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THE RAILROADS AND THE NEW EAST RIVER BRIDGE. 
In a few month,' time the East River Bridge will be 

completed and at thE' disposal of the traveling public, 
to meet whose pressing needs this great structure was 
projected. Like all our public works, it is years be
hind the time set for its completion, and, therefore, its 
long-delayed opening wO'uld, under ordinary circum
stances, be doubly welcome. Unfortunately, however, 
the question of the utility of the bridge is ultimately 
dependent upon the co-operation of the street and sur
face rai'lroads, bO'th in Manhattan and Brooklyn, for 
whose accommodation the greater part of the space on 
the bridge has been reserved. No bridge with a floor 
space approaching that of the new East River Bridge 
has ever been built, and there is provision for fO'ur 
street railroad tracks and two elevated railroad tracks; 
this provision being made under the very natural expec
tation that long before the bridge was completed the 
various railroad companies wO'uld make application to 
the city for the right to use these tracks at a stated 
rental. Nothing of the kind, however, has O'ccurred, and 
to-day the companies are as mute upon this quei"tion as 
though they were unaware that a nel.'; East River 
bridge had been even so much as suggested,; or if the 
matter is mentioned, the railroad companies seem in
disposed to make connections across the bridge except 
at a rental which is purely nominal, and an altogether 
inadequate return for the great advantages to be de
rived by the company from this means O'f interborough 
connection. 

There is a growing conviction among the city officials 
nnd the general New York public that thE' railroads are 
purposely holding back in the expectation that the city, 
weary of waiting, and p:-o-mpted by the urgency for 
improved communication, will allow the railroads to 
nse the bridge for practically no rental whatever. In 
view of the large number of valuable franchises that 
have been practically given away during the past fifty 
years of the city's life, franchises which to-day shOUld 
be yielding a princely revenue to the city itself, it goes 
without saying that a firm stand should be taken in 
the present case; and we think that the very successful 
manner in which the city operated its own railroad 
across the Brooklyn Bridge will fully justify it in 
laying its own tracks across the bridge and operating 
them by a system of electric cars run upon the shuttle 
or the 1000p system. In the case of the Brooklyn Bridge 
the city ran the bridge cable roads itself, and was able 
to show an annual profit on the operation. By laying 
four tracks across the bridge. the city wo·uld be 
able to put the bridge in full operation on the day 
on which it is open, and could to that extent be inde· 
pendent of any attempt on the part of thE railroad 
�O'mpanies to force its hand. It is true that the tracks 
that are all laid down Delancey Street belong to one of 
the transportation companies, but there is nothing to 
prevent the city from laying its own tracks panillel 
with these upon that portion of the street which is 
availab'le when the widening of Delancey Street has 
been accomplished. 

• 1.' • 

PAINTING BY THE ACRE. 
Only those who are directly concerned in the opera

�ion of a line of steamships have any idea of 
the enormO'us total cost of operation of even a 
single ship, and of the extraordinary variety of the 
sources from which expense bills are made up, Of 
course, the main items of expense are perfectly fami· 
liar even to the person who takes but a languid in
terest in a steamship; we all know that the coal bill 
is a big one, and that on a great passenger steamer 
the single item of wages runs �p to very large figures, 
while, of course, the bill for provisions and general 
stores j<; also a considerable item. Outside of these, 
however, there are other less-co-nsidered sources of ex
pE'nse, one of which, the painting of a ship, is very 
cleverly treated in an article which we publish in the 
current issue of the BUPPLE:lIENT. showing that this 
single item in the maintenance of the fleet of one 

Scientific AlDerican. 
corporatio:1 runs annually into- hundreds of thou· 
sands of dollars. So great is the size of a mod
ern transatlantic liner that the total area to be cov
ered every time she is painted runs up into the acres. 
Thus we learn that to entirely paint the top sides of a 
big steamship from water line to rail calls for enough 
paint to cover about an acre of surface. About as 
much more is required to' paint the upper works, while 
the big smokestacks call for over half an acre of 
paint, and in the case of the German steamships' with 
four smokestacks, the total area must be nearer 
three-quarters of an acre. Since the great ships of 
the first-class companies are painted every voyage, 
the calculation shows that to keep the one hundred o-r 
so vessels of the International Mercantile Marine Com
pany in first-class shape requires the painting of some 
2,250 acres each year at a cost of between one-quarter 
and one-half million of dollars. A curious fact in 
this connection, which is a direct compliment to our 
climate on this side of the water, is that on account 
o-f the larger number of fine days on the eastern sea
board of the United States, the painting of the vessels 
is almost invariably done on this side of the water, 
even in cases where the headquarters of the company 
are in some English or Continental port. 

• f ••• 

RAILROAD TIES AND OUR FOREST SUPPLY. 

The renewal of wooden railroad ties on the 200,000 
miles of railroad track in the United States causes an 
enormous drain upon the forest resources of this coun
try. The hardwood ties used in the mastel'll States of 
a road with fairly heavy traffic have a life of only a 
few Years. and the softwood fir ties used on the middle, 
western, and southern roads have a useful life lasting 
only half as long. When we remember that the aver
age number of ties to each 30-foot rail is sixteen, it 
is easy to compute that the total number of ties on all 
the railroads is about 35,000,000, and that if the aver
age life of the tie is five years, there must be needed 
for renewals about 7,000,000 ties yearly. The average 
size of the tie is about 6 inches in depth by 8 inches 
in breadth and 9 feet in length, and consequently in 
each tie there is abol1t 36 linear feet of timber. Hence 
the total annual renewals throughout the United States 
must call for the delivery of over 250,000,000 feet of 
sawed or hewed timber. Allowing one-third for waste, 
there n;J.Ust be sO'me 330,000,000 lineal' feet of timber 
cut annually from our forests to supply this one item 
of railroad ties. 

In view of these facts particular interest attaches to 
the statement that the Great Northern Railroad has 
adopted in place of the ordinary 6x8 tie of rectangular 
cross section, a tie of triangular section with a face 12 
inches in width and a depth to the apex of 7 inches; for 
in the first place it is evident that there will be a great 
economy of material in using a tie of a section so 
much smaller; and it will be seen that there is also 
an economy due to the use of a tie with a broader 
face, since a smaller number will be required to the 
rail. The ordinary 6 x 8 tie has a total cross-sectional 
area of 48 square inches, whereas the sectional area 
of the triangular tie is 42 square inches, which in itself 
means a saving of 4:Y; linear feet in each tie. One of 
the most important functions of the tie is to increase 
the ultimate bearing surface of the track system upon 
the ballasted roadbed, and, of course, the increase in 
the width of the tie from 8 to 12 inches means an in
crease of bearing surface of exactly 50 per cent. Con
sequently the number of ties per mile may be reduced 
over one-third witho-ut any loss of tota'1 bearing surface. 
Probably no such reduction as this will be made, for 
the reason that the transverse strength of the triangu
lar tie is not equal to that of the square tie, and the 
transverse strength has, of course, to be considered. 
There is a further and incidental advantage in the tri
angular section, due to the fact that there is a wedging 
action of the tie when it is under load, tending to 
make it embed itself more securely in the ballast. 
In other words, it is to a certain extent self-tamping, 
adjusting itse'lf in the ballast automatkally, and sav
ing a certain amount O'f oversight and labor on the 
part of the section gangs. It seems that the new type 
of tie has passed the experimental stage, since it has 
been in use in the terminal yards of the Great North
ern Railway at St. Paul for several years past, where 
it iS'claimed that it has shown itself to be more effect· 
ive under heavy service than the conventional type. 
If the same results are shown in main line service 
under fast and heavy traffic, this very simple expedi
ent will prove to be one of the most radical and bene· 
ficial that has been introduced into American railroad 
practiee • for' many years past. 

• I • •  
THE NEW 13,OOO-TON BATTLESHIPS, 

The plans of the two new 13,000-ton battleships, the 
"Idaho" and "Mississippi," recently authorized by 
Congress. which have been approved by the Secretary 
of the Navy, call for two very powerful but. relatively 
slow vessels, the trial speed being placed at from 16112 
to 17 knots. This is several knots slower than the 

JUNE 27, I903· 

battleship speed adopted for some of the newest war
ships building for other navies, a disparity of which 
we shall have something further to say later on. The 
sacrifice of speed has enabled the Naval Board of 
Construction to give these battleships armor and arma
ment but slightly inferior to that of the big 16,000-ton 
"Connecticut" and "Louisiana." They will carry four 
12-inch guns, in turrets forward and aft; eight 8-inch 
guns in four turrets at the corners of the central bat
tery, ten of the new 7-inch guns mounted in broadside 
within this battery, and twelve 3-inch, six 3-pounders, 
four 1-pounders, besides ten smaller guns. In order 
to carry this heavy armament other sacrifices besides 
those of speed had to be made. Thus the after mili
tary mast is dispensed with, and the freeboard aft is, 
reduced by 8 feet, the outboard profile of the vessels 
corresponding very closely to that of the battleship 
"Maine." The side armor, moreover, is only 9 'inches 
in thickness and the coal supply is limited. Of course, 
the adoption of these plans was not arrived at in the 
Naval Board on Construction without the usual con
troversy between the Bureau of Steam Engineering 
and the Bureaus of Ordnance and Construction. Ad
miral Melville has always been a strong advocate for 
high speed both in battleships and cruisers, and al
though this may be attributed in part to the natural 
desire of any particular Bureau in the Board on Con
struction to secure as large an allotment of displace
ment as possible, still we cannot but feel that, judged 
on the broader grounds of national expediency, it is 
a mistake in designing such powerful and costly ships 
to limit their efficiency by a return to the battleship 
speeds of ten or twelve years ago. We have no doubt 
that the compromise was considered to be the best 
possible under the limitations of cost imposed by 
Congress, and we suggest that the best way out of 
the difficulty would be for the next Congress to in
crease the appropriation for these two ships sufficiently 
to allow of an increa�e in displacement to admit 
of engines and boilers capable of giving them a speed 
of not less than 18 knots an hour. When the appropri
ation for these vessels was first made, it was proposed 
to make them conform in design to the "Maine" class 
so that they would form a part of a homogeneous fleet 
of five vessels. Now, however, they conform neither 
to the "Maine" class nor to the "Louisiana" and "Con·, 
necticut." By an increase of a knot in the speed, 
these ships could at once be brought closely up to the 

'sta:ndard of th'e "Louisiana," and with the three 16,000-
ton battleships "Minnesota," "Kansas," and "Vermont," 
contracts for which have just been let, they would 
form a splendid fleet of seven battleships of practically 
similar speed and power. 

• • • 
" SHAMROCK I II." IN DRYDOCK. 

When the underbody of "Shamrock IlL" was reveal
ed in dt.Ydock at the Erie Basin, it was evident that 
she corresponded very closely with the description fur
nished by our Glasgow correspondent at the time of 
her launch. Of course, the view then had of thE 
yacht was obscured considerably by the' double pon
toons in which she was launched, and it was not 
until one had an opportunity to look her over in dry
dock that a just appreciation of the undeniable beauty 
of the boat could be had. 

"Shamrock IlL" is a marked departure, in some reo 
spects, from any challenger that has been sent over 
from the other side for many years past. We have to 
go back to "Valkyrie II." to find a midship section 
that bears any similarity to the easy bilges and full 
garboards that distinguish "Shamrock IlL" so sharply 
from any of her immediate predecessors, and in this 
respect she is the most "wholesome" yacht of any of 
the existing challengers and defenders of the 90·foot 
class. Having said this much, it has to be admitted 
that all the other characteristic features of the boat 
are marked by the extremes of beam, draft, and over
all length to which designers have been driven, in 
their attempt to carry a maximum amount of sail 
under a rule which, unfortunately, puts no limit what· 
eyer upon sail area-an unfortunate omission, to 
which more than anything else is to be at
tributed the absurdly exaggerated proportions of 
the modern racing 90-footer. The over-all length 
of "Shamrock" is close to 140 feet, the water
line length slightly under 90 feet; beam about 25 
feet, 6 inches-not 22 feet, 6 inches, as reported by a 
cablegram sent out by the builders of the boat; draft 
in racing trim 2 1  feet, and her displacement in the 
neighborhood of 150 tons. Although her midship sec· 
tion is large, the lines, which have been carried out 
with the skill that characterizes all the Fife boats, 
are so sweet and fair that she looks at first glance 
more like a 70-footer than a boat built up to the full 
90·foot limit. The sections throughout are round and 
fair, free from sudden changes of curve or "humps." 
"Round as a barrel" is a. term that may justly be ap
pJted to "Shamrock ilL" She should show small in
itial stability-a valuable feature when the wind is 
light and the sea troubled-while her deep and easy 
bilges will give her great sail-carrying power when 
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she is heeled to her best sailing lines. The boat will 
be comfortable in a seaway, and she will do her best 
work over the windward and' leeward course. Her 
deep midship section will be a drawback to the boat in 
reaching, especially when the higher speeds are at
tained and wave-making begins, and on this point of 
sailing "Reliance" will probably have no difficulty in 
leaving her. To windward, judged purely by their 
models, "Shamrock IlL" should be the better boat; 
but "Reliance" has shown such unexpectedly good 
windward qualities that it is likely that she will be able 
to hold her on this point of sailing and possibly pull 
away from her. Before the wind, under spinnaker, 
"Shamrock IlL," because of her smaller wetted sur
face, should be the more slippery boat; but, on the 
other hand, the enormous sail plan of "Reliance" will 
probably outweigh her greater wetted surface, and 
pull her down to the leeward mark some minutes 
ahead of her more handsome sister. 

