . . . . . . . . . . . • . . . . . . • . .  ' "  . •  676,671 
Corset fastening, W illiams & Brownell . . . •  676,572 
Counterpane, coverlid, or like wOYen fabriC, 

Rumpf & Witty . . . . . . . . . . . . . . . . . . . . . .  676,446 
Crane, · J. W. Seaver . . . . • . • • . • • • • • • • • • •  ' .;,.. 67tJ, 63J 
Cream separator, centrifugal, H. P. v. 

Ohlhaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,r':l1 
Curtain adjuster, V. V. yost . . . . . . . .. . . . . . .  676, 7 1 0  
Curtain support, J. N. AnderSOn . . . . . . . . . .  676. 6.�1 
Cutter bar. rotatable. C. H. Wack . . . . . . . . .  676. 6H(, 
Cutter head, M. Meehan . . . . . . . . . . . . . . . . . . . 676,.54 
Cutting articles trom sheet material, ma-

chine for, J. J. Breach . . • . • . . . . . . . . • . . •  676,457 
Cutting fabric Into biu-woven length •• ap· 

paratus for, F. NewelL . . . . . . . . . . . . . . . . 676,581; 
Cycle, motor, M. E. Toepel et al .  . . • . • • • • • •  676,592 
Cylinder mold drive, B. B. �'arnham . . • . • • . .  676, 492 
DNrick frame, portable, O.  J. Glbbeus . • • . . •  676. 4:)0 Disintpg"ator, E. Gelsel . .  . . . . . . . . . . . . . . . . . .  676,4!l1 
J)Jsplay rack for ties, etc, D. M. Jacobs . . • •  676,560 

g�:�� e
�::�i���'r, 

S. 
t�'���r�rc� '  . Ca'r��y . "& 676,589 

Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,459 
Drawer, Px tl�1l8ion, }1\ X .  Ammann . • • . • • • • •  676,596 
Drawer, furniture, R. O. Hargrave . . • . • • • • •  676, 748 
Drier, St.'e Clothes drier. Drying cylinder, B. Ormerod . . . . . . . .. . . . . . . .  676,r.84 
Duster and Window cleaner, S.  I .  Depew . . • .  676, 425 
Dye and making Mme, blue triphenylmeth-

ane, A.  Hau8dorfer . . . • . . • . • . . •  _ • • • • . • .  676, 555 
Dye, black disa�o, H. Oeldermalln " . . • . • • . . •  676,49·1 
Dye, blue distl7.o. H .  Geldermann . . • • . • • • . •  676,411u 
Edged tool., making, C.  D. Zeigler . . . . . . . . •  676,1;:12 
ElectriC furnace, A. H. Cowle8 . . • . . . . . . • . • . 676,57[; 
Electric machine pole piece, dynamo, Ii'. A. 

676, 439 
676, 520 
676,583 

Merrick . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  

Electric motor, A. P. Warner . • • . . • . . . . . . . • .  

Electrical apparatus, T. B. Klnralde . . . . . .  . 

Electrically Illuminated er08s, H. J. 
Schlack • . . . . . . . . . • . . . . • . . . . . . . . . . . . . . .  676,853 

Electrode, secondary battery, Abbey & 
Altmos . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,534 

Elevator door and catcb, I .  S.  McNaugh t .  . .  676,442 Elevator door operating de.lce, H. Bitner . . 676,83:1 
Elevator gate, �'. L. Salno . . . . . . . . . . . . . . . . .  676,474 
Elevator safety device, H. M. young . . . . . . .  676,831 
Embroidpl'ing machine attachment, l�. & R. 

Cornply . . . . . . . . . . . . . . . . . . . . ' . '  . . . . . . . .  676,422 Engine .peed regulator, gas, B. AI"'I . . . . . . .  676, 811 
EngIne starting mechanism, explosive, J. Walrath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 642 
Engines, Ignition plug for gas, N. Mc-

Clintock . . . . . . . . . . . . . . • . . . . . . . . . . . • . . •  

Envl·lop, A; D. Rossiter . . . . . . . . . . . . . . . . . .  . 
�i:�gi���I�lg m�����:�

u
it. T Rp�'c:�:���: : : : : : : 

Fan motor support, 11\ P. McBcrty . .  " • .  " . , .  

Fall, rotary, H. 1\1. Turner . . . • . • . .  " . • . . . . . .  
Faucpts, etc . ,  seaUng device for, I .  J. 

}1'rench . . . . . • . . . . . • . . . . . . . . . . . . • • . . • . .  

}4�ence post puller, fl. A. Bergom . . . . . . . . .  . 

�'i1i .. t cutting macbin�, Schmitt & Webster . FlrearIll, tnagazinp, Young & Ba rton . . . . . .  . 

676. 4r� 
676, 5 1 ;)  
676, 770 
676, 7 7 1  
676,441 
6.6,786 

67G,!lHO 
670,r.nn 
676,728 
676,809 

Fire killdlpr or sirunar u ppurRtuR for mix· 
tug ail'  and flUid, R, 1�'el'gusoJl • . . . . . . . . 676, 536 

}1'i re rl'sisting and venUhlUng HOOl'S and ceil· 
In).o:;, Illt'thod of S lid llil'all8 tor coll· 
S t l'UCtillg, 'V. Sp('tt'ls . . . . . . . . • . . . . . . . . .  070,�02 Fish hook attnclim{'nt spoon attnchmt'lIt, A. 
I). "\\teiss . . . . . . , . • . . . . . . . • • . . . . . . . . . . .  

Pish line attachnH'ut, McCargar & lIurlhul't 
�::��

n
fl�h? i�\';ar;Ytll:"rg'.d�'i\'I�=r : : : : : : : : : : : : Fluid packag,· tlIt .. r, C. F. RlIschaupt . . . . . .  ��lnorin compollnd and ma king samt', J. A. 

Reich . . . . . . . . . . . . . . .  , . . . ; . . . . . . . . . . . . 
Folding machi nf" , Dowlling & 'Vendt . . • . . . . .  
Ii�reezing apparatus, J, Patti-ln . • . . . . . . • . . . . •  

Fruit, apparatus for steaming and spIcing 
dried, C ,  E. Ha lp . . . . . . . . • . . • . . . . . . . . . .  

Fruit gather, T .  C.  Blackhut·u . . . . . . . . . . . .  . 

]i'umigator, formaldt'hydp, L. Ij�pvu1 . . . . . . .  . 

07B.!):.!l , 
07n,724 
H76,rm 1 
676. l'l45 
676, 772 

67U,548 
67(j. fiaa 
67G,662 

fl70, f10� 
U7f1, 4 1 1 
H7fl, 8 1 4  
f17fl.IKIf) 
B7H. Hor; 
676,607 

}1"urna�e fire arch, G rcpn & Gpnt . . . . • . . • . . .  

��urnace fire gatf', G rppn & G(1llt . • • • • • . • • • •  

}1"'u rnace inspection door, G reen & (;p1It . . . . .  
��urllaces. el(>ctrode connection for t'lectric, 

A. H.  Cowles . . . . . . . . . . . . . . . . . . . . . . . . . . 676.576 
Furniture attachmt�nt, knockdowll, C. S. Mc-

No,Yn . . . . . . • . . . . • • • • . • . . . . • • . • . . . . • . .  67(j. rMm Game, .}1�.  D. Fuller . . . . . . • . • . . •  " " . •

.

• • .  " . . • •  076, 1).";1 
Gamp apparatus, A. F. Zimmerman . . . . . . . .  6jf).455 
G ame table, C .  W. Stroud . . . . . . . . . . . . . . , . . .  676.6:U) 
Garden tool, S.  F. Burton . . . . . . . . . . . . . . . . .  A70, 4 1 f1 
Garmpnt fastener. N. J. young . . . . . . . . . . . .  676, 8 1 0  
Garment press and case, G. E, & E. C .  

Brower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,458 
Gas, .  apparatus for ascertaining the density Brake shoes, metallic il18(>rt (or, W. A. Chapman . . . . . . . . . . . . . . . .  ; . , . . . . . . . . . Bricks, com position of lllu t ter for, J. D. 

676,489 of, M. Arnd t . . . . . . . . . . . . . . . . . . . . . . . .  . 

Gas burner, C. S. Rtf'ward . . . . . . . . . . . . . . .  . . 
070,81;8 
67n,45t 
070.721 
670,523 

l\IacDonf' JI  . . . . . . . . . . . . . . . . . . . . . . . . • • .  
Bri'lupt molding mach hu', R. A. Zwoyer . . . .  

676,438 . Gas burnet', incandescent, }1\ Logan . • . . . . . .  
676, 484 Gas engine, M. L. '""ood . . . . . . . . . . . . . . .  , . . . 

BrOiler, B. P. "" aguet' . . . . . . . . . . . . . . . • . . . .  
Brooch, T. J. Pollard . . . . . . . . . . . . . . . . . . . .  . 

676,479 Gas generator, acetylene, W. J. Beal1ltf"l1 , 
676,473 Gas generator, acetylene, Merrl1I & J��!I�;; ���:��� Broocht's, pins, etc. , automatic catch for 

Theberath & Uhry . . . . . . . . . . . . . . . . . . .  : 
Broom stay and fiber support, E. C. Jones. 
Brush, cleaning, G. S. Lt�iner . . . . . . . . . . . .  . 

Buckle, R. Scheuer . . . . . . . . . . . . . . . . . . . . .  . 
Building block, G. L. Mou('ht.,l . . . . . · . . . . . . .  . 
Building block. W. E. Shaw . . . . . . . . . . . . . .  . 

Bung, J. Scior . , . • . . . . . . . . . . . . . . . . . . . . . . . •  
Burglar alarm, O. J .  Ga tten . . . . . . . . . . . . .  . 

676,640 
676,MO 
676,S45 
676.475 670.5fJ8 
676,80:j. 
676.701 
676, 744 

Bushing for casks, bart't'ls, etc. , bUllg, H .  
H .  Gochnauer . . . . . . . . . . . . . . . . . . . . . . . . . 676, 622 

Button, cuft', J. Goldsmith, Jr . . . . . • . • • • . . •  676,65[) 
Button for cushion spats, tufting, F. A. 

Neider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 510 
Buttolwr, collar, A. S.  Houston . . . . . . . . . . •  676,556 
Calcium ea rbld simultaneously with sill· 

cide or iron, making, W. Rathenau . . . .  676, 01 4 
Calipers. micromet�r, �'. Spalding . . . . . . . .  676, 637 
('an. Set' oil can. 
Cun opener, W. n .  Plumb . . . . . . . .  , . . . . . . . 
('a n  opeupr, C. W. "'(-il· . . . . . . . . . . . . . .  , . .  . 
Candy and making sumt.',  J. B. Wehb . . . . .  . 
('ar brakf', J. H. Gagnipr . . . . . . . . . . . . . . . .  . 
('ar brakf', whf'cl, C. V. Rote . . . . . . . . . . .  . 
('ar construction, metallic, C. M. Carnaha ll . 
Car coupling, 1. Bartlett . . . . . .  , . . . . . . . . . .  . 
Car coupling, automatic, H. H. Ponton . . .  . Car, dump, P. Sta rkey . . . . . . . . . . . . . . . . . .  . 
('a r  fendf'r, strel?'t; G. A. Parmenter . . . . .  . 
Car mover, G. B. Sullivan . . . . . . . . . . . . . .  . 
Car root', Hutchins & Her·lert . . . . . . . . . . .  . 
Car roof, railway, Hutchins & Herbert . . .  . 
Car step, automatic and adjustable, T. J. 