The sail plan of "Shamrock 11." was found to be 
so pre-eminently satisfactory that it h'ls been adopted 
with very little change in "Shamrock IlL," the later 
boat carrying about a couple of hundred more square 
feet of sail. The mast is 158 feet in length, and the 
boom 104 feet, with a base line of 78 feet for the for
ward triangle. The rig is thus, relatively to "Reli
ance," narrow for its height and favorable for wind
ward work. The question now is whether the deeper
bodied, rounder, and sweeter boat, with her generous 
sail plan of 14,400 square feet, can hold her own with 
a fiat-fioorE)d, I!hoal, full-bowed boat carrying full" 1,500 
square feet more canvas. It is a clear case of a 
gamble on the weather, with the odds largely in favor 
of the overgrown boat. In winds that will allow "Re
liance" to carry her sailspread, we think there is not 
a doubt as to the outcome; but should the wind pipe 
up to a strength of 20 to 25 knots, we prophesy dire 
trouble for the scow and a good fighting chance for 
the smaller boat. 

• •••• 
THE HEAVENS IN JULY. 

BY HENRY NORRIS RUSSELL, PH.D. 
The brightest and most interesting regions in the 

evening skies of July lie to the eastward of the merid
ian. The Milky Way, rising obliquely from the north 
point of the horizon, sweeps round in a vast curve to 
1!he eastward of the zenith, and descends toward the 
south. Along it we find a series of brilliant constella
tions. Beginning low in the north, we first find Cassi
opeia-familiar at all seasons, for in our latitude it 
never sets. Next above, on a level with the pole star, 
a few rather inconspicuous stars mark the place of 
Cepheus. 

Though this group hardly adds much to the bright
ness of the sky, the next one makes up for its de
ficiency, for it is the splendid constellation Cygnus. 
This is one of the few groups of stars that bear any 
resemblance to the objects for which they are named. 
It takes but little imagination to see the head and 
body of a fiying swan in the line of stars that lies al
most centrally in the Milky Way, and its outstretched 
wings in the equally conspicuous line that crosses it. 

The southernmost of the principal stars of the con
stellation-Beta Cygni-which marks the tail of the 
swan, is well worth looking at with any telescope, 
however small. It is one of the finest double stars in 
the heavens, though a very wide pair, and is an admir
able example of contrasted colors, the principal star 
being orange, and its companion blue. The two stars 
have a common proper motion in space, and it is not 
unlikely that they are also in revolution around one 
another, though the period must be many thousands 
of years, as the stars have shown very little relative 
motion in the last century. Their distance from the 
earth is very great--too great for accurate measure
ment-so that we can only say that the system must 
be one of enormous magnitude, so great that the sun, 
or even Sirius, if set alongside it, would seem small 
in comparison. 

Close to Cygnus, and on the western edge of the 
Milky Way, is Lyra. The brilliant Vega marks this 
constellatian so conspicuously that it is one of the 
easiest of all to recognize. 

Below Cygnus the Milky Way divides into two 
branches, which pursue a roughly parallel course as 
far as the southern horizon. The western branch is 
comparatively faint, but the eastern one contains the 
brightest part of the galaxy that we ever see, and is 
full of intricate patches and k;:}ots of brightness, and 
also of dark holes and pockets, some of a most extra
ordinary character. One of the most conspicuous is 
in Cygnus, and looks almost as if a dark streak of 
cloud obscured the stars. 

Not far below Cygnus, in this branch of the Milky 
Way, lies Altair, a first-magnitude star, and one of 
our nearer neighbors. There are no very bright stars 
lower down, though the little inverted "milk dipper" 
in Sagittarius is a characteristic configuration, but the 
galaxy itself is here fine enough to reward observation 
abundantly. 

West of Sagittarius, and right on the meridian, 

Scientific American 

Scorpio Is in full view, from the three stars which 
mark his claws and the red Antares in his body down 
to the recurving end of his upturned tail. It is a 
pity that we never see this constellation at a greater 
altitude, clear of the mists of the horizon, for it is one 
of the finest in the heavens. 

There is little of interest east of the Milky Way. 
Pegasus is just rising below Cygnus, and Capricornus 
is partly visible below Altair. 

The planet Saturn, which is about an hour high in 
the southeast, is the brightest object in that part of 
the sky. 

On the meridian are Draco, above the pole, Hercules, 
almost overhead, and Ophiuchus, stretching south
ward toward Scorpio. Virgo and Bootes are farther 
west, and their principal stars, Spica and Arcturus, 
are the chief adornments of the western sky. Mars 
is near the former, but is not very conspicuous. 

Leo, which is just setting, and Ursa Major, which 
fills the space to the left of the pole, complete the 
list of the constellations now prominent. 

THE PLANETS. 
Mercury is morning star until the 25th, when he 

passes through superior conjunction, behind the sun, 
and becomes an evening star. 

He is rather higher than usual and easily seen dur
ing the first ten days of the month. On the 1st he is 
in Taurus, not far from Aldebaran, and rises at about 
3: 30 A. M., an hour before the sun. 

Venus is evening star and is very conspicuous. On 
the 9th she reaches her greatest eastern elongation, 
being 45% deg. from the sun. As she is moving south
ward, however, she does not remain in sight quite 
as late as she did in June. On the 1st she sets at 10 
P. M., but on the 31st at about 9 P. M. She is moving 
eastward through Leo and Virgo during the month, 
and passes close to Regulus on the 16th-within a de
gree of him. Her phase changes from a half moon to 
a pronounced crescent during the month, but her de
creasing distance, and increasing apparent diameter, 
more than make good the deficiency, so that she is 
growing brighter. 

Mars is evening star in Virgo. On the 6th he is 
in quadrature with the sun, and comes to tile meridian 
at 6 o'clock. He is rapidly receding from the earth, 
and is only one-quarter as bright as he was at opposi
tion in March. As he moves eastward through Virgo 
he passes quite near Spica, their least distance, 1 % 
deg;, being reached on the 23d. 

Jupiter is in Aquarius and rises about 10 P. M. on 
the 15th. He is the most conspicuous object in the 
morning sky, but it is still too early to observe him 
comfortably il(l the evening. 

Those who can command good telescopic aid, and 
who are interested in watching his satellites, will be 
repaid for the trouble of looking at him on the nights 
of the 22d and 29th, for on both these occasions the 
planet appears for some time with only one visible 
satellite-the fourth. On both nights the first satellite 
is in transit in front of the planet, and the second and 
third are behind it, or eclipsed in its shadow. The 
succession of phenomena-ingress or one satellite, 
egress of another, occu'ltation of a third, etc., occupies 
the whole night, but the most interesting h.ours of ob
servation are from 1 1  to 1 in both cases. 

Saturn is in Capricorn us, and comes to opposition 
on the 30th. He is still very far south, but is a little 
better placed than last year. In spite of his low alti
tude he is a most interesting telescopic object. The 
smallest instrument will show his rings, and ilis 
brightest satellite, Titan, whose motion round the 
planet, completed in a period of 16 days, is interesting 
to watch. A larger instrument brings out the smaller 
satellites nearer the planet, as well as the outer one, 
Iapetus, which is about three times as far away as 
Titan, and takes 80 days to complete its circuit. 

Uranus is in Ophiuchus, and comes to the meridian 
at 10 P. M. on the 15th. Neptune is morning star in 
Gemini-too near the sun to be observed. 

THE ]\fOON. 
First quarter occurs at 4 P. M. on the 1st, full moon 

at 1 P. M. on the 9th, last quarter at 2 P. M. on the 
17th, new moon at 8 A. M. on the 24th, and first quar
tor once more at 2 A. M. on the 31st. The moon is 
nearest us on the 24th, and most remote on the 10th. 

She is in 'conjunction with Mars on the evening of 
the 1st, Uranus on the 7th. Saturn on the 11th, Jupiter 
on the morning of the 15th. Neptune on the 22d, Mer
eury on the 24th, Venus on the 27th, and Mars again on 
the morning of the 30th. 

The most noteworthy of these conjunctions are those 
with Jupiter and Mars, which are quite close, especial
ly the first conjunction with Mars. In fact. an occul
tation of the planet is visible from the southern parts 
of the United States on July 1. the hour verging from 
8 to 9 P. M. Eastern Standard time, according to the 
location of the observer. As seen from New York,. 
Mars will only make a close approach to the northern 
limb of the moon. 

Cambridge, England. 

SCIENCE NOTES. 

The Great Salt Lake of Utah is gradually drying up. 
Readings taken by United States Section Director Hyatt 
show that the lake level, despite heavy rains, is 2 feet, 
6 inches below the nOlmal. 

Before the Chemical Congress at Berlin, on June 7, 

Prof. W. Markwald exhibited specimens of polonium. A 
bit of the metal was shown weighing 0.15 of a grain, 
which was produced from two tons of uranium at a 
cost of $75. 

Andrew Carnegie has purchased the famous zoo'logi
cal collection of Baron de Beyet, of Brussels. 'fhe col
lection is especially rich in specimens of extinct birds 
of central Europe and nO'rthern Asia. The collection 
is to go to Harvard University. 

The temperatures of the stars are given as follows 
in the Report of the International Congress of Physi
cists of 1900: 

Star. W.L. 
The Sun .... . . . . . ... . . ... . . .. .. 0.54 
Sirius _ . . . .  _ ..... . . . . . .... . _ . ... 0.46 
Vega _ .  _ ........................ 0.46 
Arcturns .............. _ . . .  _ . .... 1.08 
Aldebaran ................... _ ... 1.03 
Betelgeux _ ... ..... . ...... . . . _ . _ .0.94 
Electric Light _ . . . _ . . . .  _ .  . .  _ . . . 0.84 

TO 
5450 
6400 
6400 
2700 
2850 
3150 
3500 

to 
4850 
5700 
5700 
2450 
2550 
2800 
3150 

W. L. is the known wave length of the wave of maxi
mum energy; T, t are the limits between which the 
ahso'lute temperature must lie. 

In the early history of Virginia and Maryland to
bacco was by all odds the most important crop, and it 
was even possible at times to secure a wife in exchange 
for a moderate amount of tobaccO', as in later days in 
the West a squaw could be obtained in exchange for a 
small amount of whisky. In 1732, at Jamestown, tobacco 
was made a legal tender for all debts, including cus
toms. In about a dozen years after the founding of 
Jamestown by Capt. John Smith, an English nobleman, 
Sir Edwin Sandys brought over with a shipload of 
supplies ninety young English maids, who, immedIately 
upon their arriva'l, were wooed and married by the 
colonists, each being paid for at the rate of "1�0 pounds 
of good tobacco." As late as 1777 the annual poll-tax 
of Baltimore city and county was fixed at 172 pounds 
of tobacco. Tobacco, it is well known, was a native 
Indian crop in America before the advent of Colum
bus. 

With their little red wrappers de�orated with black 
pO'lka-dots, the various members of the lady-bug fam
ily are gay and attractive members of the insect 
world. They are always man's friend, and get mast 
of their living by preying on the destructive soft
bodied plant lice, the most common of which is the 
green aphis, which can commonly be found on house 
plants and rose bushes. The most striking example 
of the usefulness of the lady-bug to the horticulturists 
is seen in the case of Vedalia cardinalis, the bug which 
was imported from Australia and which saved the 
citrus trees of California by destroying the cottony
cushioned scale which was devastating the orange 
and lemon groves. In the study of the grain aphis 
it was found that a species of lady-bug preyed upon 
this pest. The former were observed to go tiown 
among the roots of the grain in the field in search 
of the aphides, and to pass the winter along with them 
in that situation. The larVa! of the lady-bug also live 
principal'ly upon insects which are destructive to gar
den and field crops. The dainty lady-bug should never 
be destroyed. 

In a note in Science Dr. Sidney Reeve presents 
in a brief form the views respecting the dissipa
tion of energy set forth in his book, "The Thermo
dynamics of Heat Engines." In discussing the second 
law of thermodynamics he says: While any given 
quantity of energy tends, so long as it exists without 
transformation, to fall in intensity and never the 
reverse, yet the secondary form of energy i11to which 
that quantity may at any time find itself transformed 
possess�s a degree of intensity that is entirely inde
pendent of that of the original quantity, and which Is 
the maximum permitted by circumstances. In other 
words. energy tends downward in intensity during un
transformed existence and upward during transfOl:ma
tion. This necessarily denies in toto the doctrine of 
the dissipation of energy and affirms, on the contrary, 
that as much exaltation of energy as depression is 
constantly going on. In short, the total fund of in
tensity or availability of the energy of the universe is 
as constant as is the universe's total fund of mass, 
or as is its total fund of the product of the two, energy 
itself. The availability of the energy of the solar 
system is. of course, being steadily dissipated. But 
astronomy has long since passed the point where ob
servations confined to the solar system suffice for the 
establishment of fundamental principles of this sort. 
The old doctrine of the dissipation of energy neces
sarily excluded any possibility either of the universe 
being infinite or eternal in its extent. or of its being 
one with the solar system. The new statement is not 
only consistent with such Views, but it implies them. 
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DU)(PING-CAR WITH CONVENIENT LOCK AND 
RELEASE . 

An improved device for railroad dumping cars is 
covered by a patent recently granted to Mr. A. J. 
Twiggs, of Augusta, Ga. The invention relates par
ticularly to cars having peak-shaped bottoms and side 
doors which open outwardly to allow the contents of 
the cars to slide out to the sides of the 
track. The improvement may be placed on 
any flat car at moderate cost, and consists 
in a new locking means which may be read-
ily operated to lock or open these side doors. 
A winding shaft passes longitudinally 
through the car below the peak bottom and 
to this shaft the side doors are connected 
by chains. The shaft is provided at each 
end with a ratchet wheel adapted to be en
gaged by a pawl fulcrumed upon an operat
ing lever which is hung loosely on the winn
ing shaft. The ratchet is locl{ed against re
turn movement by a dog pivoted on the car 
body. The dog is provided with an upward
ly extending tripping arm which is adapted 
to be engaged by a latch. When operating 
the ratchet this latch is thrown out of en
gagement with the tripping arm. The trip
ping arm is so disposed relative to the 
ratchet pawl that, with the latch thrown 
up, when the lever is moved to the left this 
arm will be engaged by the fulcrum end of 
a pawl and the dog will be thus swung out 
of engagement with the ratchet wheel. Fur
ther movement of the lever causes the dog 
to lift the pawl also out of engagement with 
the ratchet teeth. thus unlocking the shaft. 
The chains are then free to unwind from 
the unlocked shaft and the pressure of the 
load against the side doors of the car causes the doors 
to swing open. When it is desired to close the doors 
the lever is swung forward, throwing the pawl into en
gagement with the ratchet wheel and permitting the 
dog to fall to its normal pOSition. A short up-and
down motion is now given to the lever which inter
mittently turns the rat.chet wheel, winding up the 
chains on the shaft and drawing the doors to their 
closed position. The latch is now thrown into engage
ment with the tripping arm and the doors are thus 
securely locked. 

... � . 
GERMAN TESTS OF THE PUPIN SYSTEM OF LONG

DISTANCE TELEPHONY. 
In SUPPLEMENT No. 1308 we gave a thorough explana

tion of the earlier experiments of Dr. M, I. Pupin, of 
Columbia University, in long-distance telephony. 

A praetical demonstration of his theory concerning 
the action of uniform and non-uniform conductors, to· 
gether with the effects produced by the non-uniform 
conductors upon the amplitude of the waves, showing at 
the same time the limit to which such non-uniform con
ductors may be used, is also given. Dr. Pupin's inves
tigations were directed mainly toward lessening the 
electrostatic capacity of cables, aerial, subterranean, or 
submarine. To do this within the circumscribed limits 
of a laboratory, it was necessary to construct a line 
with an ohmic resistance equal to that of a cable of a 
given length, and this he accomplished by the use of a 
line of tin foil carefully insulated and folded many 

Fig. S.-AN AERIAL LINE EQUIPPED WITH PUP IN 
COILS. 
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times upor itself. When finished, the line possessed a 
resistance equal to that of 250 miles of cable. This 
cable, with the means employed to make of it a non
uniform conductor, we also illustrated in the same 
issue, The theory then, and so much of its applica
tion as was possible within the walls of the laboratory, 
we owe to Dr. Pupin; for a more extended application 

IMPROVED LOCKING DEVICE FOR DUMPING-CARS. 

of the theory we must look to others. We all know 
that telephone lines over long distances, such as from 
New York to Philanelphia, Albany, Boston, or Buffalo. 
are simple, open, free copper wires suspended from ordi
nary telegraph poles. This method of construction is 
not followed from pur8ly economical reasons. A line 
of this length, if formed into a cable of ordinary con
struction, would not deliver an audible word at the 
receiver. 

Peculiar effects are apparent the moment these wires 
are insulated and formed into a cable. The so-called 
electrostatic capacity of the cable operates to damp the 
telephone currents, and by atteJl.nating the waves 
prevents them from reaching the' terminus. 

The greatest difficulty is experienced in sending 
a message through an ordinary cable 30 miles long. 
A cable 50 miles long presents insuperable diffictJI
ties. Many attempts have been made to reduce the 
capacity of the cables, such as placing layers of 
paper between the insulating materials of correla
tive wires, thereby to hold a film of air about them 
and thus lessen the effect of the various electric 
currents passing in such close proximity. 

Such experiments have proven in a measure suc
cessful, but only for moderate nistances; a few 
miles added to the length renders them ineffective. 

By a practical application, however. of Dr. Pup
in's discov.e·ry, cables five and six times as long as 
those now in use may be successfully operated. 

The damping of the telephone currents depends 
upon three factors; the resistance of the conductor, 
the capacity of the cable, and its self-induction. 
An increase in the first two produces a like increase 
in the attenuation or damping, while any augmenta
tion of the self-induction diminishes the damping. 

Accordingly, we may reduce the attenuating effect 
of the cable, regardless of its capacity, to any desired 
point, provided we are able correspondingly to in
crease the self-induction. The phenomenon of self-in
duction was known to both Heaviside and Thompson, 
who even knew that the in-
duction coils should be distrib
uted along the cable; but it re
mained for Pupin to work out 
the law according to which 
the coils were to be placed, 
and fix their exact position up
on the cables. thus furnishing 
the first practicable and trust
worthy application of the sys
tem_ Pupin discovered that, 
in orcer to accomplish the de
sired result, the coils must be 
inserted at distances corres
ponding to a fractional part of 
the wave length of the alter
nating current passing along 
the cable (conductor). 

With these data before them, 
Siemens & Halske, of Berlin, 
made many experiments in 
their laboratory which gave 
most astonishing results. By 
the permission of the German 
Imperial Postal Department, 

this firm proceeded to equip the subterranean telephone 
cable with Pupin coils, the cables consisting of 28 
double copper wires 1· mm. thick each, which connect 
Berlin with Potsdam over a distance of twenty 
miles. The insertions of the induction coils took 
place at the coupling boxes, one case of coils such as 
we show in Fig. 1, being laid at every other coupling 

box. In this manner, just half of the 28 
double lines were provided with spools. 
Each case, or metallic box, contained 14 coils, 
the detailed construction of which is shown 
in Fig. 1, duly sealed and filled with insulat
ing material such as paraffin. The ends 
emerging were then joined to the corres
ponding ends of the main wires inclosed in 
the sleeve joint, which was likewise poured 
full of insulating material. The distance 
between each successive case of coils wa3 
4,265 feet. Measurements showed that, 
after the connecting in of the spools, the 
self-induction had increased two hundred 
fold, while the damping constant had been 
reduced to one-sixth. A great improvement 
in the talking efficiency of the line was to 
be expected, and the results confirmed the 
expectation. 

When one of the loops provided with the 
Pupin coils was compared with one left 
without such assistance, the difference in 
the intensity of sound was astonishing. 
Standing at a distance of 15 inches from 
the receiver of an ordinary line. the words 
could scarcely be distinguished, while the 
receiver of the Pupin line projected the 
sound waves with such energy that the 
words were distinctly audible across the 
room, 33 feet distant. More startling was 

the effect of the Pupin system when several of the 
loops were connected. Three loops formed a con
tinuous line of 60 miles in length. Over this length of 
unassisted wire the voice of the speaker could hardly 
.be heard, and when five loops were connected, making 
a line 100 miles long, it gave out altogether, fail
ing to deliver a word at the receiver; whereas the 
Pupin line de'livered the voice with about the same 
intensity of tone as that received over the single 
20-mile wire, thus showing a five-fold increase in 
the speaking property of the line due to the Pupin 
coils. Thirteen Pupin loops were now connected, 

Fig. 2.-INDUCTJON COIL FOR AERIAL CONDUCTORS. 

making a line 262 miles long, and the speaker 
could still be heard, though his voice sounded very 
low. Compared with open wires, it was found that an 
assisted wire of 1 mm. (0.39 inch) diameter in a cable 
was equal to an open unassisted wire of the same length 
but of twice the diameter. Havirfg obtained such 
fayorable results with the cable, the most obstinate 

Fig. I.-THE INDUCTION COIL BOX. 
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of all electric conductors, attention was turned to the 
open or uncovered wires. The line running from 

Berlin to Magdeburg, a distance of 93 miles, was 
selected. The comparison was made between a wire 
2 mm. ( .078  inch) in diameter and 93 miles long, and 
another of 3 mm. ( .118  inch) in diameter and 111% 

miles long. Fig 2 shows the manner o f  equipping the 
former wire with the coils, as well 
as the double insulator. The coils 
were placed upon poles 2% miles 

apart, and it was found that the as
sisted smaller wire far surpassed the 
work performed by the larger wire. 
In Fig. 3 we show a pole with a num· 
ber of coils attached. These results 

prove that in the Pupin inventions, 
new means are provided for greatly 
increasing the speaking property of 
cables. The day may not be so very 
far in the future before New York and 
London, Paris, Berlin, Vienna, or St. 
Petersburg may be telephonically con
nected, and "Hello London," will be a 
common expression in Wan Street. The 
coils necessary to assist a wire are not 
too large to be placed in the sheathing 

of a transatlantic cable. Hence such 
a cable is by no means an impossibil

ity. Such coils, if placed at proper in
tervals, may not exceed an inch in 
length with a diameter of half an inch. 
With the Marconi wireless telegraphic 
and the Pupin relay telephonic sys-
tems in working order, the era of 
quick and easy communication will have arrived. 

A STEEL CABOOSE AND REP AIR CAR. 
BY GEORGE J • •  TONER. 

With steel cars now corning larg�ly into use, en
tirely new prolJlems of maintenance and repair are 
encountered. When a wooden car is wrecl,ed in a co·l
lision or other accident, the problem generally pre
sented is that of getting the debris Ollt of the way as 
soon as possible and to sulJject the following trains to 
the 'least possible delay. But in the case of the steel 
car the damage sustained is of an entirely different 
character. With the proper facilities at hand, it is 
necessary only to replace a few parts, to straighten 
out a few others, aml the car is ready to proceed to it.s 
destination. 