676.726 
67G. 789 
676,707 
676,74;) 
676. 516 
67fl,53u 
67(\, 7 1 2  
676,547 
676. 478 
676. 768 
676.825 
670. 435 676,434 

Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,775 
Carbonating a pparatus, C .  L. Bastian, 

676,407. 676,408 
Carhonater, C. L. Bastian . . . . . . . . . . . . . . . .  676,406 
Carburetpd ail' and vapor burner, combined, 

E. 1'. Wolllard . . . . . . . . . . . . . . . . . . . . . .  676,522 
Carding machine reeding device, T. Ker-

sha w • . . • • • • • • • • • . . . • • • . • • • • • • • • • • • • •  676; 541 
Carpf't ClealH'r, G. A. Cowgill . . . . . . . . . . . . . .  676, 4C.o 
Ca rtridge loading machines, satety appli-

ance for, G .  M .  Peters . . . . . . . . . • . . • •  676,472 
Casket lowering device, J. M .  Vall . . . . . .  676,804 
Catamenial sack, D. P. Sonnehlll . . . . . . . . . . 676, 6.16 
Cpmf'nt kiln drying deVice, H .  Stebmaull . . 676, 6:�8 
Chair, W. C. Wallis . . . . . . . . . . . . . . . . . . . . . .  676, 788 
Chance device, O .  Weston . . . . . . . . . . . . . . . . 676,807 
Checking or accounting tor baggage, ('te. , 

sheet for, C. W. Hall . . . . . . . . . . . . . . . . . 676, 648 
Cht�ckreln hook, Begole & Anderson . . . .  , .  676.:'27 
Chuck, Z. T .  Fu rbish . . . . . . . . . . . . . . . . . . . . . 676.742 
C igar wrapper cutter, A.  Du B ru l .  . . 676,677, 676, 813 
Cigarettf's, machine for making paper 

mouthpieces and inserting them i n  
tubes o f ,  Hagelberg & Llndelot . . . . . . .  676,538 

C inematograph a pparatus for reproduc-
tion in Datural colors, W .  N. L. David-
son . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . 

C ircui t  breaker trip, A. J. Purinton . _ . . . •  

C lock, watchman's,  A. Newman . . . . . . . • . . . .  

Clothes drier, T. A. Johnston . . . • . . • • . . . . . .  
Coat hold(lr, M.  Mendels . . . . . . . . . .  , . . . . . .  . 
Cock tor train ptpps of air brakes, angle, 

676.532 
67G,849 
676, 7H4 
676, r,Oa 
676, 6.�0 

A. M. Applegate . . . . . . . . . . . . . . . . . . . . . . 676, 59R Coif". hoiler, C .  O. Nelson . . . . . . . . . . . . . . . .  676, 763 
Coft'Pf' paekage and clarifier, combined, F. 

W!1Ils . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,808 
Coin frppcl antmuutlc mn('hhw, J .  W. Pf"nr-

Ron • • • • . • . • . . • • • • . • . . . • . . • • . • . • • . • • • •  070,OfHl 
(�olh"'R, pte"  lH:lsting- m n ('hllw for, A. D. 

I�'t'n'\· i('k . . . . . . . . , . .  ' . . . . . . .  , . . . . . . . . .  G7G. 7n::: Cnm pHRttt tHl of m u t tt 'r, K ".rl lhlPr . . . • • . . .  G70,828 
c.oTlct�ntrn tillg tattlu attachment, W .  G. 

Do<l<I . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 427 
('oll('rf'te construction mold, P. T .  L. Toelpe. 676, 785 
"ond l tloning or drying apparatus, C. Mal-

llnt:ton • •  � � . • � � � , . "  t ! ! . , . " , • .• , • .  , . , '  &76,681 

Gas generator, acetylctH', R. ��ederroll . . . . .  670,(j!l1 
Ga s generator, acetylene, G. Seagrave . . . . .  676. 702 
Gas generator, acetyle-ne, A. C. Einstein . • .  676, 701 
Ga teo Se(l Eleva tor go. teo 
Gate, J.  F. L. Ellis . . . . . . . . . . . . . . . . . . . . . . .  676.429 
G .. arlng, I .  II. Venn . . . . . . . . . . . . . . . . . . . . . .  67r.. 641 
Gearing, machine, E. Oredalen . . . . . . . . . . . . 676. m O  
Girdle, Wa rren & Sherin . . . . . . . . . . . . . . . . . .  676. 071 
Glass counter blank, J. McLoughlin . . . . . . . . 676. 7Sl0 
G lass, manufacture ot sbeet, P. T .  Sievert . . 676, 61 2 Glassware, apparatus for fire polishing and 

finishing, F. Woodruff . . . . . . . . . . . . . . . . . 676,551 
Glassware, apparatus for severing a rticlps 

of. A. ROl'mlsch _ . . . . . . . . . . . . . .  676,698, 676, on9 
Go·cart. J. J. l'lannery . . . . . . . . . . . . . . . . . . . 676, 741 
Gold sepal'ator, L. D ,  Carter . . . . . . . . . . , . . . .  676, -1 1 !)  

g���r�,�:,
l
g �;����, �p�:;{\!: ·S."Ek;';�� : : : : : :  �+�:��� 

Grain drill, W .  A. Va n  Brunt . . . . . . . . . . . . . .  67ti,5Ba 
Gruss hook, W. J. Henry . . . . . . . . . . . . . . . . . . 676, 7 1 7  
G rinding appliance, tool, C.  V .  Boys . . . .  , . . .  676, 41 H 
G rinding machine, C, F. Roper . . . . . . . . . . . . 67H, 700 
G rinding machine. ball, C .  C .  HI1I . • • . . . . . .  676, 7 1 8  
G uitar, W. W. · Oakes . . . . . . . . . . . . . . . . . . . . . .  070,470 
Ha rvester truck, J,  F. Steward . .  _ . . . . . . . . .  676,7�;O 
Head rest, O. A. Nincehelser . . . . . . . . . . . . . .  676, 7G:'1 
Heating and l1gbttng apparatus, oil reser-

voir or container for, J.  R. Boubon . . . . 676, 1174 
Heating furnace, A. Magnuson . . . . . . . . . . . . .  676, 5t)1.) 
Hitching device, horse, I. W. & H. Casser . . 676, �a7 
Hockey stick, W. Dean . . . . . . . . . . . . . . . . . . . . 67r., 7:l0 
Hoeing machine, G .  W .  Stacy . . . . . . . . . . . . . .  676, 705 
Hogshead, J. Richards. . . . . . . . . . . . . . . . . . . . .  676,58. 
Hoisting broom, J.  C .  Hoshor . . . . . . . . . . . . . . 676, 626 
Holdback strap fastener, M. M. Maxam . . . .  676, 683 
Hook and �ye package, T. D. Richardson . . . 676, 824 
Hoop driving machine, barrel, B .  Holmes . . .  676, 844 
Hoop riveting machIne, Rust & Fisher . . . . • .  676.588 
Hose or pipe nozzle, A. Anderson . . . . . . . . . . .  676,026 
Hot air furnace, R. S. Thompson . . . . . . . . . . .  676, 784 
Hub and box therefor, wheel, E. H .  

Wagener . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 856 
Hydrocarbon burner regulator, automatic, A. 

C. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 676, 5 1 8  
I c e  cream bricks, water ices, or t h e  l1ke, 

receptacle for, M.  L. Beaver • . . . . . . . . . .  
Ice machine, J.  Patten . . . . . . . . . . · . . . • . . . . . . .  

rCf', manufacturing, J. Patten . . . . . . . . . . .  , . . . 
InjPctor for forcing bot air, L. O. Boeing . .  . 
Inking device, W. L. Morris . . . . . . . . . . . . . .  . 

Inking pad, J. B. Laughton . . . . . . . . . . . . . . .  . 
I nternal combustion engine, gas, petroleum, 

676, 4>'<6 
67H, finO 
H7n. ()()8 
67n, 67:{ 
67fi.7HO 
676,7[,2 

or like, n. Schwartz . . . . . . . . . . . . . . . . . . . mr.. 449 
Jar closure •. E. Schllferly . . . . . . . . . . . . . . . . . . 070, 774 
Journal box, A. C.  Pessano . . • . . . . . . . . . . . . .  67n.471 
Iieybole guard, W .  Schwartz . .. . . * • • • • • • • • •  � 67H. 450 
Knlte·cleaning m8chlne, Samuels & Williams 676, 773 
Lacing stud machines, raceway for, W .  C. 

676,41 4 
670, 447 
676,843 
676. 779 
676, 800 
676. 428 
(\76. 51)� 
676,8.36 

Bray . . . . . . . . . . . . . . • . . . . . . . .  , . . . . . . . .  . 
Lamp burner, alcobol, G. E. Savage . . . .  , . .  . 
Lamp, incandesce-nt, C. Hoelscher , . . . . . . . .  . 
Lath and straightener, door, F. R. Stahl . . .  Lab�nt beat engine, O .  P. Ostergren . .  , . . . .  
Leatbf'r working machine, J. B .  Donnelly . . •  
Leg, artlficl81, Erickson & N ilson . . . . . . . . .  . 
Lite pr{,Sf"rver, E. P. Brown . .  , . . . . . . . . . . . . 
Linens, cottons, ptc. , shrinking and finishing, 

W. n"h<lon . . . . . . . . . . . . . . . . . . . . . . . . . . . 676,46� 

�;!�:d W:PIR��:i:�:tt�::�l.
t

���l����,. �: . �: .����
i
.��� ��g:!�� 

Lnrk,  J.  Punl' . , . " . ,  . . . • . . . • • . . •  , • • .  , . . . • •  076.82.1 J..ocomotivf', Pitkin & �ngnt� . . . . . • . . . . . . . . .  076, 090 Lu('omotlvNl, flt 'viC'( '  ro,· rotating driving· 
sho rt" of. 0. R.  Mill • . . . . . . . . . . . . . . . . . .  676.446 Loom pick .. l' stick huffer, F. A. Mills . . . . . .  676, nrlS 

Il}om �huttle cbf'cklng and releasing mech· 
�nlsm, Fairburn & Hargreave . . . . . . . . . . 676,4!lt 

(ContinlUld on page 413) 
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U St " Foot and ar Power 
Screw Cutting 

Lathes 
Send for Catalogue B .  

SENECA FALLS MFG. CO. 
09 5 Water Street, 

Seneca Fan., N. Y., U_ S. A. 
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No. 1 19�. The motor and battery .... e also treated ot 
in detail. Price 10 Cents. ]'or sale by :Mnnn & 00. and 
a11 newsdealers. �E NC. INE.&' FOOTJ M A C H I N E.  S H O P  O U T F I T5 , 

TOOL5 AND 5UPPLlES,';-'/('(' , ATHEs . .'l[BASliAN LATHE CO IW;6'����� ,'.;r 
FOR LIG H T  AND MEDIUM WO R K  

this new If Inch 

"'- B. F. BARNES 
�'{,�����

r
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e
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1/ 16 of an inch up to !J( ot an Inch and Is a 
strolljl, well built, durable tool. 

It doesn't cost a whole lot elther_ De
tuils are yours for tbe asking. 
B. F_ BARNES COMPANY, Rockford, I I I .  

HOT  B LAST 
WATER JACKET 

FURNACES 
FOR 

C O P P E R  O R E S .  
M ATTE from SULPHIDES 

AT O N E  OPERATION.  

U .... ION IRON W O R K S ,  
S a n  Francisco. Cal., U .  S.  A. Seoo jor Catalogues. 

J Tool IItventorg 
so comprehensive that it includes 
most every tool at pre�ent used by all 
trades and professions is 

Montgom ery & Co, 's  
Tool  Catalogue 

a book of 510 pages, ! I I  ustrated, well 
printed. pocket size. and mailed to any 
address on receipt of 25 cents. 

MONTGOMERY & CO., 
10� Fultou St., N .  Y. City. 