The Goodwin Car Company has been the first to 
meet these changed conditions by the construction of 
a combined rahoose and repair car, which is designed 
to accompany trains of the dumping cars built by that 
company. Such a car is shown in the accompanying 

cut, and was built for the Carnegie Steel Company as 
part of a train "'hich that concern is now operating 
in the viCinity of Pittsburg. One of the features of 
superiority of this car over the caboose of wood is its 
great strength. It has but two sills, which are of steel 
and form the backbone of the car, being situated 
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whatever could be found with its behavior. As 
a repair shop, this car is fitted with the pneu
matic tools which are necessary to remedy any ordi
nary damage that will be encountered on the road, and 
which are operated from the train-line pressure of the 

air-brake system. The car parts are aU interchange
able, and the repair car is fitted out with duplicate 

A STEEL CABOOSE AND REPAIR CAR. 

parts. Where it is necessary, it will be a comparative
ly easy matter to cut out a broken part and substitute 
a new one. A special tool is provided on the car for 
doing this work quickly. By means of this tool the 

rivets are cut out so that new parts can be substituted. 
With the usual cold chisel and sledge hammer, it 
would be impo'Ssibfe to accomplish milch in difficult 
places under the car. 

The tool in question consists of an ordinary piece of 

hydraulic piping with a series of cutting teeth on one 
end, the other end being fitted to the drill ordinarily 
used with the pneumatic equipment. These teeth be

ing a:llowed to operate on the head on the rivet, cut 
it away until it can be driven out with little difficulty. 

In the construction of the steel cars, bolts are used 
instead of rivets on all parts which are most liable 

to damage while on the road by reason of aCCIdent. 
These parts can then be removed and replaced merely 
by the use of a monkey wrench, which feature further 
simplifies the matter of repairs on the road. 

The steel caboose also can be used as an observa
tion car, being supplied with a cupola and a railing 
around the top of the car, From this point the opera
tion of the entire train can be olJserved. By opening 
an air-valve at one end of the car, any car or the whole 
train can be dumped either at the side of the track 

or in the center. This feature is of great advantage 

ELECTRIC HAULAGE ON CANALS. 
BY FHANK C. PERKINS. 

Since the prize competition for an electric canal 
haulage system to be used on the TeItow Canal, con
siderable attention has been drawn to what has been 
done in the same field during the past decade. The 

T�ltow Canal, nearly forty miles in length, it is said, 
would carry nearly five million tons 
per annum, connecting as it does the 
rivers Spree and Havel. The commit
tee in charge of the competition offered 

prizes of about $3,000 for the best elec
tric system of canal haulage. A sco're 
of applicants took part in the compe
tition. 

It may be of interest to consider 
some of the work done in electric canal 
haulage before going into the details 
o-f these tests. In Germany, France, 
America, and other countries experi
ments have been made with electric 
canal haulage systems with varying 
success during the past ten years or 
more. Recently it has been seriously 
questioned whether the raiIroads 
wou'ld be able to supersede the canals 
entirely or even compete successfully 
against them, when electrically 
equipped, for moderate speed transpor
tation of freight. The general ten
dency is to enlarge canals to accom

modate larger boats. The Erie Canal 
has been somewhat enlarged and will 
undoubtedly soon be reconstructed, 

and equipped for handling immense quantities of 

freight. The Oder-Spree Canal was enlarged for boats 
of 450  tons. Th'e Dortmund-Ems Canal boats have a 
capacity of 750  tons. Large boats are also to be found 
on the great Mittelland Canal. 

Lamb's aerial system was tested in America on the 
Erie Canal near Buffalo some years ago and on the 
Finow Canal near Eberswald, Germany. A strong steel 
cable is used in this system for supporting the motor 
carriage. The current is received from an overhead 
trolley wire and travels along the suspended cable. 
The steel cables are all supported on posts a'long the 
hank of the canal. The propelling mechanism consists 
of a revolving drum which winds itself on and along a 
second steel cabIe provided for the purpose. 'rhe 
length of the system installed for this test was some
what less than half a mile. 

The motor used was of about 1 ton weight. 500 volts 

pressure. and of 5 horse power capacity, while the 

speed attained was about 13,000 feet per hour, or 3 .6  

feet per second. O n  canals o f  many curves and turns 

the suspended system of haulage is open to tne objec

tion that many suppo'rting posts are required. The 

weight of the heavy cable is said to be an objection; 

besides, many engineers contend that the cost of main
tenance would be high. One of the advantages claimed 

for this system is that it leaves the bank free. 

TOWING CANALBOATS BY ELECTRIC LOCOMOTIVES (KOET TGEN SYSTEM). 

on the line of the draft and pulling strains. The 
rigidity thus obtained is especially desirable where it 
is found necessary to make use of pushing engines on 
mountain grades. One of the most common forms of 

accident is the result of the collapse of the caboose in 
these trying circumstances. The sudden application 
of the brakes at the head of the train on a slight 
grade has been known more than once to smash the 
caboose into splinters, kil'ling or maiming the occu
pants. The steel caboose has already been put to a 
test of this character in actual practice, and no fault 

in trestle filling and storage purposes, minera:l trans
portation and for filling work. 

........ 
The dahlia is a plant prized solely for its bloom, yet 

were all the Irish potatoes to be destroyed, it is pos

sible that this plant would to some extent replace 
them. Roasted, the dahlia bulb is wholesome and 

toothsome and makes a not bad substitute for the po
tato. When first introduced into Europe, it was not 
for its flower, but as a vegetable that it was valued. 
-G. E. M. 

The Koettgen electric canal haulage system employs 
one rail in some cases and two rails in others where 
tests have been made as on the Finow Canal. 

The electrical equipment was supplied by Siemens & 
Halske of Berlin. The length of track used was about 
3,300 feet and an electric locomotive is employed for 

hauling the canalboats. The single rail is placed far
thest from the canal so as to impede other traffic on 
the canal as little as possible. Two of the locomotive 
wheels are grooved, are small in diameter, and carry 
more than three fourths of the weight. These small 
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grooved wheel s rest upon the rail. A pair of broad 
tire wheels, spring suspended, are employed on the 
side toward the canal, roll ing along the tow path, on 
the ground. 

This singl e-rail locomotive has a 15 horse power 
electric motor operated at 5 0 0  volts pressure, the direc t  

current being suppli ed from a n  overhead trolley. Thi s 

hauling locomotive is said to have made
" 
a speed of 5 �'� 

miles per hour, the normal speed being about 3 miles 
per hour. The motor weighs about 4 , 0 ( 3 pounds. The 

locomotive is low, an upri ght carrying the trolley pole 
as shown in the accompanying illustrations. 

Where two rails  were used on the Finow Canal 
test, with the Koettgen electric 'locomotive haulage 
system, a one-meter gage was employed, and the two 
rails were supported Oil cement blocks in place of the 
usual ties employed in track construction. During 
these tests the locomotive was able to haul three loaded 

barges with a 7 0 0 , O O O-pound 'load at a speed of 3 miles 
per hour, also two loaded and two empty barges at the 
same rate of speed. It has been estimated that with a 
traffic of 10,000 ,000 tons per year the cost with this 
electric system would be 0.0029 cent per ton-mile, and 
with 3 , 0 0 0 , 0 0 0  tons per year, 0 . 0 0 3 8  cent per ton-mile,  
while with steam pow er under like conditions the cost 
would be 0 . 0 0 4 2  �ent and 0 . 0 0 5 8  cent respectively. 

The English aerial electrical canal haulage system, 
devised by Thwaite & Cawl ey, provided a method 
which would not interfere with the use of horses and 
was designed to prevent the waste of energy incurred 
with a screw propeller. The aerial railway provided in 
thi s  system consists of two steel rails of channel sec
tion braced together at one side to form a rigid girder. 
These were supported about 10 feet above the tow 
path by cast iron brackets or by wooden posts placed 

about 30 feet apart. Each of these rails was used for 
supporting electric locomotives of small size having 
four wheels. Two of the wheels were operated on the 
u pper surface and two pressed upward against the 
lower surface, the motive power being

" 
supplied by an 

electric motor geared to the four axles by worm gear
ing, running in oil. A direct-current series-wo und 
motor was used, the tractive force required for towing 
a barge of 1 0 0  tons at 2% miles per hour being esti
mated at 2 5 0  to 3 0 0  pounds. The silliall locomotive was 

controlled from the barge, no operator being r equired 
except on the boat. The current required was said 
to be 15 amperes at 5 0 0  volts when starting up to a 

speed of 4 miles per hour. Mr. A. H. Allen, in refer

ence to this system, gives the following as the cost per 
ton mile and time occupied in transit with horses and 
electric power. With horses at 2 %  miles per hour and 
15 hours as time occupied in transit, O . 0 7 7d. ; with elec
tric haulage at same rate of speed and 12 hours, 0 . 0 3 2d. ; 
while with electric haulage at 4 miles per hour and 
time occupied during transit 7 %  hours, the cost of 
same per ton-mile is given as 0 . 0 4 1d. The advantages 
of the electric haulage system are that the delays i n  
passing are avoided, bridges and tunnels give n o  diffi
culty, power can be supplied to private consumers, 
cost of haulage is reduced, and time of transit as well . 

The Galliot system employe d on the Burgundy 
Canal employs an electric tricycle which is operated 

along the towpath. " A 6-ki'lowatt motor is utilized, 
which receives the current from a suspended trolley 
wire, a towrope being used for hauling the barg�s. 

The tricycle locomotive weighs 4 , 0 0 0  pounds and tows 
a number of boats with 7 0 0  tons at a speed oi 1 1;4 

miles per hour. The power required is stated as 
follows by Van del' Wallen : With a load of 3 8 7  tons 
at the above speed the power utilized is 3 . 4 5  kilowatts ; 
with 1 8 6  tons, and a speed of 1 . 3 7  mJles per hour, 1 . 8  

kilowatts ; and with the tricycle alone a t  a speed of 
3 . 7 5  miles per hour, 0 . 9  kilowatt. 

The Bougie system of chain haulage has also been 

tried on the Burgundy Canal. A motor is place d  

upon the barge, which drives a chain haulage gear, 
and the current is supplied by means of two trolleys 
and two trolley wires. With this system the cost is 
said to be 0 . 6 7d. per ton as compared to 0 . 9 8d. per ton 
for steam haulage, the distance being somewhat l ess 
than four miles, haH of which is in tunnel.  The sys

tem has been fully described in the SCIENTIFIC AMER
ICAN. 

On the Charleroi Canal to Brussels, which is 5 0  
mBes i n  length, the Gerard system i s  employed. The 
power house is located at Oisqueroq, 1 6 %  miles froID' 

Brussels. The tota'l engine and boiler equipment has 
a capacity of 4 5 0  horse power, three-phase alternators 

being operated by the engines with cotton belts. The 
pressure on the line is 6 ,000 volts, and the high-tension 
line as well as a secondary three-phase low-tension con
ductor are carried on poles, the former being 36 feet 
from the ground and the latter 1 8  feet. The pressure 
of  the low-pressure line is 6 0 0  volts. Substations are 

l ocated at intervals of three miles along the canal, in 

which transformers of 36 kilowatts capacity are in
stalled. 

The electric locomotive or tractor is of the four
wlreel type, and runs along the towpath without the 
use of rail s. It is supplied with a 5-horse power three
phase motor, which will handle a maxi mum load of 
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2IJ horse power when necessa ry.  This locomotive is 

about 3 %  feet w i d e ,  a trills less than 8 feet 101l.g, and 
w eighs about 4,000 pounds. A triple trol'ley is'  used, 
and when meeting other boats, the troIl eys are ex

changed ,  or the towropes are exchanged and the tractor 
returns over the same section. Each tI"actor runs 
over a section with five barges, each with loads of 

2 0 , 0 0 0  pounds, the speed being 2% miles per hour. 

The current is also sold to factories and other con
sumers along the canal for light and power service. 