Luhricator, J. Buumhopr . •  ; . • . . . . • . • • . . • . • •  676,672 
Mu g-netic HPIHu'atillg apparatm�, 'r. A.  1<�di-

HOll • • • • • • • • • • • • • • • • • • • • • • • • • •  67H,M40f 
l\1agut'tic Ht'varator, T. A.  BdiHun . . . . . . • • • • 
Mail hox,  C. O. G iere . . . . . . . . . . . . . • . . . . . . •  

676,S41 
676, 618 
676,43 1  

M a i l  pouches to railway catchers or cranes, 
attachment tor fastening, L. L. Henry . 676,693 

Masonry, etc. , tire and dry-rot proof air-
tight, C .  Lorenc . . . . . . . . . . . . . . . . . . . . . . . 676,501 

Massage instrument, L. S. F'ritze . . . . . . . . . .  676,604 
:\Iutch box, C .  P. Mullins . . . . . . . . . . . . . . . . . .  676,798 
�latch making machine, M. San . . . . . . . . . . . . 676, 727 
Measuring mechanism" liquid, A. lIaas . . . . .  676, 65H 
Mechanical movement, E. Gundluch . . . . . . . . .  676,537 
Metal feeding and welting mechanism, G ro-

ark & Dickson . . . . . . . . . . . . . . . . . . . . . . . .  . 
Mine gate, N. K. Bowman . . . . . . . . . . . . . . . .  . 
Miner's  squib, I. T. Jenkins . . . . . . . . . . . . . . .  . 
:Mold. See Concrete cOIlstruction mold. 
Mop, H. A. Hayden . . . . . . . . . . . . . . . . . . . . . . .  . 
Mop wringer, H. A. Hayden . . . . . . . . . . . . . .  . 
Music leal turner, 1,1'. S. Duell . . . . . . . . . . . . .  . 
Myrioscope, autolllatic, A. Peterson . . . . . . .  . 
Nut lock, G. W. Small . . . . . . . . . . . . . . . . . . . .  . 
Nut lock , O. W. McCarron . . . . . . . . . . . . . . . .  . 
Nut lock, W. S. Ellifrlts . . . . . . . . . . . . . . . . .  . 
Oil can, W. X. Owen . . . . . . . . . . . . . . . . • . . . . .  
on cup, J. M .  King . . . . . . . . . . . . . . . . . . . . . .  . 
Ordnance, J. W. Kline . . . . . . . . . . . . . . . . . . . .  . 
Ore concentrator, T. Dyna·n . . . . . . . . . . . . . . .  . 
Ore roasting apparatus, H. Carmichupl . . . .  . 
Ores, roasting, H. Carlllichae l .  . . . . . . . . . . .  . 
Ores, separating metallic from rocky (�(i�J.-

stituents ot, }I\ E. Elmore . . . . . . . . . . . .  . 
O rnamental tab ric, J. Macadam . . . . . . . . . . .  . 
Oven, baker's, C. E. Hogberg . . . . . . . . . . . . .  . 
Overall suit, union, McDaniel & Singrey . . .  . 
Oxidizing apparatus, A. N. Dubois . . . . . . . . .  . 

676,496 
676,S:m 
676,502 

670, 624 
f.l7t.l, tl2G 
67fl.7:l7 
B76, 445 
07B,477 
076, 546 
676, 678 
676, 767 
670,561 
676,649 
67B,534 
676, 417 
676, 411; 

6,6, 679 
670,657 
676,464 
676,847 
676,647 

Package tor semi-solids, non-refillable, L. 
Blatz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 834 

Paint casks, composition for lining, G. A. 
Will . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Pan, S. I. Depe'Y . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Paper boring bit, J. M. Kollmyer . . . . . . . . .  . 
Paper box, W. B. Grim . . . . . . . . . . . . . . . . . .  . 
Paper cutter, W. F. Hutchinson . . . . . . . . . .  . 
Pen, drawing, J. M. Barnay . . . . . . . . . . . . . .  . 
Penstock motor, A. Ferguson . . . . . . . . . . . . .  . 
Per1'orating machine, H. Hollerith ' . . . . . . . .  . 
Pie rack, A. O. Bohem . . . . . . . . . . . . . . . . . . . . • 
Piles, protecting wooden, S. L. Shuffi.eton . .  . 
Pincers, J. C. De Puy . . . . . . . . . . . . . . . . . . . .  . 
Pipe coupling, O. Ledovsky . . . . . . . . . . . . . . .  . 
Pipe joint former, W. H. Helmerich . . . . . .  . 
Pipe joint, swivel, T. W. Moran . . . . . . . . . .  . 
Pipe molding apparatus, A. H. McNeal . . . .  . 
Piston, J. G. A. K itchen . . . . . . . . . . . . . . . . .  . 
Pitman, J. K. Johnston . . . . . . . . . . . . . . . . . . .  . 
Plastic material, cutting table 1'01', A. Snell. 
Plow lender, F. L. Walker . . . . . . . . . . . . . . . .  . 
Printing plate and impreSSion surface hold-

er, F. G. Price . . . . . . . . . . . . . . . . . . . . . . .  . 
Printing press, W. H. R. Toye . . . . . . . . . . . .  . 
Printing press, J. L. Firm . . . . . . . .  676, 815, 

676,550 
6,6, 424 
676,720 
676,747 
676, 795 
676, 7 1 1  
676,842 
676,43:3 
676,732 
676,704 
676, 490 
6711. 564 
670,582 
676, 846 
676, 762 
676, 7 1 9  
676, 750 
676,6:15 
676,595 

676, 513 
67r,. 453 
676,81U 

Printipg presses, making ready forms for, 
F. G .  Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 512 

Printing press, cylinder, Knoch & VogeL . . . 676,437 
Printing wheel, metal, E. }i .. uchs . . . . . . . . . . .  676, 7 1 6  
Pulley, selt-oiling, A. W. Browne . . . . . . . . . .  676, 488 
Pulp, apparatus for the manufacture of 

long-stapled wood, J. O .  Klimsch . . . . . . .  676,680 
Pump, W. G. Fetrow . . . . . . . . . . . . . . . . . . . . . .  676, 7 1 4  
Pump, Spence & Lafferty . . . . . . . . . . . . . . . . . .  676,778 
Pumping and reciproeating mechanism, S. 

W. Luitwleler . . . . . . . . . . . . . . . . . . . . . . . .  676,542 
Punching mechanism, oblique, E. B. Stimp-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 782 
Rack, M. Shaughnessy . . . . . . . . . . . . . . . . . . . . .  676,703 
Rails lor re-rolling, machine for preparing, 

D. H. Lentz . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,695 
Rails, renewing steel, D. H .  Lentz . . . . . . . . .  676. 79ft 
Railway bumper, A. C. McCord . . . . . . . . . . . .  676,r,;)0 
Railway or like vehicles, electrohydraulic 

brake tor, A. Goldschmldt . . . . . . . . . . . . .  676, 745 
C R EAT POW ER-S M A L L  COST. [ �:���'ab'

. ji
.
n�da����: .�: .�: .  ����� : : : : : : : :  �+�:g�g 

� �:���J:;�e S�e
eV��!o�c��d:r. 

Mall . . . . . • . . . . 676, 543 

Th- " Wolverine " Three 
Cyl i nder Gasoline Ma
rine Engi ne. 
,-be o n l y  reve1'8ing and self
!'Itnrtin;.!' )!'ssoline engine on 
the market. Lightest engine 
for the power built. Pructi
('a l l y  no \·ihrft.tion. Ab!lo lute� 
Iy �fe. Single, double aud 
tri ple marine and stationary 
motol'8 from l)( to ao H. P. 
WOLV E R i N E  

M OTOR WORKS, 
G rand Rap ids, Mich_  

�-
PA LMER 
H I G H EST EFFI C I E N CY 

attained In the 

STOVER 
GASOL INE 

ENG INE  
The best I s  always cheap

est. Write JOT prices_ 
STOVER E N G I N E  WORKS,  f R EEPORT, I LL. 

TELEPH O N ES 
SOLD O U T R I G H T  a 

All kinds ot Telephone Apparatus. Absolutely guaranteed. Switch boards for large or small exchange. 
Kel logg Switchboard & S u pply Co. ,  

2 4 3  So. Green Street, Chicago , I I I .  

Sen" ;:c. for 'catalog of 
Monarch Marine 

f aso l i ne Eng i n es 
!J( to 45 H_ P. ,�oo up. 
(� ... and Rapldfl GaM 
)(uglne &: Yacht Co • •  
Grand Rapid .. Hleh, 

Refrigerator, S. Northey . . . . . . .  ' . . . . . . . . . . . . 
Refrigerator, G. L. Wyman . . . . . . . . . . . . . . .  . 
Register, C.  H. Veeder . . . . . . . . . . . . . . . . . . .  . 
Rheosta t controller, J. Dillon . . . . . . . . . . . . .  . 
Riveting m achine, A. C. Williams . . . . . . . . .  . 
Rolling mill teed tables, billet turning de-

vice for, J.  F. Craven . . . . . . . . . . . . . . . . .  . 
Rope transmission, T. S. Miller . . . . . . . . . . .  . 
Rose engine, F. Schirmer . . . . . . . . . . . . . . . . .  . 
Rotary engine, A. S. Platt . . . . . . . . . . . . . . . .  . 
Rotary engine, E. A. Stewart . . . . . . . . . . . .  . 
Rubber dam holder, W. LowenthaL . . . . . . .  . 
Saddle harness, S. A. Marker . . . . . . . . . . . . .  . 
Saggers, making, A. Weber, Jr . . . . . . . . . . .  . 
Sash balance, D. Hoyt . . . . . . . . . . . . . . . . . . . .  . 
Sawing machine, E. F. Beugler . . . . . . . . . . .  . 
Sawmill saw guide, band, W. A. Wilkinson . 
Sawmill saw straining device, band, W. A. 

Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Scale, calculating or Uke, P. Farini� . . . . . .  . 
Scale, dump weighing, G. H. Conant . . . . . .  . 
Scale removing and valve grinding device, 

E. E. W. Crossley . . . . . . . . . . . . . . . . . . . .  . 
Scale, spring, O. Wiese . . . . . . . . . . . . . . . . . . .  . 
Scraper, T. J. Henry . . . . . . . . . . . . . . . . . . . . .  . 
Screening and separating apparatus, P. A. 

676, 766 
676,830 
G7G, ti l t) 
676,42H 
676,827 

676,42;) 
670,797 
676, 61 1 
676,687 
676,729 
676, 465 
676,627 
676.806 
676,558 
6-76, 812 
676, 708 

676, 709 
676, 740 
676, 601 

676, 61 7 
676,480 
676,432 

Arnold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,645 
Seal, E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . .  676, 415 
Seat, F. W .  Hunter . . . . . . . . . . . . .  676,498 to 676,501 
Secretary for travelers, portable. F. W. Hall 676,53H 
Sectional heater, S. E. Porter . . . . . . . . . . . . . .  676.6k8 
Sewing machine brake, O.  E. Combs . . . . . . . .  676,574 
Sewing machine , embroidery attachment, F. 

O.  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 758 
Sewing machine looper mechanism, L. On-

derdonk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676, 58t1 
Shade, adjustablo, window, A. H. Hover . . . .  676,694 
Shade fixture, window, J. 'Yheat . . . . . . . . . . .  676,454 
Shade holder, window, D. Hoyt . . . . . . . . . . . .  676,557 
Shaft coupling, W. P. Davis . . . . . . . . . . . . . . .  676. (71) 
Shaft support, C. Mpp . . . . . . . . . . . . . . . . . . . . .  67G,723 t 
Sheet metal, m(>tal foil, pte. , apparatus tor 

the manufacturp of, Heinri('h & Dor8ell . 676, 81 8 
Shelf, portable hangin�, �I. Faethe . . . . . . . . .  676. 61 9 
Shell feeding devlc,", W. L. Morris . . . . . . . . .  676,761 
Shirting device and brak(>, combined, O.  E. 

Wagner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  670,787 
Shirt waist fastenf'l', C. W. Lord . . . . . . . . . .  070, 753 
Shirt waists, skirts, and belts, SUPllOl'tpr 

tor, �'. G .  Dietz . . . . . . . . . . . . . . . . . . . . . . . .  676, 676 
Shoe tree, F. 'V. & G. J.  K ittlinger . . . . . . . .  676,505 
Sifter, ash, G .  McGovern . . . . . . . . . . . . . . . . . .  676, 725 
Signal actuating apparatus, H. P. Maxim . .  070, ti8.,1 
Skirt Ufter, L. A. Yost . . . . . . . . . . . . . . . . . . . .  676, 644 
Smelting proceS8 o,f reducing sodium COID-

pounds, electric, A. H. Cowles . . . . . . . . .  676,577 
Smoke consuming furnaep, Rf'ed & Silver . . .  670,OSH 
Soldering iron, selt-heating, F. E. Renick . .  676,697 
Speed, appliance tor predetermining, D. II. 

Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,46:3 
Spinning apparatus, yarn, Willey & Mc-

Daniel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,826 
Spinning apparatus, yarn, G .  O .  Draper . . . .  676,SB!} 
Spittoon, R. T. Gray . . . . . . . . . . . . . . . . . . . . . .  676, 746 
Stacker, hay or grain, A. Bouchey . . . . . . . . . .  676, 412 
Stacker, headed grain, J. Francoeur . . . . . . . .  676,654 
Stacker, pneumatic straw, E. A. Wrlght . . .  G76,41l� 
Stacker, straw, E. A. Wrlgh t .  . . . . .  676, 481 , 676,482 
Stacker, straw, M .  B.  KasseL . . . . . . . . . . . . .  676.504 
Stationery packet, J. J. White . . . . . . . . . . . . .  676, 8!)7 
Steam boiler, Manney & "' .. atkins . . . . . . . . . .  676, 722 
Steam cyUnder drainer, vertical, J. Patttm . .  G7H. 007 
Steam engine, 1. Sedgwick . . . . . . . . . . . . . . . . .  676,801 
Steam in stpa1l1 powf'r apparatus, utilizing 

the latent hC'at of, O.  P. Ostergren . . . . .  676.6R!) 

����r �:f�f:!����S 
o� �;e

o�eh���t'h: 's'. '  T: '& 676, 466 
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Stove board, L. H. Solosth . . . . . . . . . . . . . . . . .  67r" 776 
Structure and holder, built up, H. M .  Es-

selen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Switch locking device, W. E. Emery . . . . . .  . 
Switch stand, G. C. Lucas . . . . . . . . • . . . . . . . .  
Table. See Game table. 

fl76.57!l 
676,792 
676,508 

Tablet holder, J.  Q. Adams . . . . . . . . . . . . . . . .  676,552 
Tablets or blank books, holder lor writing, 

C. W .  Stockett, Jr . . . . . . . . . . . . . . . . . . .  . 
Target, F. M. C. Vtlpll . . . . . . . . . . . . . . . . . . .  . 
Telegraph, automatic, H. Shoemaker . . . . . .  . 
Telegraphic instrument, H. T. Johnson . . . .  . 

676. 783 
676,805 
676,854 
676,436 

Telephone switehhoard supervisory signal, 
C.  E. Scribner . . . . . . . . . . . . . . . . . . . . . . . . . 676. 517 Thill coupling, M. M. Maxam . . . . . . . . . . . . . . 676,682 

(Continued on page 414) 

wtll keep you posted on 

Automobiles. 
At news stands or by mail, 25 cents. Six months' 

subscription $1.00. 
THE HUB, 

Room 6, 
24 M u rray st . .  New York. 

YO UR BICYCLE 

.H.egi�ters an accurate account of work done on print. 
h�teFr:����afi�a�a�t\�:�: 'C���l��p �;af.�� :ri� 
repeats automaticaJly. S i m  pIe, accurate, durable. Spe
cia couuters to order. � Sendl.ar circular. C. J. ROOT, Bristo , Conn •• U. S. A .  

AUTOMOBILE���MARINE 
MOTORS AND TRANSMISS I ONS .  
F O R  T H E. B E S T  W R I T E. T O  

BU F FALO GAS O LEN E M OT O R  CO .  
1 0 -20  BRADLEY ST B U F FA L O  N . Y  

The Worcester 
Polytechnic Institute, 

WO RCESTER. MASS. T. C. MENDENHALL, Ph.D • •  LL.D., Pres' t. 
Courses of study in Mechanica.l. Civil and Electrical 
EnJrtneerlnll. Chemistry and General Science. New 
and extensive laboratories In Engineering, ElectricitY

j Physics, and General and Industrial Chemlst.ry. �pecia 
facilities in HydrauliCS. 2(X)-pa/ile catalojilue, showing ap'P°JtJd��t��s J�Uif� bNtA�slieA Ll!LeU::i'8trar. 

A Re l iab le and S imp le  

FO U R  CYLI NDER 
Casoline 

",-Motor 

Catalorrue for the asking. 
POWER CO.,  1 2 2 9  Sprinfj Garden St. 

N.Y. Office, (; 2  Gold St. Phi ladelphia.  

T H E  J O H N S O N  R OT A R Y  
Simple of construction. popitive 
��t����

n
E���C1

a
J� q��e;p\�3P:� 

pumping 'soap. oil. sugar. lard, 
glucose. aCid.s, starch. £lue, var
nish, CO'Il  and water. malt. etc. 
J�arge sizes f(jj.� inigatlon. 

Made as a belt or steam pump, or com
hination. or operated by electric lJlotor 
or gasoline engine. Manufadured by 
D.\ VIS-J OJlN!lO� CO., Station V, CIIICAGO, ILL. 95 Liberty @ot,. , New York (,'u.y. 

GERE GASOLINf. ENGINES B IMPLUT BOAT fN$IN f 6  MADE 
C B I N oN ·OPEN B OATS �ijii;iiiiiij.lJtN&tNe CA.5TINtiS. 80AT I"'RAMU . Gto.N.GfRt YIo'"lii';"cH Wlra. N W CAT FOR 4 STAMPS GRA.ND RAPIDS.MIC H I G A N. 

Queen Transits and Levels 
High G rade I nstr u m e nts with the Latest i m p rovem ents. 
160 page En- 240 page Math
�

i n e e r l n g I THE QUEEN I ematlc"I Cata_ 
ag�ri

l
g:ti6;;� , • bYi�a�rog� ap-

E NG I N EERS' A N D  D RAFTSM E N ' S  S U PPLIES.  

Q U EEN & CO Optical and Sclentifl" ., Instrumeut Works, 
5 9 Fifth Ave ., New York .  1 0 1 0  Chestnut  St.,  P h i l a .  

A RTESIAN 
Wells, Oil and Gas Wells drilled 
t'J' �tre"ec:. «W���'i,"!."..�ri'r.!� ture and furnish everytblng re
quired to drill and complete 
same. Portable Horse Power 
�':!'h���

n
��� Mie�:;, 1iMll��f. Write us stating exactly what Is required and send for IIIns

trated c"talogue. Address ��;��._!l'��:!��l!:I!ING A ND SUPPLY CO. 
fUr.K. U_ S. A. 

IASO LI N E  

M OTOR CASTINGS 
For MA�INB, VBHICLB and 

BICYCLB MOTO�S, 

LOWELL MODEL CO.,  

�1lB�GArt5 
-M A D E. AT K E.Y W £STJ-

I the most favorable climatic conditions and 

I 
These Cigars are manufactured under 

I from the mildest blends of Havana to
bacco. If we had to pay the imported 
cigar tax our brands would cost double the tneY. Send for booklet and particulars. 

CORTEZ CIGAR CO., KEY WEST. 
�--"' � 

SMALL STEEL CASTI N G S--_=IL 
That are M o u lded True 10 Pattern.  
That are of Tough and U n iform Melal .  
That are Eas i l y  M ach i ned (No hard spots). 
That are Free from Blow o r  Sand Holes.  
That  wi l l  take a F i n e  Pol ish . 
That w i l l  Harden l i k e  Tool Stee l .  

Send Samples for Pri('e!l St.'lting Quantity Require<l. 
HOMER F. LIVEIiMO�E. 80 Pearl St., Boston. Mass. 

THE ELECTRIC HEATER. -A VALU-able pRpe�, with working drawing� of Yariou� furms of tbe eleotrlCal heaters, illcluding elect.ric soldering troll ekctrtc pad for the sick. etc. 6 i l lustrations. 8CIBN� TIFIC AMERICAN SUPP},EM F.NT ] 1 1 � . Price 10 cents. For sale by Munn & Co. and all newsdealers. 

6A5ENGINE5 
LAUlfCHE5 

Three handsomest and must 
eluborate cataloRues e v e r  
published , free o n  request. 
T H E L OZ I E R  

M OTO R CO. , 
26 Water Street, 
PLATTSBURG.  N .  Y_ 

The Pe rfect ion of P ipe Threading 
i s  admitted t o  be  reached when our 

No. 9J1i PIPE THREADING MACHINE is used. As a hand machine it 1S the 
��l� Y��h

k
�r�

n ;htt :��� 
c
���

n
�tr:ia

a
c� tion. One valuable feature is. that it 

has no arbitrary lea.d screw for determining style or pitch of thread to be cut. P- Send for (·ataloaue. THE MERRELL MFG. CO. �Ol Curtiss St.. Toledo, Ohio. 

GAS ENGINE IGNITERS 
for Marine. Stationary and 
Automobile engines. Will 
save their cost many times 
over in one year. 

Write for circulars. 
The Ca r l i s l e  & Finch Co.,  na E. Clifton Ave.,  Cincinnati , O. 

A PLEASURE LAUNCH 

'By constructing your boat 
from a set of my Boat 
Building Materials more 
than one-half the boat fac
tory's price can be real ized. 
Also economize fre igh t 500 
"er cent. Launches. Sai l ano 
Row Boats, Gasol ine En
gines. Catalog free. 

Building Edition 
S(i�ntifi( Jlm�ri(an 

MONTHLY, $2.�O PER ANNUM . 
SINGLE NUiUBERS, 2� CENTS. 

� � 
The Jnly Number contains a 

" 'Talk wit,h Mr . •  Tohn M. Carri�re on the PanAmerican Exposition." Another importat t article is. U The situation of the House. n " Colonial ArChitecture in New York " i s  accoIDoanied by n carefui l y  executed drawing. H FJngl ish Gardens." bas two beautifUl il lustrations. 

NEW DEP .. RTMENTS. 
Monthly Comment. 

Talks with Architects. 
New Books. 

New Building Patents. 
Notes and Queries. 

Digest of Current Articles. 
Household Notes. 

M U N N  &. C O . ,.  
Publ ishers, 361  Broadway, N ew York. 

© 1901 SCIENTIFIC AMERICAN, INC.



COLD MEDAL PA'R I 'S AWA R D E D  AT 

Exposition ,  
1 9 0 0  • 

� ../ .  ��;... · 4":'"�: ' 
�,' ;y" , 
�\p "'  - �-�\i�r�, - Handsome Illus

trated Catalogue 
mailed on request 

UNDERWOOD 
Visible Writ ing,  U n iversal Keyboard , Speed, Touch.  

WAC N E R  TY P E W R I T E R CO. 
1 8 9  Monroe St., Chlcogo. 218-220 R'wo.y, :s ew York. 

626 Twelfth �t., :So "�., ""a�ltlnKton, U. C. 

WAGE 

N I C K E L  
AND 

E lectro·Plat ing  
Apparatus and MatenaL 

T H E  
anson & VanWinkle  

Co., 
N e ,,·al'li. S. J .  

136 Liberty St., N .  Y. 
30 & 32 S. Canal St., 

ChiCal'o. 

CALCU LATOR 
I N STANTA N E O U S .  ACCU RATE. 

Reckons for Hours, D ays aud Weeks at rates 
from $1 to $25 per wee " and 2c. to 40c. per hour. 
Prevents delay and errors. 

Needed i n  Every Estab l ishment Em ploying H e l p .  

In book form - 108  pages. Sent postage paid on receipt 
c.f $1. Address 
KERN & JOB, Pnbs., SHAMOKIN, PA. 

A llest Ii ttle park wagon. 
N n water carried. Fuel tank 
:!f,fci�nt
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ere giving- one horse power 
to every hundred pounds. 

Price, $1;')0. 
LOO M I S  

A UTOMO B I LE COM PA N Y  
Westfield, Mass. 

L E R OY RA C E R 
Is In every way a strictly up·to·date mount. It is one 

of the handsomest bicycles 
on the market and a pleasnre 
to own ·one. We manufacture 
bicycles in every state of com
pleT ion or complete from '25 
to $035 and guaranteed for one 
year. Get OUf catalogue. 

Adllress Bicycle lJept., John R. Keirn, Buffalo, N. Y. 

r TH E  AUTO-CARBUREITOR 
made upon a new principle furnishes a reliable explosive mixture. 

' I  No pum required. U8eS any grade of gasoline with no waste. 
I Especialfy adapted to automobile and cycle motors. \\'"rite us 

for prices and booklet 011 ('arburettors. Gasoline and Steam 
I
n
fEityd ��

m
E�I� �

u
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r ����IC���1' St., C�� 

Telephones, 
��ii!�t:��roJ�t';,'( ,*�1'i;. In�J��m�

u
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prices, catalogue. etc., with testimoniaJe 
and references. Estimates cheerfully 
furnish€d. Agents wanted. 
THE SIMPLEX INTER,IOR, 
TELEPHONE CO. ,  

4 3 1 M a i n  St . ,  C incinnati ,  I)hio ,  

PREVE NTS MAR I N E  D I SASTERS IN  

F <> <5r S .  
See SCJ . AM., March 00, 1901, or write for Circnlar to 
J .  B. COLT CO. ,  Room 1 , 2 1  Barclay St. ,  New York. 

L��� ��t�S BRASS BAND 
INSTRUM ENTS. Indorserl b)' 
the great Jules Levy as the best in 
��r

e
atfg!��· F��E�8t�!:fhv�y i�l:� 

lowest prices on Band Instruments, 
Uniforms and Suppl ies of al1 kinds. 
Also contains Music and Instruo-
tions for New Bands. L,on " Heal,., IaDllofatturers, d8 Adam. at • • Chieago. 

(Lyon &; Healy is the l argest music house in the world-Edit9r.� 

UThe recognized authority on Wiring and Construction." 
ST ANDARD WIRING 

for Electric Light and Power, as adopted 
by the Fire Ulld�rwriters of the l:nir·ed 
������c.:? rri�in��8���Gi��p�i��'�i; 
use by over 36,000 E!ectrlCal Engineers, 
Uantral Station :Managers and Wiremen. 
Because It i. the onli book on WirilJg 
and Construction kept �trict)y up to date. 
Flexible Leatber Cover, pocket size, 81. 
Sent postpaid upon receipt of price, by 

. C .  C U SH I N G ,  Jr . ,  3 9  Cortlandt Street,  N ew York City  

J c itutific !mttitau. 
Tile mold, building, L. H. de �'ernelmoll t . . ,  676,620 
Tire, elastic wheel, J. H .  Langgaard . . . . . . . 676,562 
Tire, intia table, B. V. Canfield . . . . . . . . . . . . . 676, 733 
Tire machine, rubbel", S. 'Vo Collius . . . . . 0 • •  676, 646 
Tire, solid rubber vehicle, 11'. A. Seiberling . . 676,570 
Tires to channeled vehicle wheels, apparatus 

for applying tapt'd or wired, J .  H. Toole 67H, 452 
Tongs, adjnstable jaw, J. F. 'V i lsoIl . . . . . . .  676, 7aO 
Tool hoMpr, H. 'V.  Bowers . . . . . . . . . . . . . . . . . 676,57:-: 
Toy, J. D.  Dawson . . . . . . . . . . . . . . . . . . . . . . . . 676, SaS 
Toy, locomotive, D. P. Clark . . . . . .  676, 420, 676,421 
Truck bolst('r, car, D. C. Conrtney . . . . . . . . . 676, 7:m 
rrYPCWl"itf>l', M. Soblik . . . . . . . . . . . . . . . . . . . . . 676,590 
Typpwriting machine tabulating mechanism, 

C ,  Spi ro . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,u91 
Umbrella support, H. Gerlke . . . . . . . . . . . . . . . 676, 621 
Upbolstf'ry apparatus, J .. L. Heffner . . . . . . . . 676,794 
Valv(' ,  pu'ssure regulating, II. Shoemaker . . 676,855 
Valve, steam t.�ngille, C.  So Prescott . . . . . . . . 676, 848 
Vapor ubsorb('r, J. Patten . . . . . . . . . . . . . . . . .  676,6Hfi 
Va porizer, therapeu tical, J,  E. ' Cross . . . . . . .  676, 7 1 :; 
Vegetable topping machine, A. E. V rooman . 676,549 
Vphi(']p, P. �J. Bt>rgpr . . . . . . . . . . . . . . . . . . . . . 676,409 
Vehicle body, H. McLoughlln . . . . . . . . . . . . . . . 676, 46fJ 
Vehicle brakp, J. R. Brown . . . . . . . . . . . . . . . .  676,600 
Vehicle cQupling and supporting meallS, C .  T, Wygant . . . . . . . . .  , . .  , . . . . . . . . . . . .  676,829 
Velocippde crank mf'chanism, J. C .  Moore . . . 67f>,629 
Ypndiug apparatus, M. S. Cod)· . . . . . . . . . . . . . 676,531 
Vesspls, apparatus for loca ting sunken, S. 

Luke . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  676,820 
Vote l't'corder, A. J. Bolting . . . . 0 • • • • • • • • • • •  676, 45G 
'Vad fppding devicp, W. L. Morris . . . . . . . . .  676,759 
'Yagon brake, J. \V .  T. & J. P. Irwin . . . . . 676,559 
'Vagoll w rench, E.  �fllrphy . o • • • • • • • • • • • • • • •  676, 661 
'Vaist holder, T. D.  Richardson . . . . . ' . . . . . . .  676,690 
\Vall, partition, slab, block, etc. , G .  L. 

Mou�bel . . . . . . . . . . . . . . . . . . . . . . . . .  0 • • • •  676,56.Q 
Ward robe, �'. Vogel. . ,  . . . . . . .  , . . . . . . . . . . . . .  676,594 
'Vater cooler and filter, J. P. Melcher . . . . .  0 676,755 
'Vatpr gages and cocks, device for cleaning 

the passages of, R. B.  Paul . . . . . . . . . . . .  676, 444 
Water motor, W. L. )Iorgan . . . . . . . . . . . . . . . 676, 467 
Water tube boliN, C. P. Altmann , . . , . . . . .  676,485 
\Vaterproof mpthod and compound, C .  S. 

Friedman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  676,493 
"�ave power, I .  A. Braddock . . . . . . . . . . . . . . . 676,G2S 
'Vpighing applianc(', J.  Tranton . . . . . . . . . . . . 676,706 
"'heel track coverer, A. J. & E. Secor . . . . . 676,-l70 , '  
'YhitHptrpp, A .  L a  Rue . . . . . . . . . . . . . . . . . . . . 676, 7�1 
\Y inding machine, A .  B. Morse . . . . . . . . . . . • .  67H,567 
Window, Browning" & Daly . . 0 • • • • • • • • • • • • •  676,529 
Wire reeling apparatus, W. H. Doran . . • • . •  676, 602 

DESIGNS, 
Bake pan, W. H .  Colllns . . . . . . . . . . . . . . . . . . .  . 
Bed bottom coupling stud, B. Newbury . . • • . •  
Bplt, apparel, 11'. A. Luee . . . . . . . . .  0 • • • • • • • •  
Bicycle trame, H.  Jarvis . . . . . . . . . . . . . . . . . .  . 
Box, J. Schullillger . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fabric, D. J. Seaman . . 0 • • • • • • • • • • • • •  34,683, 
Fire kindler, compositiou. F'. C. Rockwell . . • .  
Game board, J. F. Wegmann . . . . . . . . . . . . . .  . 
Gas vaporizing frame, C. V. Best . . . . . . . . . .  . 
Glass, sheet, C. C. Hartung . . . . . . . .  : . • . . . . . .  
Horseshoe heel pad, J. A. Buck . . . . . . . . . . . .  . 
Kneading board, J. C. Beaumont .  . . . . . . . . . .  . 
Monument or tombstone, E. C. Hodges . . . . . .  . 
Piston head, C. Perkes . . . . . . . . . . . . . 0 • • • • • • •  
Sewing machine framp, L. Onderdonk . . . . . .  . 
Syringe nozzle, J. G. Poe . . . . . . . . . . . 0 • • • • • • •  
Tombstone or monument, E. C .  Hodges . . . . .  . 
Urn jar, E. Ney . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
l'ase for cut flowers, R. Powell . . . . . . . . . . . .  . 
\Vashstand, B. E. Carraway . . . . . . • • . • • . . . • . .  

TRADE MARKS. 

34, 668 
34, 672 
34,682 
34,673 
H4,665 
34, 684 
34,677 
34,678 
34, 676 

�::�n I 
34, 66\J ' 
34,681 I 34, 675 
34,670 
34, 664 
34, 680 
34, 667 
34, 666 
34,671 

Acids and other liquid chpmicals and gases 
N.  P. Pratt Laboratory . . . . . . . . . . . . . . . . . 36,605 

Biscuits or crackf'rs, H. "r. Clark Biscuit C.o. 36, 611 
Blankets, certain named bed, L('aksville 

'\\-?oolen Mills . . . . . . . . . . . . . . . . . . . . . . . . . . 36,602 
Books, I.oose shef'ts and certain named sta-

tionery supplips, blank, Bakpr-Vawter Co. 36, 592 
Buttpr, J(urzman Br.os . . . . . . . . . . . . . . . . . . . . . . 36, 61 :� 
Butter, H. Chaloller & Co. , . . . o • • • • • • • • • • • • •  36,61 4 
Candips, honbons, and icps, except chocolate, 

Pohlman-Kipp Co. . . .  , . . .  , . . . . . . . . . . . . .  36, 609 
Cards, play ing, United States Playing Card 

Co . . . . , . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  36, 594 
Celluloid, hard rubber, and tortoise or of like 

nature and artic}ps made thereof, raw 
ma t('rials .or subs tan CPS ot, Vpreini)!'te 
Gummiwaaren - Fahriken Harburg - Wien 
vormals lIenier-J. N.  Rpithot'fer . . . . . . . . . 36,001 

Coal, certain named, Castner, Cu rran & 
BlIllItt . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,620 

Corn cnrps, W. K .  Pepk . . . . . . . . . . . . . . . . . . . . . 36,608 
Cotton goods, Ta ta & Co. . . . . . . . . . . . .  36, 599, 36,600 
Flour, wheat, Acme Milling Co . . . . . . 36,61 5, 36, 61 6 
Ice erpam cakps, H. A. Hapgood & Co . .  . . . .  3fl, 61 0 
Insulating papPI's, L. C. Marsh all . . . . . . . . . . .  36,593 
Lanolin or wool fat and c('I·tain nUIllPCI lano-

lin prppn rations, mixtul"t'S and compounds, 
Nordd('uts('ht' WollkammerPi & K amm-
garnspitlIlN'l'1 . .  , . . . . . . . . . . . . . . . . . . . . . . .  36,604 

Lensps, 'V. T. G porgen . . 0 • • • • • • • • • • • • • •  0 • • •  36,5B1 
Medicine for certain named di s('asps, H . O.  

Winter . . . . . . . . . .  , . . . . . . . . .  , . .  , . . .  , . . . .  36,607 
Musical instrumpnts, splf-paying at taeh

ments for kpyboard, Farrand & Votey 
Organ Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  36,595 

Pipes, fi ttings, valvps, and tools, certain 
named iron, John Simmons Co . . . . . . . . . .  36, 621 

Prunes, E, Corvlllp . . . . . . . . .  , . .  " . . . . . . . . . . .  36,612 
Remedy for cprtain namf'd dis('asps, J.  L. 

Smith & Son . . . . . . . . . . . " . .  , . . . . . . . . . . .  36,006 
Salt, Ohio Salt Co . . . . . . . .  " . . . . . .  " . . . . . . . .  36, 617 
Seeds, grain, veg('tahles, tertilizers, and seed 

sowers, certain named, Albert Dickinson 
Cu . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  " .  36, 6 1 9  

Sheetlngs a n d  d tills, Greenwood Cotton Mi ll .  36. 601 
Shops, ladies' and misses, Marks, RothenbPrg 

& Co. . :  . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . .  36, 596 
Taffeta, Woodhouse, BOllP & Co . . . . . . . . . . . . . 36, 59R 
Underwear, Hay & Todd 'Manutacturing Co . . 36, 1l!l7 
Washing powders, W. A. Myser . . . . . . . . . . . . .  36, 618 

LABELS. 
"Ashland Louse Killf\T, " tor an insecticide 

Ashland Stock Food ('0 . .  " . .  , , , , ,  . . . . .  : . 8,479 "Ashland Stock Food , "  for a stock food Ash-
land Stock Food Co , . . . . . . . . . . . . . . .  .