In reference to the various systems of electric canaI 

traction, Mr. L. Gerard is authority for the following, 
calculating the effiCiency as the ratio of the power 
actually developed in the towrope to the electrical 
power applied. ( In Science Abstracts, p.  6 5 7 ,  1 9 0 1 ,  
from Soc. BeIge Elect. Bull. ) "The Koettgen track sys
tem on the Finow Canal showed a maximum efficiency 
of 0 . 7 0 4  when towing a 1 0 0-ton barge at 3 . 7 5  Kilo · 
meters per hour ; the tractor working up to 20 e. h. p. a t  
most, with a n  expenditure o f  5 %  e. h . p . ,  running light 
at 7 . 5  kilometers per

" 
hO'ur. The Denefle tricycle ( old 

form ) O'n the Aire and Deule gave an effici ency of 
0 . 4 1 4  when towing a barge of 2 9 3  tons at 2 . 8  kilo

m.eters per hO'ur, w ith a maximum power of 9 . 3  e. h. p.  
Running light at 3 . 7 4  kilometers p e r  hour, the tri
cycle took 4 . 1 7  h. p. A new pattern of the tricycle 
gave an efficiency of 0.44 with the same load at 2.64 
kilometers per hO'ur. The Gerard tractor gave 0 .534 at 
3 . 6  kilometers, towing two 70-ton barges, and took 5.5  

h. p.  at 4 . 4  kilometers emptl'. The Gerard screw pro
peller system gave an efficiency of 0 . 3 2 2  at 3 . 2  kilo
meters, the screw making 3 7 5  revolutions per minute 
when towing two 7 0-ton barges, and took 5 . 4  h. p.  at 
8 . 2  kilometers empty. This result is cOIIlJlared with 
steam practice, for which a maximum efficiency of 
0 . 2 9 4  is given." Gerard maintains that with ehictric 

haulage a large increase in the number of voyages 
may be obtained over animal haulage, and the elec
trical distribution of pow er for dredging, pumping, and 
other pO'wer purposes as well as for li ghting should

" 
not 

be disregarded in connection with the electrical sys
tem. 

The results of the Teltow Canal competition are of 
particu'lar interest, and refer to the first cost and the 

working cost per ton-kilometer on a canal 37 miles in 
1ength and with one and one-half million tons of freight 
traffic per year as a basis. The first cost of the Siemens 
& Halske system was two and one-half million marks, 
and the working cost per ton-kilometer was given' as 
1 . 0 7  pfennigs; and while the first cost of the Feldmann 
& Zehme system of electric canal haulage was no t 
given, the working cost per ton kilometer was 0.667 
pfennig. The Rudolph system of the Kanaltauerei 
Gesellschaft is given as 2 , 5 9 7 , 0 0 0  marks, and the work
ing cost 0 . 6 1  pfennig per ton kilometer; while the sys
tem having the lowest first cost as well as the lowest 

working cost was that of Ganz & Co.,  of Budapest, Aus

tria-Hungary. The working cost was 0 . 4 3  pfennig per 
ton-kilometer, and the total first cost only about seven 
thousand marks over one million marks, or l ess than 
half of th e first cost of the other systems above men
tioned. 

• .  e . •  
The Kite Pri n c i p l e  i n  A e rial N avigatio n .  

B Y  GARRETT P .  SERVISS, JR. 
When the problem of aerial navigation, with ma

chines heavier than the air, and supported by mechan
ical means, was finally put upon a firm scientific basis 

by the experiments of Tatin, Langley, and others, i t  
became evident that man was physically incapable 
of supporting himself in the air by his own exer
tions. 

Attention was then directed toward the perfection 
of light motive powers, until at the present day, 

thanks to the wide popularity of the air-cooled gaso· 
line automobile engine, experimenters may obtain on 

the market engines perfectly suited to the require
ments of aerial machines. 

Up to within a few years, however, the would-be in

ventors of flying machines have devoted the greater 
part of their ingenuity to the propelling features of 
their usually fantastic creations, and have neglected 
the problem of maintaining stability. The few ma

chines which have passed the speculative stage, and 

have been experimented with, have invariably proved 
wofully deficient in the ability to keep on an even 

keel in any except the most steady air conditions. 

It seems, however, that this problem has remained 
unsolved so long simply becau se of this lack of atten
tion to the mechanical principles involved, and not 

to the difficulty
" 

of the problem itself. The kite has 
been showing inventors the way to secure stability 
for centuries, but apparently its lesson has been un
heeded, as there has never, to the writer's kn owledge, 

been a machine constructed which was even deSigned 
to maintain equilibrium on the principle which keeps 

the kite on an even keel. Let us see what this prin

ciple is, and how inventors have neglected it here
tofore. 

A kite is acted upon by only two forces, one passing 

through the center of pressure of the aeroplane sur
face and normal to it, the other acting at the point of 

JUNE 27, 1903. 

attachment of the string al\d in a �lirection tangent 

to the string at this point. If the wind shifts, the 
kite veers around, always facing the wind and keeping 

the horizontal component of the string force in line 
with the wind. It is to this veering of the kite, which 

results in its always presenting the same edge of its 

plane to the wind, that we must attribute its stability. 
Nearly every aeroplane machine ever designed or 

built has consisted, besides its particular arrangement 

of supporting surfaces, of one or two air propellers 

with their axes fixed in a direction to drive the ma

chine ahead, and an arrangement of horizontal and 

vertical rudders. 

How far this arrangement differs in its action from 
the kite under a shi fting wind becomes evident upon 

a moment's consi deration. Suppose such a machine 
to be facing a wi nd, and suppose this wind suddenly 
to shift in direction. It is evident that the machine 
will not now be in equilibrium, and in order to re
establish its stability it will be necessary to instantly 
face it around, so that it again presents the front edge 
of its plane normal to the wind. That this could not 

be done by any form of rudder is evident, since the 
turning movement which a rudder is capable of pro
ducing depends entirely upon the relative motion 

of the rudder and the medium in which it acts, and 
when this medium is the air.  shifting its direction of 
motion continually, it is easily seen that the rudder 

would prove very untrustworthy. 
Let us now see if we cannot design an aeroplane 

arrangement which, while carrying its own motive 
power, will perform automatically the exact evolu
tions of the kite in a variable wind. 

To begin with, assume that we have constructed an 
arrangement of supporting planes, which we know by 

its similarity to the kite design will fly successfully 
when a cord is attached to it in a given manner. The 

problem is then reduced to tliat of replacing the cord 
force by the two forces with which we must deal in 
the practical machine, i.  e., the weight of the ma
chinery and occupants, and the pull of the propeller. 
If we so arrange the machine that both of these forces 

are applied at the point of attachment of the cord, the 
weight of the body, machinery, etc . ,  furnishing the 
vertical component, and the pull of the propeller the 

horizontal component, their resultant will be a force 
directed downward and inclined forward exactly like 

the pull of the cord. 
If now the propeller is mounted upon a shaft with 

a universal joint, the vertical plane in which this 

resultant acts may be shifted around as we please. 
The kite, it will be remembered, veers around so as 
to bring this plane parallel to the direction of the 

wind ; and in our machine, if we shift the axis of the 

propeller so as to bring it nearer to the new wind di
rection, it is evident that the machine -will veer around 
exactly as the kite does. 

It only remains then to make this shifting of the 
propeller automatic, and this can easily be done by 
an arrangement like a weather vane, wh ich, in always 
pointing at the wind, carries the propeller with it-an 
arrangement which is used in some wind mills. 

If the machine is in motion, the action is just the 
!:lame as above described, except that by wind we then 
mean the motion of the air with relation to the ma
chine and not with relation to the earth. 

There is one more point worth taking up in this 

connection, and that is in regard to the amount of the 
two forces acting on the kite. A change in the 
strength of the wind acting upon a kit� is of course in
stantly met by a corresponding change in the pull 

of the string. In the propG'Sed machine this equality 
might not be secured instantly. But this is of no con
sequence, since a change in amount of one of two 

forces holding a body in stable equilibrium cannot 
destroy this equilibrium, but will simply produce an 
accelerated translation in the line of the forces. 

In the above discussion the word aerop lane is not 

intended to be confined in its meaning to mathematical 
planes, but includes curved surfaces sometimes called 
aerocurves. 

We have not attempted to analyze stability and 

classify it as transverse and longitudinal stability, as 
such reasoning is mere straw splitting, when the kite 

is stable in its flight and we are apparently able to 
imitate its action perfectly in a practical machine. 

That a machine built on the lines suggested would 
prove stable in full flight can hardly be doubted ; but 
it is not claimed that such a machine would completely 

solve the problem of aerial navigation, since there are 
two more problems confronting the inventor, that of 

starting up from the ground and that of alighting 

safely. These problems do not readily lend them
selves to a theoretical solution, and will probably have 

to be worked out by practice with an actual machine. 

That these problems increase in difficulty with the 

size and unwieldiness of the machine is certain; and 
it seems that success is most certaIn to follow experl
ments with a small apparatus built to carry one man. 
Furthermore, we know that nature has never con
structed flying creatures weighing over about forty 
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pounds ; and altho'ugh the reasons for this limit are 
n ot perfectly obvious, yet the fact in itself must carry 
some weight. 

With engines developing m ore power per unit of 
weight than any animal, and with high-grade steels 
capable of withstanding greater unit stresses per pound 
of weight than any organic material, it seems that we 
ought certainly to be able to raise this limit of weight 
until it includes one man and his machine, and per
haps eventually to construct machines o-f far greater 
capacity. 

• • • 

N e,v Eth nic Type F o u nd in llIc n t o n  G ro t t o .  

The grottoes of Baousse-Rousse, near Menton, are 
now being explored for prehistoric remains under the 
direction of the Prince of Monaco. M. de Villeneuve 

has been carrying on the excavations, which have 

yielded some interesting finds, especially of fossil 
human remains. The chief discovery so far has been a 

human fossil of a new type. The Grotto des Enfants, 
where the work has been carried on, yielded two skele
tons in 1 8 7 4-5 which are now at Paris, but less 
than 10 feet of depth was then explored. M. de Ville

neuve has gone down to 30 feet before reaching the 
rock which constitutes the primitive soil. At 21 feet 

he found a complete skeleton, and 2 feet lower the 
last burial place, containing two bodies. Among the 
fauna are the eland, two deer, one of which is of large 
size ( Cervus canadensis ) ,  bovidffi, equidffi, and others. 
The most interesting animal is no doubt the Hywna 

spe l(f'ca, whose bones have been found below three 
human skeletons at about 20 feet depth. Implements 

and utensils have been found in considerable numbers. 
Quite at the bottom were rough implements of lime
stone and pebble, more rarely in flint. According to M. 

Cartailhac, who assisted in the work, the lower skele
tons should be classed as palffiolithic, and have a con

siderable value. The subject found at 21 feet is a man 
of great height, 6 feet 4 inches, stretched out on a 
layer of cinders, charcoal

·
, bones, etc., more or less 

burned, which constituted the seventh habitation. His 

fEet had been protected by stones and a large block, 
which, in falling, crushed the head, was no doubt 
destined to protect the latter. The skull has been 

reconstructed ; the facial part is very low and well 
developed in length. This individual has the charac
teristics of the race known as Cro-Magnon. Two 
skeletons were found which present great interest, as 

they are of the negroid type. These were buried in 
the eighth habitation. A small ditch was dug to receive 

them and a kind of trilith formed of two vertical stones 
and one horizontal covered the two heads. One is an 
old woman who lies flatwise with the members strongly 
folded up, while the second is a young man approaching 
adult age, lying on the back, and his members are also 
folded. These skeletons are alike in characteristics 
and represent an ethnic type which has not as yet been 

encountered in the quaternary layers. They are of 
small size ( the woman 5 feet 5 inches, the man 5 feet 
2 inches ) and not very robust. The most curious fact 
is that the facial part of the skull presents a strongly
marked negro type in the lower portions. The nose 
is somewhat wide and there exists a sub-nasal prog
nathism as well defined as in the present negroes of 
Senegal or other regions, and in consequence, a retreat
ing chin. It is thus a striking fact that individuals of 

the negroid type have been encountered in this locality 
at a depth of 23 feet. 

• • • 

'rhe C u rre n t  S u p plement. 

The current SUPPLEMENT, No. 1 4 3 4, contains a wide 
variety of instructive articles. Harold J. Shepstone 

gives an excellent description of the new harbor works 
at Dover, illustrating what he has to say by many 
clear pictures. George J. Burch tells something of a 
new capillary electrometer. Sir Oliver Lodge con

cludes his discussion on electrons. " Painting by the 
Acre" is the title of an entertaining article which tells 

how the great transatlantic liners are kept in trim, and 
gives one some idea of the difficulty of counteracting 
the effects of the sea water on ocean steamships. Ever 
since it was discovered how water could be electrically 
decomposed, inventors have sought to make use of 

the discovery for the purpose of utilizing the oxygen 
and hydrogen liberated. Emile Guarini describes the 
Garuti process for attaining this result. Prof. Arthur 

W. Goodspeed's remarkable discovery of new emana

tions from apparently inactive bodies is fully dis
cussed in a paper from his own pen. Profs. Henri 
Moissan and James Dewar outline certain experiments 
on chemical affinity at low temperatures as determined 
by the reaction of liquid fluorine. Edmund Ledger re
views our present information of the much-discussed 

canals of Mars. 

• • • •  
The largest ferryboat in the world was launched May 

23 at the Schichau Shipbuilding Works, at Stettin. 

The boat is designed to carry wh ole t rains o ver the 
Baltic Sea between Warnemuende and Gjedser, provi d
ing direct communication with Copenhagen. 
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A SAFE TY MAGAZINE TORPEDO CANE. 
With our national holiday only a week off, the pat

ent just granted to Mr. John H. Rese, of Alleghany, 
Pa., is G'f timely interest. The patent covers the in
vention of a magazine torpedo cane arranged to pos
itively feed the torpedoes out of the magazine and 
safely explode them in a casing which is so arranged 
that the flames or burnt products of the exploded 

charge will be prevented from returning to the maga
zine and exploding its contents. As shown in our 

ill ustration, the main rod of the cane is hollow, and 
serves as a magazine in 

r---------� which the torpedoes may be 

' .... .... 

stored. At the lower end of 
the cane a casing is secured, 
in which a plunger is adapted 
to slide. The plunger is pro
vided with a recess, which 
registers with the lower end 
of the magazine when the 

plunger is forced up to the 
position illustrated in dotted 

l i nes. The recess is O'f such 
s i ze as to receive on'ly one 
torpedo at a time, which is 

carried down with the 

plunger when the latter drops 
to the normal position, and 
is permitted to roll out into 

the explosion chamber. Now, 
on striking the end of the 
cane on the ground, the 
plunger is forced upwarll into 
the casing, exploding the tor
pedo by crushing it against 

the upper wall of the cham
ber. Tpe fumes and burnt 

products of the explosion are 
blown out through the open
ing at the side of the cham-

'--________ -' bel', being prevented from 
passing up to' the magazine 

A SAFETY TORPEDO by a tongue which projects 

CANE. down into a slot in the 
plunger. At the same time 

the recess in the plunger is brought into position 
to receive another torpedo from the magazine. On 
lifting up the cane, the plunger drops by gravity, 

carrying this torpedo down to the explosion chamber, 
where it is exploded on the next blO'w. The vrdcess 
may be repeated as often as desired, or until the 
magazine is entirely exhausted. 

• • 
ANCHOR WITH YIELDING CHAIN CON NECTION. 

In order to prevent the breaking of anchor chains by 

sudden shocks or pulls due to the motion of vessels 
while at anchor, Mr. William A. Duncanson, of F'al
mouth, Nova Scotia, has invented an anchor having 
a yielding connection with the chain. The shank of 
the anchor is tubular, and movable within the shank 
is a rod to the outer end of which the anchor chain 
is secured. The hollow shank is divided into two 
chambers by a center partition. Through this the rod 
passes and is provided with two perforated pistons, 
one above the partition and the other at the lower end 
of the rod. The chambers are filled with oil or similar 
material not subj ect to fre8zing. A crosshead secured 
to the rod at its outer end is provided with two auxili
ary pistons, which operate in cylinders at opposite 
sides of the main tube, The pistons are normally 

ANCHOR WITH YIELDING CHAIN CONNECT ION. 

held in the positions. illustrated by coil springs on the 
piston rods. In operation the pistons are drawn out 
by any abnormal pull on the anchor chains. The 
shock of a sudden pull, however, is absorbed by the 
cushion of oil against which the pistons are drawn. 

By perforating the pistons the bearings thereon wil l  

b e  relieved t o  some extent, for the liquid w i l l  pass 
through these perforations as the pistons move up
ward. The auxiliary pistons and springs serve to 

check the continuous draft on the main pistons and 

I5Pl'lIlgS, llI a L  is, when the auxiliary devices are com
pletely compressed, the main devices will not be fully 
compressed, so that a complete elastic cushion is ob
tained. The springs on the piston rods serve to re
store the pistons to their normal positions upon the 

slackening of the anchor chain. 

• • 

Engineering N otes. 

The first British use of the Hall signaling appar
atus is to be carried out upon the North-Eastern 

Railroad of Great Britain. Hitherto this system has 
been tested experimentally only in this country. The 

section of track upon which the apparatus is to be in
stalled is between Alne and Thirsk, a distance of abo ut 
11 miles. In the Hall signaling system the normal 
position of the semaphore is horizontal, indicating 
"danger. " By means of an electrical appliance fixed 

to the track the train as it approaches the semaphore 
lowers the arm of the latter, provided the section in 
front be clear ; but should there still be any wheels on 

the rails of the section, this operation is automatically 
rendered impossible. It is proposed to equip the in
stallation with Raven's patent fog-signal ing apparatus, 
and to work the semaphore arms by compressed car
bonic acid gas. Each signal post will have a cylinder 
of gas stored at its base, and the gas is to be conveyed 
to the semaphore arms by means of an electric device. 

Should this installation prove reliable and efficient 

upO'n this section, it is to be extended throughout the 
whole system. 

The work of towing off the large floating dock for 
Durban, which was wrecked on the rocks at Mossel 
Bay, South Africa, during a storm, while on the way 
out, has proved more difficult than was anticipated, 
owing to the difficulty in obtaining hawsers sufficiently 

strO'ng to stand the tremendous strams that have to 
be exerted. The authorities engaged in salving the 
structure also Iound that there was no large vessel 
sufficiently powerful to accomplish this work, and the 

battleship " Monarch" was requisitioned for the pur
pose. By thi s  means the dock was hauled 1 0 0  feet sea
ward, but at this critical point the hawser parted. A 
fresh hawser specially for the purpose has now been 
ordered from England. It is to' be 3,120 feet in length, 
consisting of 7 2 0  feet of 1 8 ·inch Manila cable, with 
1,200 feet of 7 �� -inch steel wire at each end. The dock 
only requires power and an unbreakable hawser to 
refloat her, and it is considered that the damage wilt 

not be so severe as was at first supposed. 

In a recent number of Cassier's Magar-ine may be 
found an interesting discussion of the modern use of 
suspension bridges. From time to time the statement 
is made that suspension bridges are things of the past, 
and that cantilever and other structures have super
seded them. As an instance a correspondent of one of 
the New York daily papers recently maintained that 
"when the problem of really consolidating the city 

of New York w ith its great neighboring cities, to the 
east and west, is really taken in hand, it will not be 
solved by suspension cridges. typical of the en gineer
ing of the early years of the last century, but rather 
by tunnels or by great steel tubular and girder struc 
tures, w hich will link the railroad systems, as wel l  as 
the tho'rou ghfares of the cities." As to this, however, 
it is proper to point out that the old form of suspen
sion bridge is an antiquated, superseded structure in 
only the same way that all old designs are antiquated 
and superseded. It is not the principle that is wrong ; 

it is that the details are behind the modern methods 
of construction. To eliminate the suspension bridge 
from modern work would be to deprive engineers of a 
form of construction which has special adaptations 
and which modern science cannot afford to give up. 

A contemporary remarks that a recent computation 
has placed the total aggregate power of steam tur
bines in use or under construction or ordered in 

different parts of the world at over 5 0 0,000 horse 
power. Of this total the major portion is used or to 
be used for the driving of dynamos, alternators or 
other electrical machinery, while the next in point of 

power consumption is marine engines. An item in 
point is the contract recently given to the British 

Westinghouse Electric and Manufacturing Company, 
Ltd., by the Metropolitan District Railway Company, 
of London, England, for four turbo-alternators. Each 

of these machines is designed for a normal capacity 
of 5,500 kilowatts, but will be capable of carrying an 

overload of 50 per cent, giving for each unit a maxi
mum output of 8, 250 kilowatts, or about 11,000 E .  
horse power. These turbines will b e  not . only the 

largest steam turbines ever made, but also the most 
powerful single cylinder engines ot any type what
ever in the world. Very few multiple cylinder engines 
existent have greater power. Notwithstanding the 
enormous power they will develop, the dimensions of 
these engines are only 29 feet in length by 1 4  feet 
wide, by 1 2  feet high. the overall length of turbine 

and alternator being 51 feet 9 in ehes. The steam 

pressure will be 1 6 5  pounds per square ineh.  and the 
speed 1,000 r. p. m. 
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THE " TELEPHOT, "  A NOVEL APPARATUS rOR PHOTO 
GRAPHING AT GREAT DISTANCES. 

BY DR. A.  GRADENWITZ. 

An interesting communication on tel ephotography 

was read before last year's Congress of Swiss Natural

ists, by Mr. A. Vautier-Dufou r. The author has ex

perimented in this field for many years past, and is 

keenly alive to objections urged against telephoto

graphy. He h�s however obtained excellent results 

by means of  a telescope, the objective of which has a 

focal distance as great as 2 .40  m. The eyeglass was 

removed so that the image was formed a t  the focus of 

the objective. The author hence inferred that this 

process would best su it his purpose. The only draw

back was the difficulty of carrying so cumbrous an ap

paratus about. With the assistance of the Geneva 

a stronomer, Scheer, the problem was solved.  Both 

constructed an apparatus with an objective 16  cm . in 

diameter and 2 .40  m. in focal length, the latter being 

reduced to the third part of  its val ue, by inserting 

two plane mi rrors between the objective and the plate. 

The losses by reflection of  these mirrors did not ex

ceed 5 per cent. Exposures of  10  seconds were re

quired when yellow screens and orthochromatical 

plates were used, while without a screen excellent 

snap shots coul d  be taken with exposures of  abou t 

1-75 sec.  The total length of the apparatus was only 

3% inches. 

Vautier-Dufour is  now constructing an apparatus 40 

cm.  in length.  the diameter of the objective being 0 .10  

cm.  and the  focal length 1 . 2 0  m . It  is hoped to obtain 

good instantaneous photographs with exposures rang

ing between 1-200 and 1-500 sec. The same apparatus 

may be u sed to take ordinary photographs with an 

objective 0 .25  m . in focal distance. 

The following advantages are claimed for this in

genious device, as compared with tele-obj ectives

greater intensity, better definition, h igher magnifica

tion, and an easier adjustment. As regards the neat

ness of images, the views presented before the mem

bers of  the congress were perfectly sharp as far as the 

edges of the field of  view. Twelve-fold magnifications 

were obtained, without the apparatus ceasing to be 

portable. 

Telephotography in its new form is likely to prove 
useful both for scientific and industrial pu rposes, as 

well as in warfare. The physicist will be able to 

photograph any phenomenon visilJle at the extreme 

horizon, such as mirages , etc . ,  as wel l as those which 

he could not approach himself without danger, such 

as, for instance, volcanic eruptions. The naturalist 

may now safely olJserve wild animals and photograph 

them from a distance. The amateur astronomer will  

be in a position to take splendid views of the principal 

heavenly bodies. The explorer of Arctic regions will  

observe, by means of the "TeH�phot," distant and in

accessible points.  Archreologists and architects will  

use the apparatus to fix on the photographic plate 

buildings and monuments too distant to be taken with 
an ordinary apparatus. Military and naval officers 

w i l l  be able to observe and to study the movements of 
the enemy ( the apparatus may in fact be  well used as 

a telescope ) ;  final I y ,  all  topographical measurements 

will highly profit by this ingenious apparatus.  

The scheme of the apparatus, as constructed by 

Messrs.  Boissonnas & Co. ,  Ltd . ,  Geneva, Switzerland, 

is  shown in the diagram. The rays emerging from 

the objective A will strike the plane mirror B, by 

which they are reflected on the second mirror G, to be 

conveyed after another reflection, to the photographi

cal plate placed at D. By substituti n ..;  for the l ong-

Scientific American 
distance objective an ordinary one ( with 'a focal dist

ance of 20 or 30 cm. ) ,  the apparatus may be made to 

serve for ordinary photographs. The "Telephot" may, 
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moreover, be, at a moment's notice, converted into a 

terrestrial or astronomical telescope. 

Our il lustrations show the apparatus set up for use, 

as well as some photographs taken with it. 

.. , . . . 
COALING WARSHIPS AT SEA. 

BY HEHBERT C. FYFE. 

1<'01' some little time past experiments have been 

carried out both in British and American waters with 

apparatus for coaling men-of-war while steaming on 

the high seas. 

These experiments, so far as the United States navy 

is concerned, have reached a practical conclusion, 

and the U. S .  battleship " I llinois" is now completely 

fitted with an apparatus for taking 

coal at sea. She is the first warship 

to be completely equipped with the 

marine cableway, and her equipment 

will permit her to take coal at sea 

from any masted vessel . The 1m· 

perial Russian battleship "Retvizan" 

is also equipped with a similar in

stallation which is  giving satisfac

tory service. 