' . .  , . .  8 47fi Sairo, " tor , �pool cotton, M. Waisman . . . . . . . .  8:477 
.. 

Cata rrhol; tor a mpdicine, 1\1, Loewenthal . .  8, 468 
Chapman s Brain and Nerve Food , "  tor a 

food, C. W. H. Chapman . . . .  " . .  , . . . . . . . .  8 47� 
"Cla1ls Spreckels, " tor Cigars, H. Plagf'mann 

' 

" Ed:n ,�
o
fo�

'� ' h�����g�: 'E: 'E��h�ih��b�� " ' " 8,4fl-l 

"Ginseng, " for a hpvPl'age, D, .T Kennedy · · · ·  �::�{ 
"Kf'ota , "  for cigars, Schmidt & 'Co 

. . . .  
8, 465 

" Maltof('rin , "  for a liquid ('xtract: ' w'
iiii�� 

.. Gf>rst Rr('wlng Co . . . . . . . . . . . . . . . . . . . . . . . R,47? Maple Belle , "  for cigars, Schmlrlt & ('0 8 466 
"Pri ncess Patpnt Invisihle Ey(', " for tast��i�g , 

hooks, Ppet Bros . . . . . . . . . . . . . . . . . . . . . . . . .  8. 47R 
"Schlp:?pl ' s Lnstrpine Mptal Polish . "  for mptal 

polish . O. Sehlpgpl, . . . . . . .  , . . . . . .  , . . . . . . .  8 4�1 ; ;Rnomell . "  tor a m('dlf'in(', A. Edwards . . . . . . .  8;467 
Thf> Grpat Foot Elixir, " tor a medlcinf>, FOf)t 

" 
Elfxlr ('0 . . . . . " . .  , . . .  , • . . • .  , . . . . .  8, 469, R, 470 

Thp Npw Kln� . "  tor shops, So Hirsf'hherg R 47fl : :Whltp C rown, to tor ('i�A.rs • .  J. Bpls . . . . . .  , : : :  8 :463 X Ray Stovp PoUsh , "  tor stove polish, Blazer 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . . . . 8,480 

PRINTS. 

Dots 12% Tnttrtst YOU ? 
If it does, we would be pleased to have you send us your name and 

address, that we may send you a booklet which will tell you all about 
"Jupiter Steel Castings " and the " Neal Duplex Brake, " as well as giv· 

ing you full information concerning the Treasury Shares in this company, 

a block of which is now offered for sale at par value, $5 . 00 per share. 
For a year and a half quarterly dividends, at the rate of 12 per cent. 

per annum, have been paid on all the outstanding stock of this company, 

and this dividend rate will be increased as soon as we can enlarge our 
plant at Everett, Mass . , to meet the needs of rapidly growing business. 

The plant which we now have at Everett cost us over $250, 000, but 
it is not large enough . 

We have j ust received an order from the Fore River Ship and 

Engine Company for over one million pounds of Jupiter Steel Castings 
to be used in the construction of the New Battleships " Rhode Island " 

and " New Jersey, " which this company is building for the United 

States Government. An order like this should mean something to every 

careful and sagacious investor. 

THE 

PATENTS 

UNITED ST A TES STEEL CO., 
1 43 Oliver Street, BOSTON, MASS. 

PROTECTED • ' ��;!�f���� 'be!HEN YOU BUY A BICYCLE 
AGAINST INFRIN GERS. 

and tluot mean, the 
Dealers and Manufacturers of BUFFALO K I N G ,  

Pate nted Articles Protected �t�e[,���:Ji:';�;:(�:l�: against dangerous litigation at a No better built wheels 011 nominal cost. the market---everv rider 
Also Copyrlght$ and Trademarks. ..Ii,fi.d, Tho"mghly up 

Booklet on application. to date in impr()veme,nts. 
PATEN T TITLE & G UARANTEE CO . �!�p�::,;.�re�"'tb�,a�k!ll:d 
'r 1 ba'Plta�:lJJ°rtyoodfO. workmen, Prieit .35 and .40. Illustrated Catalogue free on 8IPlication e ep o

��
'
O Broa

o
dwa';� New York. 

TilE WM. ENGERER co., B ull'alo. N. Y., U. S. A: 

, D L H O L D E N  

Cbt Cyptwrittr €xtbangt REAL E STATE TR U ST B I.DG Pll lLA PA 

RSEGfALE� ICE MACH I NES 
1 �  Barclay S t  . .  N E W  Y O RK 
1 2 4  La Sal le  St .• C H I CA G O  

'l t l  r l R S T  P,A ' l  S ( l E. N f  t i C  A M E R I C AN 'S L P T  2 1 3 9 13  
3 8 Bromfield  St. . BOSTO N  AUTOMOBILE 8 1 7  Wyandotte SI . ,  STEAM BOI LERS 

KANSAS CITY.  MO. 
209 N o rth 9th St. 

ST. LOUIS, M O .  
4 3 2  Diamond S t  . .  

PITTS B U R G H ,  PA. 
3 West Balt i more St . ,  

BALT I M O R E ,  M D .  636 Cal ifornia St . ,  I SAN FRANCISCO . CAL. 
We wil1 save you from 10 

to 50% Oil 'l'ypewriters of ail makes. Send for Cata/oaue. ' FRANK MILNE, 

These BoUers are made of flre 
bux steel. which has a tensile 
strength of 55.000 pounds. A 
double butt stnlp seam is used. 
The bottom end of shell is flang· 
ed to take flat head _ This flange 
also takes. care of difference in 
expansion between shell and 
copper t.ubes. F:ach boi ler is 
tested to 6(X) pounds C. ,\\T. P. 
Can also furnish boilers with 
se&mles8 cold drawn shel1. 

• - - EVERETT, MASS. 

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

T��roved BELL O'DO,METER 
APPLIED TO YOUR, 

AUTOMOBILE 
. .  OR, . .  

CARRIAGE 

will give you the exact distance traveled, and an

nounce each mile passed by the stroke of a bell. 

Send for Descriptive Circular S. 

S. M .  DAV I S  &. C O .  
Cor. Portlaud & Sudbury Sts., B08tou, Mass. 

i�:�=T

·�

EED. �I· Tho Lito of MachinOfY 
I 

Acetylene Gas Generation 
! depends on the careful treatment of It. Nothing so 

PERFECTED. 
* reduces the wear and 

n���
r 

a
s:d aids it i� smoothly run-

, _".. The apparatns embodies en- Dixon 's "OJ;. � tirely new principles. Sate, 
-, ••• . �.,.- automatic, Simple to Install Pure-F lake 

and operate. Next to daylight G h't <110 In  cost and quality. Any capa�lty from table rap I e.  : lamps t o  town plants. . Also high grade " Cri· This lubricant reduce. the � terton " stereopticons. chance of breakage, prevents 
much delay, is not affected by 

J B C O L T  CO heat or COld, b y  aeiJs or aJkalisa 

! . .  .,  I t  i s  sold re�ularly wherever 
Dept. S, 21 Barclay St .. New York. once tired. Write for booklet. � _ ��ston.

. 
Cbica�o. Philadelpbia. DIXON CRUCIRLE CO. 

�� .. �U Jersey City, N. J. 

DICKERMAN'S 
DURABLE DESKS 
Don't buy until yo'U (let our catawgue-

100
'
pa(/eS of mmtell saving values. 

A M E R I CAN STO RE STOOL CO . .  3 3 H owa,d St.,  New Yllrk 

SHEET M ETA L NOVELT I E S . 
WE ARE. PREPA RED 7 0  MA KE ARTICLES A ND 

S TAMPING:' OF A L L  KINDS A ND S I Z E S .  
T O O L S  A ND D I E. S MANUFA C TUR£D ON 

CClV 7 RA C T. FURNISH IlS B L UE PR IN TS OR 
SAMPLES AND G £ T  £S TI MA T£ S STA N DA R D S TA M P I N G CO. DEP ' T  R .  B U F FA L O  N . Y. 

"E-Z, " for men ' s  bats, J. Glassh('im & Son s 362 ? � � 
"Hallanan's Ameriean Horsesboe Pads, ' "  t�� - � . <!:' 

A ::::::O:o::d:� :� �::��::B::��' ��� '�r��:�g3:; Wh- t D Y -W t T B- "' an), patent In th� forp,wlnlr list, or any patent In . a . 0 ou an 0 uy . rI print I ssued slncp 1 86.�. w\ll be furnished frOID 
thi s office tor 10 cflnts. In ordering please statp 
the name and number of the patent de.lr�d, anrl • We can tell you where to buy anything you want. remit to Munn & Co .. 361 Broadway, New York. W Canadian patents may now be obtained by the In-

• � us for the �dresses of manufacturers in � line of business. 
ventors for Ilny of the Invention. named In thp fo r". Novelties, Speaal Tools. Machinery, Equipments, New Patent LABOR SAVING DEVICES. 
gOing list. For term. and further partl�"lars I addre88 MUDD & Co., 361 Broadway, New York. I MUNN &. CO •• PubDsbers of the SCIENTIFIC AMERICAN, 36 1 BROADWAY. NEW YORK • 

© 1901 SCIENTIFIC AMERICAN, INC.



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

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

TRICAL ENGINEE R ? "  
We tt-Reb Electrical F:nglnt't>ring, ElectrIc Lighting, 

Electric Railways, Mecb.anical Engineering, Steam Engi
neering, Mechanical Draw\ng, at your hom!'! by mall. 
Institute indorsed by Thos. A. Edison and others. 
ELE(JT RI(JAL ENGINEER I S STl'l'UTE, 

Dept. A, 240.242 W. 2Sd St • •  X ew York. 

LIG HTNI NG 
CALCULATOR 

Simplest and most perfect calculating machine made. 

best Calculator made fur .3 00. 

I ntrod uctory 
Price O n ly 

$3.00 
The kind of a  

m R (' h i n e for 
w h i c h  y o u  
would expect 
to pay at least *10. M o n e y  
back i f  not ab
solutely t h e  

��! :,:::��!::::�
t ':!i=;f:� �'h

l
li�' ('B�'!,���� 

ate. So B<>CUI'Bte that It if" PERFECT. So 
U&,ht and portable It wlll .,o lnto your pocket. 

J'o�: !t
l
Fo�:���::m�s

a
!�':t��:� !h::k�:

o
le�';;�7Y;1;o�:� 

footlDg trial balances and proof work, counting up mail order receipts, tallying all kinds of quantities, cross additions, etc. 
Aceurate addItion with no lDental efl"ort% 

READ T H I S I 
Office PKNNSYLYANJ..\ RAILROAD Co., 

N tlW York City, June 20, 1900. 
The Book-Keeper Pubhghing Co., Ltd. 
gr�a��;L ;i��:d !�th �h�cl��:�I�s 

r
�f
e
\h�

d 
Ift��!

e
;��e��d y�X: 

will h�ar from me again in the near future. 
Yours truly, JOHN B. POST. 

Write to-day and take advantage of the *3.00 price. 
Agent� ''''" Bllted. 

THE B O O K·KE E P E R  P U B U S H I N G  CO.,  Ltd., 
Department 0, DETROIT, MIOH, 

Knox Gasol ine Runabout. 
WHY s o  POPULAR ' 

Novel and improved engine. 
Entire absence of water. 

Large carrying space in the 
bOdy. 
Ample power and all changes I If speed. 

180 mi les on the six p;aHons 
of fuel earried. 

Used in a l l  parts of tbe 
on ac

extreme 

LIST OF AGENTS.-A. P. UNDERHILL, n:l Stanhope Street, Boston, 
Mass. SPALDl:oJG-RwWELL Co., :t9 'Vest ·Hd Street, New York City 

': B!:S.����H"'=�!shAA�e�����·hi���
d
ilf.

h
l
a,
s�� A�"ro�o�::�n��: 

3935 Olive Rtreet, St. Louis, �lo. FISHER CYCLE & AyTO�OBILE COMPANY, Delaware Street & Massachusetts Avenue, lndianapohs, rnd. 
Kt.lOX AUTO M O B I LE C O . ,  SPRI N G :"I E L D .  MASS. 