In Great Britai n the apparatus with 

which experiments were made consisted of a cableway 

fitted on the "Muriel" collier. It  has had several sea 

tests and the results were considered highly success

fuL The collier delivered thirty-five to forty tons of 

coal per hour in a moderate sea and half a gale of 

wind to H. M. S .  "Trafalgar," the battleship towing 

the other at speeds varying from eight to eleven knots 

per hour. 

The idea of placing all the appliances for coaling 

at sea on a warship did not at first find favor in the 

eyes of  many American naval officers, who argued 

that battleships were already overloaded with machin

ery and that to carry the apparatus on board would 

require a number of important changes in the disposi

tion of material located in more or less essential 

places .  

The U. S. Navy Department selected the "I l l inois" 

for the installation and the equipment is being success

fully operated . The only machines required for the 

warship were two special operating winches, but 

t.hese were so designed that they served a double 

pu rpose and displaced two deck winches which were 

already on the superstructure deck of the " I llinois." 

The new winches now perform all the functions of 

the old ones besides thei r own particular work, and 

they occupy precisely the same be!! and employ the 

same foundation bolts as the old ones . These winches 

work the load carriage running between the collier 

and the warship. One winch d raws the loaded carri

age toward the warship, the other winch draws the 

empty carriage back to the collier. 

A single wire rope :y,, -inch diameter, 2,000 feet long 

is employed for this purpose. Both winches run all 

the time in the same direction and the ropes are al

ways taut. The reciprocating motion is given to the 

load carriage by the friction of one slipping drum 

overpowering the other. The drum of one winch is 

always winding in rope. The drum of the other is al

ways paying out rope under tension of the slipping 

of  the friction-heads. The great point about this 

method of operating a load carriage is that it  is in

dependent of the relative motion of the two ships. 

When the ships pull apart one drum slips, thus pay

ing out the rope ; when the ships approach each other, 

the slack given to the rope is wound in. It  is of 

cou rse essential that the rope speed of  the winches be 

greater than the speed at which the ships approach 
each other. 

The operating levers on the after bridge occupy a 

space of about 1 %  square feet between two ventilators 

in the center of the ship, and it is  here that the oper

ator takes his stand in full view of the load carriage 

at all times in its passage to and from the collier. 

The remainder of the equipment on the " I l linois" is 

to be found just below the steering compartment and 

beneath the platform deck.  It  consists of the follow

ing items : A reel suspended from the deck carries 

2,000 feet of % -inch diameter sea-anchor l ine ( weight 

2 ,640 pounds ) .  There are also two :y,, -inch diameter 

conveyor lines ( weight each 508 pounds ) and two sea 

Fig. 1.  -Aiguille du Geant seen from M.er de Glace (Mont Blanc.) Photograph Taken with Fig. l.-Aigullle du Geant. Telephotograph of the Peak Marked in 
an Ordinary Lens. Fig. 1 ,  taken from Mer de Glace (Mont Blanc). 

THE " TELEPHOT," A NOVEL APPARATtJS FOR PHOTOGRAPHING AT GREAT DISTANCES. 
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Looking Aft trom a Warship Coaling from a ColUer Towed Astern. 

EleVating Truck Loading Bags on the Deck 
keady for Hoisting to Masthead. 

cableway Winches on U. S. S . .. Illinois. ,. 

[ransferrlng full Coal BaR's an" 
Removing Empty Bags. 

Loaded carriage and 
Hauldown Block. Collier " Marcellus " l..oaUng the .. J'!1a ssachusetts." 

Ru�slan Batuesh1p " Retvlzan " Coallng from a Coll1er Which She Is Towin, Astern, 
COALING WABSIlIP8 AT SEA. 

© 1903 SCIENTIFIC AMERICAN, INC.



anchors. Then there are the haul down block carriage, 

loading blocks, etc. , all of which occupy a space just 

below the deck 16  feet long, 7 feet wide, and 4% feet 

deep. 

Several improvements have been made in the marine 

cableway since the early experiments between the U. 
S. battleship "Massachusetts" and the collier "Marcel

lus." The sea a nchor line i s  now %-inch diameter in 

place of % -inch as  formerly, and it  wil l  easily sustain 

the tension due to conveying one ton of coal. The 

sea anchors have not been altered in any way. 

The coil spring ( weighing 1,200 pounds ) attached 

to the mainmast would be completely compressed 

under a load of 20,000 pounds, but a 1 2,OOO-pound 

strain is all that is required to carry a load of one ton. 

As the warship dips and rises in the waves, the spring 

will compress and elongate in uniformity with the 

ship's motion, and this serves to equalize the some

what varying strain on the sea anchor. This spring 

as used on the " I llinois" i s  8 feet long and is  heavier 

than that used on the "Massachusetts." 

The load carriage works very simply. It contains 

three wheels and a "grip" arranged in a vertical line. 

The elevating devices can be stowed away on the war

ship and set up on board a collier at sea in to. very 

short time. A sheave block is  lashed to the 

foremast and mainmast, and these support 

the sea anchor line and allow it to play free

ly through them. Just below is the tail 

block, about which the conveying line bends. 

At a point above the sea anchor line another 

lashing i s  made, and two :}4 -inch wire guy 

ropes are there attached and led forward to 

the starboard and port sides of the ship, 

where they may be attached to the deck at 

almost any place found convenient. 

Loads can be hoisted from the port deck 

and then the starboard deck, alternately, to 

the two men at the masthead. One of these 
takes in his hand the loose ring which is 

attached to the elevating hook. When the 

load carriage reaches the collier's masthead, 

the ring is placed by hand over the hook of 

the carriage, a lever is  pulled on the elevat

ing truck and the load is  dropped and thus 

transferred to the load carriage. This op-

eration can be accomplished in two seconds. 

The other man takes off the empty 

bags on their return from the war

ship, and sends them down to the 

deck for refilling. 

In the original experiments on 

the U.  S.  S .  "Massachusetts" a pair 

of shears was erected and guyed 

for the support of a large canvas 

chute through which the bags of 

coal were dropped. All of this has 

since been dispensed with, the 

ropes of the cable way being all 

pulled down by a nigger-head on 

the quarter-deck winches when it is 

desired to dump the load. 
The improved method of deliver

ing the coal is as follows : 

The load starts out from the col

lier on a downhill route, continuing 

so for more than half the distance. 

When the load is just clear of the 

center of the span and is  in  its 

lowest position the man on the 

quarter-deck of the warship com

mences to pull down the hauldown 

block. By the time the bags reach 

the block they will  be trailing on 

the deck. The operation now stops 

for an instant, the lowering con-

tinues for a foot or more, the load 

is  unhooked from the carriage, empty bags are put 

on, and the whole apparatus is then raised to its 

normal position. At the same time the operator on 

the after bridge sends the empty carriage back to 
the collier for another load. 

. . . ' . 
The Return of the " G all ss." 

After a comparatively brief sojourn in the Antarcti c 

regions, the German "Gauss" expedition returns with 

little, if anything, new to narrate. Despite the fact 

that provisions sufficient in amount to sustain the 

party for three years had been taken a'long, the en

terprise was abandoned comparatively early. The 

reason is  doubtless to be found in the fact that when 
the ship was frozen in, only a month remained before 

the arrival of  the equinox, and with it,  the long 

polar night. Dr. Drygalski had hoped to find winter 

quarters in east longitude 90 and to penetrate as far 
south as the 70th parallel near Termination I s'land. 

As a matter of fact, the "Gauss" never proceeded far

ther south than 6 6 lh  degrees south latitude. The 

British expedition has certainly clone better, for by 

the last accounts Capt. Scott had attained the 82d 

parallel . 

With the Germans out of the ,field, there still re-
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main the British, Swedish, and Scottish expeditions. 

II remains to be seen whether they wi!)) accomplish 

more. 

Dr. Drygalski's party, however, did not return 

empty-handed. Much that i s  new regarding ocean 

depths, marine flora and fauna has been gathered. 

Observations of auroral and magnetic phenomena were 

also made which will doubtless clear up m any a dark 

spot in our limited knowledge. The exact extent and 

value of the exploration carried out can be deterIIllined 

only after a full report has been published. 

• • • • •  
HAILSTONES LARGER THAN HENS' EGGS. 

In the vast Western States of the Union all natural 

phenomena are on a great scale. Rivers are wide, 

deep, and of enormous length ; mountains are lofty 

and rugged, with summits clad in  eternal snow ; gorges, 

valleys and canyons are of stupendous depth ; there 

are cyclones, tornados, blizzards, avalanches. Here 

are some hailstones that fell in Nebraska during a 
summer storm on July 2, 1900.  As the photograph , 

which is sent by Mr. Arthur Inkersley, of San Fran

cisco, clearly shows, the hailstones are considerably 

larger than the hen's egg which has been photo

graphed on the same dish for purposes of comparison. 

HAILSTONES THAT FELL AT ALLIANCE, NEB. 

On 1'on of the Heap is It Hen's Egg. 

HAILSTONES THAT FELL AT YORK, ENGLAND . 

The other picture shows some hailstones which fell 

at York, England, on July 8,  1893 .  While these are 

evidently large stones, i t  is  not easy to say just how 

large, as no well-known object has been photographed 

with them. 

"- Disas t ro u s  Flood In the West. 

Severa'l hundred people lost their l ives in a cloud

burst that almost entirely destroyed Heppner, Ore., on 

the night of June 1 4. The flood came with such sud

denness that the inhabitants were unable to seek places 

of safety. Huge bowlders weighing a ton were carried 

down by the current. Two-thirds of Heppner was 

swept away by the flood. 

. .  ' .  

Colnmbla U ni versi ty's Honorary Degrees to 
Scie nt ists. 

Nine honorary degrees were awarded at the recent 

commencement of Columbia University. Peter Cooper 

Hewitt and Prof. Joseph J .  Thomson were made Doc

tors of Science. The degree of LL.D.  was conferred 

upon Prof. Humphreys, of Stevens Institute of Tech

nology. Peter Cooper Hewitt was presented for the 

degree by Prof. Michael 1 . Pupin. 

Rablng Cotton In the West Indies. 

The possibility of raising cotton on an extensive scale 

in the West Indies, especial'ly Cuba and Porto Rico, has 

not been considered improbable, and agricultural ex

perts who are familiar with the climate, soil, and 

other conditions of these islands have expressed the be

lief that a fair grade of the staple could be produced 

in abundance. A series of experiments have recently 

been concluded in Porto Rico which have a very im

portant bearing on this subject, since they appear to 

not only prove the conclusions of the experts, but ap

parently demonstrate that a very high quality of the 

staple can be grown. 
The experiments have been in progress about three 

years, and have been conducted by several planters 

from Alabama, who are conversant with the form of 

cultivation in the Southern States. At flrst a small 

area was planted with the seed. The resu'lts were so 

satisfactory that this has been increased from year 

to year, until in 1902 the acreage aggregated about 

9,000, the cotton being grown in Sixty different plats. 

The average production in 1902 is announced to' have 

been about 500 pounds to the acre, or equal to one bale. 

As is  well known, this is considerably more than the 
average yield in the Southern States, but perhaps the 

most interesting feature was its quality. 

Samples of it were sent to expert cotton 

handlers in New Orleans, Charleston, and 

Savannah, as well as Liverpool and Man

chester. I t  is stated that all of the judges 

pronounced the staples practically as good as 

the product of the islands off the coast of 

South Carolina and Geo'rgia, or, as it is gen

eral'ly termed, the Sea I sland cotton-by far 

the best staple grown in America. 'l'l'le suc

cess attending the cultivation so far has de

termined the promoters to plant about 1 2,-

000 acres this year, and a company has been 

organized to construct an oil mi N and fer

tilizer works in connection with the planta

tions. with the view of manufacturing the 

by-products from the cotton seed. Esti

mated by previous crops, it is calculated that 

in addition to the cotton itself fully 7,000 

tons of seed will be secured, which, when 

crushed, will produce at least 250,000 gallons 

of oil and 5,000 tons of fertilizer. Conse

quently the by-products will rep

resent in themselves an important 

source of revenue to the company. 

So far as known, this pla.ntation 

is the only one where cotton has 

been produced in commercial quan

tities in Porto Rico. Should the 

harvest continue to be as large in 

proportion to the area cultivated, 

however, it would appear as if an 

excellent opportunity were given to 

add this to the other resources of 

the island, and undoubtedly the re

suI ts achieved by the company wi'll 
be watched with much interest. 