A NEW ENGLAND TRIO. 
For years New England north from Boston bas been 

frequented by the vQ.catlonist and health seeker. rrhe 
first and most important feature WhICh bas made the 
�gy�

o
�l��ii��:f�f

e
sc���!

t
����::�d�:?�cio�i�;t:bi� 

abIding places. an abundance of methods tor diversion, 
�oupled with unexcelled traveling- facil ities. suffice to 
make the territory a most superior and much soujlht 
()utiIlJl place. 

Nortbern New Illn"land Is really divided into three 
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4' Among th� Mountains," U Lak£'s and Streams," and 
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to travelers in Maine, New Ham
B
sh :re and Vermont. 
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want to know about them, drop a postal to the above 
address. 

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

Anvone sel ldi ll� a sketch and descriotion mav 
quickly ascertain our opinion free wbether an 
invention is probably patentable. Communica· 
tions strictly confidential. Handbook on Patents 
sent free. Oldest al!ency for securing- patents. 

Patents taken through Munn & Co. receive 
special notice. without cb:l'r'..!e. in the Sd�ntific Jlm¢rican. 
A handsomely lllustrated weekly. Lar/lest cir· 
��������.,�/ �g�t��:

e
$l�iftso\�U;���i n�:sd:al�rs� MUNN & CO . 3 6 1  BrOadWay, New York 

B; : G ·;tl "J\\Ce, O'Q F St.. Washingtou. D. C. 

J Citu tiiic �tutticau. 

S�YfGE MAGAZINE 
3D-3D Cal iber. 

SOLD EVERYWHERF. 
WiIIlams' Shaving Stlck, • 25c. 
Yankee Shav ing �oap (Round or Square) ,  1 0c. 
Luxury Shavlng Tablet. • - 25c. 
Swiss Violet Shaving Cream, • - SOc. 
Williams' Shaving Soap ( Barbers'), 6 Round 

Cakes, I lb. , 4Oc. Exquisite also for toilet. 
(Trial Size) Williams' Shaving Tablet for 2e. siamI' 

" "  " " Stick u 10c. " 
The only firm in the 'world making a specialty of SHAVING SPaps 

THB J. B. WILLIAMS CO .• filastonbu!,) , Ct. 
LONDON PARIS DReSDEN SYDNEY 

for 
a n d  

Game. 
Point Blank 

The Rifle of the 20th Century Ii���n/ o r  

BAKER & H A M ILTON, San Fran- Write 10'1' New 
cisco and Sacramento. Cal. 

Pacific Coast Al<ents. Cataloaut A.  
SAVAC E A R M S  CO.,  U T I CA, N .  Y. , U .  S. A. 

Relllington. 
Typewriters 

are used by the 
heavy users 

This is the supreme test of a type
writer. Good work on a brand new 
machine proves l ittle or nothing. 
But it takes a first-class typewriter 
to keep doing good work. 
ki�d �:t:!�ka:., under the heaviest 

This is the secret of Remington 
supremacy. It accounts for the uni
versal preference shown for the Rem
ington by experienced users. 

Wyckoff. Seamans IS. Benedict. 
31:1 BroaIlwIIY. l'Iew Yurl<. 

O U T I N G � JULY 
MIDSUMMER 

Ancestry 
of the Coach 

ILL USTRATED IN 
FOUR COLORS 
B Y  EDWARD PENFIELD 

NUMBER 
Interesting and Timely 
Articles for 

O UT·OF-DOOR 
VOUSTR Y.LIVING 
SP3RT LOVING 
MEN and WOlUEN 

Write fo r S P ECIAL OFFER TO N EW SUBSCR IBERS.  
T H E  OUTI N G  P U B LI S H I N G  COMPANY, 2 3 9  FIFTH AVEN U E ,  N EW YORK.  

Town T0pic3 says : 

" THE NEW YORK CENTRAL" 

IS THE 

. .  National Railroad of America. " 

In its Issue of May 9, 1 9 0 1 ,  this item appears 

U IN the special issue of postage stamps to 
advertise the Buffalo Exposition the Post 
Office Department has, done honor to the 
New York Central Railroad, the greatest mall 
carrier in the world. Tbe one-cent stamp 
represents the lake na.vigation with which 
the Central Railroad. connects : tbe two-cent 
stamp, the famous Empire State "roxpress 
train ; t he four-cent stamp, the automobiles 
used IU the Central Railroad cab service i the 
flve'cent stamp, the Niagara )j'alls bridge, past wbich the Central trains dash ; the "I

f
ht.cent 
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Ventral as the National railroad of America." 

CR�ST 
Sparking 

Plug 

The wheel man without a 

Morrow Coaster Brake 
is l ike a ship without a rudder . 

He cannot get a l l  the enjoy
ment he should out of his cyr
cling. 

The Morrow enables one to 
coast the steepest h i l ls with 
safety, and nearly one-fifth of 
the way on the level. 

It i s  th e origina l coa!'ter brake 
and th e only one that has never 
been changed from the original 
'TIode!. 

Over 200,000 in use glvrng 
daily satisfa ction . 

Can be a djusted to any wheel. 
Ask your dealer. 

Wfl te ns for free illustrated booklet 
ECLIPSE MANUFACTU�IN(j CO .. 

Elmira. .AI. Y. 

THE " KHOTAL" 
Portable 
Practical 
Blue· 

Flame 
Oil Burning 

Available in city or country, on l a n d  
or sea, anywhere that a supply of its 
fn el ( k erosene) can be bought or car
ried ; and that means everywhere ! 

Handsomely and strongly made of 
heavy brass and t i n ned i ron ; 8 �  i n ches 
hi<?;h,  8 %  inches top di ameter, weighs 
4% lbs" never gets out of order. 

Price, $3.75 
Other sizes - special finish for yachts -ovens, 

frames and accessories. 

Send for descriptive pamphlet 
Boils one quart of water In three minutes. 
Cooks a six·pound roast to a turn In 60 minutes. 

It is the greatest of modem conveniences for 
camping, yachting, picnics ; a hot-weather comfort 
in the household kitchen ; capable of meeting any 
cooking requirement. 

THE HYDROCARBON BURNER CO. 
197 Fulton Street. New York. 

VV A N T E D 
a fi rm to take up the manufacture and sale of 

P R OCTO R ' S  
Patent Mechanical Stokers 

and Self=Cleaning Bars 
These inventions have been the subject of a 
great n u mber of patents and may now be 
looked u pon as complete and welI·developed 
machines. 
As a proof of the utility of this invention, 

8,500 have been fitted up in England. 

Also one-fourth of this number have been re

newed, many of which have been working 20 
years, and '5 per cent. of the business is from 

old customers. 
These patents can be taken up either on roy

alty . >r would sell for cash and small royalty. 

Apply 

JAS. PROCTOR. 
Hammerton Street Iron Works, 

Bnrnley, EnKland. 

I CE MAC H I NES\ Vorli 8s Enlfines,L Brewers' and Bottler8 Machinery. THE VILTER lU'G. CO., 899 Clinton Street, Milwaukee, Wis. 

��� )TYPE W H EELS.  MODELl &.. EXPERIMENTA L WORK. 8MAU.ftW.tUNERY _NJ!��!.!.ETC. NEW l'Df',I STEI'4CIL WORKB 100 NASSAU B! N.Y. 

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions develuped. Special Machinery. 

E. V. BAI LLAR D .  Fox Bldg . . Frankl in  Sq uare. New York.  

AGE N T S .  -� �'rie�t�'!s���s,�ar�����ft����3��
t
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ment. Writ e, give UB 11 chance to convince you. Lewis 
& Company, �C6 North Third Street. St. Louis, Mo. 
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file to mercbants and physician�. Sayers & Company, 
D 60, 408 Olive Street, St. Louis, lIo. 

SHORTHAND  ����!�;'d��",.�tre��U�e�rse Potts Shorthand Collelfe, Box 33, Williamsport,Pa. 

% H .  P .  G A S  ( N O I N E  C A ST I N G S  
. Material. and Blue Privt.. Write,for Catalogue 9. 
PARSELL & WEED, 12!J.131 W. 31st Street, New York. 

R O S E  P O LYTE C H N I C  IffSTITUTE 
A Colleve of  Engineering. Mechanical, E1ectrlca l, Civil 
Engineering ; Chemical Courses j Architecture. Exten
sive �hops. Modernly pquipped laboratories in all de
p)·rtments. Expem�eA low. 19th year. For cat<llog, 
address C. L. MFlES, President. Terre Haute, Ind. 

D 'AMO U R  & Ll TLF.DALE MACH IN[ CO .  1 3 0  \Iv a  T H  S T. N E.W Y O R K .  
PATT E R N  A N D M O D E L  M A K E R S .  

Patent Rigb ls  for sale \I, t�e U .  S .  and foreIgn coun· 
tries, on newly invented automatic Car ()ouvler. Pro
nounced perfect .. T. Y. HUGHLKTT, Kilmarnock, Va. 

STAT L E R'S A.!e�rc·an H O T  E L 
The Largest in the Wor(d. Send for map of 
city and Exposition "rounds, al80 folder telIing how to 
secure guarant.eed accommodat.ions. 
F. C. STATLER, Pro P ' l Statler's Hotel, at Exposition. . Buffalo, N. Y. Statler's Restaurant, El11cott Sq. 

VVANTE D O FF E RS 
For anything new 
in the WRY of • • •  

AUTOMATIC MACHINERY 
For the manufacture of 

Wire Fencing, Netting, Wire 

Cloth, etc. 
Say whether European Patent. 
to be disposed of. . . • • 

Address I " WIRE WOR KER," 
Box '1'13. New York. 

© 1901 SCIENTIFIC AMERICAN, INC.



"TIlo Four aunaroa" 
among American made automobiles are certainly the 
W I N TON 

MOTOR 

CARR I AG ES 
Most favored by 8 0  c i e t y  because they look better. 

PRICE $ 1 .200 . ���I�it::-d°:,:a:: every way superior to other machjnes. Tbe acme of high.grade m:\nufacture. Strongt safe and durable. Hydro-Carbon System. THE W I N 'l'O N  MOTOR CARRIAGE CO .. 
EAsT��l'fi'i';,��.trf�lb�leit:!tD4ihO���;'.::i: �e;·YOrk. 

.. THIS WILL CARRY YOU." 

ELECTRIC VEHICLES 
OF ALL VARIETIES. 

STORAGE 

BATT ERIES .  

MOTORS.  
W e  make a specialty of D elivery WaKons 

and Busses. ur Write tOT CatallJfl'Ue. 

SCOTT AUTOMOBILE CO. ,  
8112Z -8989 Olive Street, St. Loul.-, Mo., U. 8. A. 

C��\p_���:���!�� 11' 
Stationaries.  Portables. E n g i nes and ",. 

P u m ps, Ho isters � . 
Send for CataloC/Ue and Te.Umonials. A" 

or State Your Power Needs 
CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 .  STERL I N G .  I LL. 

B R I STO L ' S  
R EC O R D I N G  I N STR U M ENTS. Pressure Gauges, Vacuum Gau�e8. Volt,... metl'r8, .Amperemeters, Wattmeters, and 

'J hermometer�, make continuous records I Day and NilJht. Will pay for themselves. Every instrument fuHy guaranteed Bnd sent on 30 days' trial. rr Sendjor circu- I 
lars and Specimen Chart 
The Bristol Company, Waterbnry, Conn. , 

SILVER MEDAL PARIS EXPOSITION. 

GET A RUNN ING GEAR and 
BUILD YOUR OWN 

A U T O M O B I L E 
We make two styles, solid rub

ber or pneumatic 
t i r e s ,  complete 
with sprln!'s and 
wood wheels. 

T h e  Brecht Automob i l e  Co • • 1 206  Cass AV. ,St .Louls,Mo. 

VVAT C H E S I 
No r�:����:��'�t� P��S��!/y�t�� watches. They are tfJustrated in our 
B L U E  BOOK showi ng Ladies' Watches 

In al l metal. and exquisite enamels ; our 
o BOOK showing Men's and Boys' 

Watches with up-to·date attractive designs. Either Blue or Red Book sent ou application. 
T H E  N E W  E N C LA N D  WATCH CO., 31 & 39 Malden Lane. 149 State Street. New York City. Chicago. Sprecl<els BUilding, San Francisco. 

We 
Manu-
fa.cture 
NOTES, 
CHECKS, 
DRA FTS, 
BILLS OF LADING and othermon· et-sr), pa�er 
���?!��:J 
:ft��\1fJ·n. 
Reliable 
agents 
wantea. 

and furnish you samples. 
Cost Is very little. 

The Secu rity 
Chprk Co. 45Llb'rty Street, 

������ y��� 

WALTHAM WATCH ES 
Ralph Waldo Emerson in an 

essay on Eloquence said, in 
speaking of a man whom he 
described as a Godsend to his town, 
" H e  is put together like a 
Waltham Watch." 
II The Perfeded American Walch ", an iUusfraled hook 

of Interesting Information aboul watches, will be sent 
free upon request. 

American Waltham Watch Compa�, 
Waltham, Mass. 

AUTOMOBI LES 
ELECTRIC OASOLENE 

llIark III Columbia Phaeton. 

EARLY DELIVERY OF 1 90 1  MODELS 
Equipped with 

NEW EXI DE BATTERI ES 
ExcellinK all others in 

CAPACITY AND DURABI LITY 
FORTY MILES ON SINGLE CHARGE 

To obtain the leadinK type of vebicle at moderate cost one should 
WRITE FOR 1901  ILLUSTRATED CATALOGUE AND PRICE LIST 

Or call at 
E LECT R I C  V E H ICLE CO. , 1 00  B roadway, New York. 

"KODAK" 
Stands for all 
that is 'Best in 
Pho tography 

To t h e  perfectioll of Kodak 

construction, to the p erfec

tion of the Kodak mechan

ism. to the perfection of 

the Kodak lenses, is due the 

G riamph of K odakery 

All Kodaks Load i n  Daylight with our Transparent 

Film Cartridges. Several styles use either films or 

plates. Sixty-four page catalogue, describing them 

in detail, free at the Kodak dealers or by mail. 

EASTMAN KODAK CO. 
Rochester, N. Y. 

J ESSO P 'S ST E E LTHB\Vr 
F O R  TO O L S, S AW S  E TC.  

W� J E S SOP '" S O N S  L.: �  91 J O H N  S T. NEW YORK 

... i i j'3!1 iJ Ii ,'.4A . J : , .] � ,I Is the highest class Acetylene Gas Burner. All Lava 
�;P�bta.�n�g�.ar����e:�3�n�e��fc\����t candle pow-
STATE LINE MF'G. 3'0 .. Chattanooga. Tenn .• U. S. A. 

IG1PDNJ;�f-R1IA1iSURrAtES 
. RINDE P.CCURATE8cJlAPI0!5�i�s�1 

• ·HBESLY& [o·[n1!A6IHlHl-SA 

S C al B S AU varietles at IOWe�t prIces. Hest RaIlroad 
!I:�kl�n�B��fO�rtiJle��Oi�kCI��e8 �a���: Sewing Machines, Bicyclefol, 'l'ouls. efc. Savo Money. Lists Free. eH lCAGO �K.ALE Co •• Chicaao. I I I .  

CRACKS IN FLOORS 
:!k'i�'i�risU'W'3o;'�(j(51l1n�ttiYAND CRKVH.JE FILLElt Is the only perfect remedy. A Paste. easily applied. elasUc, adhesive, and non-sb' lnl<able. /JIrt .. 
and moth proot. Cost about J.9c. per sq. ft. 5 lb •. will treat an aV" '''''A rnnin: Price 20 ets. the kind and -"o� A " L .� 

ru�?d h����cty��:rl�fil a�� glven. Is also the best IIller tor open-grained. woods,. 
GIUPPIN MFG. CO., Lock Box (Inclose stamp 

Ij"UD, Instruction and Invigoration combtned. 
By ex�;e�a'llig�ehts extra. 
R. I .  Te lephone & E l ectric Co. 22 Calender S t . ,  Providence, R. I.  

PRESIDENT 
SUSPEIDERS 

The only suspender made on a scI-
�:�l'p�:ll��i:�t�t!ic�": Trtmmlngs can not rust. Sold everywhere 600., or by mall. 
(l. A. EDGARTON M.FG. CO. 

Bolt 228, 8W.le7 . ...... 

( VIE W OF TRAIN BEA RING FOURTEEN GRIFFIN MILLS TO lOLA CEMENT CO.) 

MOST SATISFACTORY AND ECONOMICAL." 
lOLA PORTL.AND CEMENT COMPANY. 

BRADLEY PULVERIZER C O . ,  Boston, Mass. 
DETROIT, MICH . ,  Oct. 16, 1900-

Gentl�men : - Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in . Griffia 
l\.:lills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grinding machine on the market .  
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, lOLA PORTLA N D  CEM ENT CO.,  

(Sgd.) Per JOHN T. HOLMES, Manag;'lg Director. 

We invite everyone interested in reducing refractory substances -to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

TH E B RADLEY P U LV E R I Z E R  co., BOSTO N. 
. y  • • • •• • • • • • •• 

© 1901 SCIENTIFIC AMERICAN, INC.



ILLUSTRATIONS. ExpositIon. I'an-Ame'ican. . . .  3()1 

F 

Motor-cycle . . . . . . . • • . . . . . • . .  

�fotor, Dt:' Dietrich . . . . . . . . .  . 

Motor, gasoliup . . . . . . . . . . . . .  . 

Motor, solar, holl('I' . . . . . . . . .  . 

57 , Telegrapb, pagp-nrintlng . . . . .  181 
120 1'elpgrapb, pl'hitillg, Mul'-

57 I ray . . . . . . . . . . . . . . . . .  277, 278 
1 69 T(·lpgruphy, tpa('hing . . . . . . . .  216 

A Farming, irrigation . • • • • • . . . •  

�fot()l'men, school for . . . . . . .  . 209 Tt.'lt-.>graph,v, wirt-Icss, app . . . .  324 

Accident, docking, curious • • 

Acropolis of New york • • . • • •  

Aeroplau(', Kress . . . . . . . . . . . •  

Airship, dlrlglhle . . . . . . . . . . . •  

404 Faucet, automatic . . . . . . . . . .  . 
136 �:ri����

s,
c���t"

r
{y�t ��L; : : : : :  � : : 

53 
404 
I G )  
372 

lIIounds at Nlppur . . . . . . . . . .  . 
Mutoscope, tbe . . . . . . . . . • . . . .  

l :H T .. legl'Rphy, ",Irei .. ss, duplex. 1 52 
196 Tell'g-rapby, wirl'less, st�er-

iug hy . . . . . . . . . . . . . . . . .  . 101 
85 137 }I"erries, car . . . . . . . . . . . . . . . .  . 

2�� Field lliass, m!l!tnry . . . . . . . •  

40 
1 0  

282 

N T('lephOlU', uuto-commutator . 
Tl'lepbonc system, Chinese . . .  
1.'t-'It>phone wire, paying out . .  

376 
58 

la5 
1 68 
362 
309 
197 

Allen, I�·. I . . . . . . . . . • . . . . . . . •  

Alternator, Parsons . . . . . . . . . •  

Ant liff", new features . . . . . . • 

Aqueduct. Jerome Park . . . . . •  

Arc circuit, whistling . . . . . • • •  

Arc lamp, Rasmus . . . . . . . . • • •  

Arm�' transport service . . . . • • 

Asphalt Industry. Trinidad. 

260 Flfth:wbe.el, . novel . . . . . . . . . .  . 
265 

Fir��a�arm, pyrotechnic . . . . .  . 6 
122 
369 
281 

Needle point . . . . . . . . . . . . . . .  . 329 Temple of Bel . . . . . . . . . . . . .  . .  
New York, acropolis of . . . . .  . 136 Third rail system, Baltimore . 

342 Fire hydrants, valve for . . . .  . 
358 \ Floor, East River Bridge . . . .  . 

26 Tie, railway, lllf'tal . . . . . . . . .  . ��� ������n��d����l:l: '. 
'
. 
'
. '. '. '. ' . .. .. : : : 

New York harbor . . . . . . . . . . .  . 
Niagara ""a11s power plant . .  . 

Qr"::O Flylng machine, Hofman 's  . .  . 
U7 

Inying machine, new . . . . . . .  . 72 
357 
1 65 

Nne reservoir, the . . . . . . . . . .  . 
Nippur, excavations at . . . . .  . . 129 Torpedo, aerial, electric . . . .  . 10 

3 1 4  
1 0 1  

27 
56 

161. 
�ly��g machine" Whitehead's. 

166 E orge, Boonton s . . . . . . . . . .  . 
273 Fomentations, press for . . . . .  . 75 

328 
212 
292 
388 
180 

Nut, rellet . . . . . . . . . . . . . . . .  . .  75 Torpedo shell . . . . . . . . . . . . . .  . .  
Torpedo, st('ering . . . . . . . . . . • •  

Toy, mechanical .  . . . . . . . . • . •  A880uan dam . . . • • . • • . . • • • • • • 

Auto-�ommutator, telephone . •  

Automobile, electric, Krie-
b5 FountlUn, Ice . . . . . . . . . . . . . . .  . 

Fotirltafns, electrIc . . . . . • • . . .  

o Train lighting, car axle . . . . .  . 
Transport serVice, Philip· 

ger . . . . . . . . . . . . . . • . . • • • •  :l57 
Automobile, gasoline . . . . . • • • •  148 
Automnh'les, De Dietrich . . . . •  120 
AutomolJlles, gasoline . . . . . . . .  57 

B 
Bagworm . . . . . . . . . . . . . . • . . • •  

Balance, actinic . . . . . . . . . . . . •  

BallDOll'f:f at Vincennes • . . • • o • •  

Baromf'ter, mercuriaL . . . . . .  . 
Basaltic · columns . . . . . . . . . . . .  . 
Basin, model, U. S . . . . . . . . . .  . 
Bat, giant, ot PhlUppines . . .  . 
8a ttery, gas, new . . . . . . . . . .  . 

Battery. -storag{>. EdIson . . . .  . 
Battle of Santiago . . . . . . . . . .  . 
Battleship Czarovltch . . . . . . .  . 
8ayon{>t exercises . . . . . . . . . . .  . 
Bt>an weevIls . . . . . . . . . . . . . . .  . 
B". umont 011 well . . . . . . . . . .  . 
Bpe's sting . . . • • • • • . . . . . . . . . .  

Bpndlng rans . . . . . . . . . . . . . . .  . 

Bp.rl1n snhwny . . . . . . . . . . . . . . •  

Bicycle, foot and haud . . . . . .  . 
Bicycle joint, b,Ydrau1tc . .  , . . . 
Blackboard eraser, clf'Rncr . .  . 
Boftt, submarine, Turkish . .  . 

Bof1('r explosion . . . . . . . . . . . . .  . 

Boilf'r explosions . . . . . . . . . . • . •  

BoilN' fppd, Rlcf' . . . . . . . . . . . •  

Boilpr, solar motor . . . . . • . • • •  

Boiler. the Vanderbllt . . . . . .  . 
Bololuptpr, the . . . . . . . . . • . • . .  

Bookholder" new . . . . . . . . . . . •  

Boonton's forge . . . . . . . . . . . .  . 
Brake, <'Iectrlc . . . . . . . . .  _ . . . •  

Brasst's and bearings . . . . . . . •  
Broa.ching machine . . . . . . . . . •  

Brl".(\ch plug', new . . . . . . . . . . .  . 

Brfc"k Cft rrier . . . . . . . . . . . . . . .  . 
Brldg", EaRt Rlver . .  241 , 246, 
Bridge, London, widpning . . . . 
Bl'ontm'lRurlls . . . . . . . . . . . . . .  . 

Bunk -for cars and ships . . . .  . 
Ruo;\', pf'�rolf'llm . . . . . . . . . . . .  . 
Burner, hydrocarbon . . . . . . . . •  

c 

331) 
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74 
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341 
35 

31.) 
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