The fact that the staple is equal to 

the Sea Island in fineness and 

length of texture is in itself of 

much im,portance, since such a 

small quantity of Sea Island cotton 

can be grown in the United States. 

Should Cuban planters fol'low the 

example of Porto Rico, there is ap

parently no reason why they should 

not produce an article of equally as 

high a standard ; and with cotton 

added to the agricultural resources 

of the two islands, it might in fu-

ture prove a source of wea'lth al

most as important as that derived 

from coffee, tobacco, and other staples. On the Porto 

Rico plantation, native colored labor has been employ

ed, as there is an abundance of this kind, but the Am

ericans have superintended the various processes. The 

site of the plantation is considered to be no more 

favorable than many other localities, but was se'lected 

more for its shipping facilities than the fertility of 

the soil. 
. . . .  ., 

Arrangements are being made for the equipment of 

a large plant in England for the manufacture of the 

Locke sprocket chain. This is  one of the first sub

stantial acknowledgments of the American automatic 
machinery in that country, and as the machine repre

sents the most perfect type of automatic action, it is 

being regarded with great interest at present in that 

country. In this machine, a tape of soft steel is  fed 

in on one side, and it emerges at the other in the form 

of a perfect chain. It  is then hardened and is  ready 

for use. The Locke chain has entered into very gen

eral use in this country, having been found especially 

desirable in the manufacture of farming machinery, 

For this purpose it is used exclu sively by one of the 
largest firms in the world, which is an American con 
cern. 
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INTERESTING FACTS ABOUT PELICANS. 
BY CHARLES F. HOLDER. 

Among the birds the pel icans are possibly the least 

attractive from an esthetic point of view, and this is 

not hearsay, as I have been the fortunate-or unfortu

nate-owner of divers pelicans ranging from the sear 

and yellow leaf to the extraordinary creature just 

from the egg ; have had them as pets and as serfs, and 

I have no desire to continue the acquaintance, for the 

brown pelican is a disagreeable, wheezing, asthmatic 

bi rd which would take as much pleasure in plunging 

its hooked beak into the eye of friend as 

foe-a bird with an insatiate appetite and 

of atrocious habit_ Notwithstanding this 

the pelican has some interesting ways and 

features. 

The pelicans at Garden Key, Fla., or 

its vicinity, nested on a key just above 

water, upon which were a few mangrove 

trees, the nest being the rudest possible 

structure, formed of twigs and wood drop· 

ped among the branches, the result being 

a mound rather than a nest upon which 

the eggs-one or two-were laid. The 

young, when they appeared, were at once 

confronted by an army of land crabs that 

contested every meal with them. In some 

inscrutable manner the young birds sur

vived, and at the age of six weeks were 

most extraordinary objects. Two such in

dividuals I secured, the object being to 

see how amenable the pelican was to the 

taming process, and of the many experi

ments with them one is distinctly impress· 

ed upon my memory. I cannot recall that 

the pelican ever refused food ; after the 

most impossible feeding it had the same dejected, half

s tarved attitude and the same asthmatic cry for more. 

It was only after many months that I made the start

ling discovery that the pelican can never be satisfied. 

An old fisherman employed two of these birds to 

round out the comforts of his l i fe. He placed straps 

about their necks, then sent them out fishing, when 

they would fill  their enormous pouches with fish and, 

unable to swallow, would come swimming in ; in this 

way the old man obtained a certain amount of his 

bait .  This is the only use to which I saw the pelican 

put, at least alive ; the skin is the fashionable costume 

of the Seri Indians of Tiburon I sland , and the curious 

bill is employed in various ways, the wing-bones as 

pipe stems ; but alive the pelican has a very l imited 

economic value. 

My birds became perfectly tame and followed me 

about the reef, often above the boat ; when weary some

times alighting on it,  and when ashore roosting on a 

scantling near the boathouse of an old fisherman. 

When approached they emitted a remarkable and de

pressing series of cries, so perfect in their 

imitation of a human being in the violent 

stages of asthma as to produce a painful 

effect on ordinary nerves. The pelicans were 

extremely stupid, for while they would, as 

suggested, use their bills on their owner 

when feeding them, they did not have sense 

to repel the most flagrant robbers of the reef. 

In  feeding they generally flew twenty t o  

thirty feet above t h e  water w i t h  rapid mo

tion of the powerful wings, holding the head 

slightly upon one side that they might ob

serve the schools of sardines. When the 

latter were sighted they would plunge bHn d ·  
ly downward, opening t h e  mouth wi dely j ust 

before they reached the water, endeavoring 

in this clumsy manner to catch the fish 

which, not being able to see upward, were 

entirely ignorant of the nearness of danger. 

This was usually successful, and here I 

noticed a difference between the Florida and 

California brown pelican. • The former in 

this plunge woul d not go out of sight, while 

the latter, diving from a greater height, 

often entirely disappears. Rising after the 

plunge the pelican invariably wags its di· 

minutive tail-a self-congratulatory act, 

which confirms the bird's stupidity, for the 

chances are one to five that it has caught 

nothing. The bil l s  are held upward, the 

water allowed to run out of the enormous 

pouch, and then, if  any game has been 

caught, the pelican tosses its beak upward, 

which throws the fish forward or  toward the 

point of the beak whel e it is often held for a few sec· 

onds, from here being dropped, as it were, into the 

throat, which is  a very small orifice in  a veritable 

waste of pouch. At this moment, perhaps, a laughing 

gull robs the pelican. Sometimes it alights on its back, 

again on its head, and the stupid bird makes no re

sistance, the gull often uttering its victorious "ha-ha ! "  

in advance. Just as the fish i s  thrown to the Up of 

the beak and protrudes from the side, the laughing 

gull leans forward, snatches it  and rises aloft to, in 

turn, be fol'lowed by the swift man-of-war bird, In 

Scientific American 
this simple way a pelican will  be robbed by successive 

birds, and will swallow but a small percentage of 

what it  catches, which possibly explains why it  is al

ways hungry. 
In the accompanying illustration is seen a white 

pelican, Pelicanus ery throrhynchos, the most interest

ing member of the group. It  appears to be a mounted 

specimen, but the photograph is from life, and is in

troduced to i l lustrate a remarkable feature. On the 

upper bill will be seen a crest, "dorsal fin," "center

board," or other local names being given it. It varies 

THE WHITE PELICAN, WITH THE CRESTED BILL. 

in shape in different individuals, and in the same 

birds. The crest is shed at times-an interest ing fact 

discovered by M r. Robert Ridgway, the distinguished 

ornithologist, who made the discovery at Pyrami r[ 

Lake, Nevada, some years ago. The peculiar crest is 

a very conspicuous object, and at one time it was sup

posed to be an ornament, and described as such, pecu

liar to the male. Mr. Ridgway found the birds nest

ing in May at this lake, the nests being masses of sand 

and gravel six or eight inches in height and twenty 

inches across, upon which was deposited one egg, the 

male standing or sitting by the female while the latter 

was on the nest. In July Mr.  Ridgway observed that 

the birds had no "centerboard," o r  crest, but in May. 

when the birds were nesting, a large proportion of 

both males and females were provided with the crest. 

He learned that, from this time on, the birds cast or 

shed their crests, the curious objects being found about 

the nests ; by the last of May all the birds were w ith

out this singular feature, the ground in certain local i

ties being strewn with them. It  would appear, then, 

KING SNAKE KILLING A WATER MOCCASIN. 

Photographed from Life. 

that the crest comes with the breeding season and dis

appears about the time the young appear or the hatch

ing process begins. 

The white pelican is often seen in w inter in Florida, 

an d I have observed flocks on the Pacific coast going 

north. So far as my own observat ion goes, the brown 

pelican of l<'lorida nests in trees ; the hrown pel ican of 

California on the grou nd. The laUer dive from above 

to capture their food, the Florida species not making 

so high a dive. The white pelican never dives, but 

swims along the surface, capturing its prey in an ab 

48<) 
surdly simple manner, almost inconceivable when the 

shyness of mullet and sardines is recalled. Dr. D. G. 
Elliot describes it as feeding by swimming along, 

"beating the surface of the water with its wings and 

scooping up great numbers of fish at once." 

. . •  , .  

A BAT TLE BETWEEN TWO DEADLY SNAKES, 

B Y  W .  T. BRYAN. 

Some two years ago it  was my good fortune to wit

ness a combat between a king snake and a water moc

casin, and to secure the photograph from 

which the accom.panying engraving is re

produced. 

I was attracted to the scene by a negro 

laborer. When I reached the spot, I 

found the snakes coiled together in a pool 

of water, the king snake gripping his 

enemy with the tip of his tail, just back of 

the head.  It was clearly his intention to 

drown the moccasin. For the purpose of 

taking my picture, I lifted the two strug

gling, writhing serpents to a rock. Just 

before I took my photograph, the king 

snake pulled the moccasin's head in the 

exact position he wished, and quickly 

stretched his jaws over it. It  was then 

that the photograph was taken. Thought

lessly enough, I put the snakes back into 

the water, thinking that the king snake 

would also drown. Very soon, however, 

he left the pool, stretched his victim 

straight out before him and leisurely be

gan to swallow him. In my efforts to take 

another photograph, he was frightened 

away. Both snakes were nearly the same 

si ze, being about three and one-half feet in length. 

.. . .  a .. 
To Lesse ll Daulage by Fore .. t Fire ... 

Last year within two weeks over $ 12,000,000 worth 

of timber and other property was destroyed by forest 

fires in Oregon and Washington. This enormous loss 

occurred upon a restricted area and represents only a 

very small part of the annual loss from this source. 

Every timbered region of the United States suffers 

year after year from fire. The annual loss is esti

mated at from $ 25,000,000 to $50 ,000,000.  Forest fires 

have been regarded as almost inevitable, and few 

systematic attempts have been made to prevent or 

contro-l them except in the States of New York, Penn

sylvania, and Minnesota, which have efficient systems 

of fire protection . .  

T h e  Bureau of Forestry has this year undertaken 

a thorough study of the forest-fire problem in several 

different regions. It has placed men in forest dis

tricts to study fires while in the process of burning. 

Instead of waiting until the fires are over and relying 
for information on local reports, as has been 

done heretofore, the fires are now being ob

served by the Bu reau's agents and full data 

will be obtained as to how they were caused, 

how fast they burn, what conditions favor 

or hinder them, and just what damage they 

do to the soil and to tree growth. Each 

agent of the Bureau has been assigned to a 

district and is investigating all fires that 

occur within his territory. For example, 

one man studies a lumber tract, another a 

farming district, a third a turpentine or

chard, etc. 
I n  connection with this detaHed study. the 

agents will observe the methods of fire pro

tection practised by rai'lroads and other own

ers of timber lands. The fire warden sys

tems of the States which have fores t-fire 

laws, and the patrol system in use on the 

federal forest r�serves will also be observed 

closely. 

By such methods the Bureau of Forestry 

hopes to rep'lace with carefully gathered 

facts the vague general notions that now 

exist about forest fires. When the problem 

is  solved for any particular region, the Bu

reau will be ready to recommend methods 

of fire prevention and control for the pri

vate land owner, and to suggest forest-fire 

legis�ation for the various States. 

The investigation is now in progress i n  

northern Florida a n d  southern Alabama and 

Georgia under the direction of Ernest A, 

Sterling. H.  J: Tompkins, with a small corps 

of assistants, has begun the work in Minnesota, Wis

consin, and Michigan. Later in the season a study of 

forest fires will be made on the Pacific coast. 
• I • • • 

Aluminium becomes granular and brittle when heated 

to about 600 deg. Centigrade ; at a slightly increased 

temperature it  becomes so soft that i t  can be easily 

cut with a knife. Hence all that is needed in  order to 
pulverize it is to heat it  to the above-mentioned tem

perature and pound it  in a mortar. With �illC a similar 

trbltment will give the same result. 
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� L egal Notes. ij 
THE DIn'ERESCE BETW �;ES A COMlllSATLOX ASD AN 

AllUREUATION .-The case of Fowler vs. the City of New 

York, which recently came up before the Circuit Court 

of Appeals ( 121  Fed. Rep. 747 ) well i'ilustrates the dif

ference between a patentable combination and an un

patentable aggregation of parts. The patent in issue 

was that granted to B'enjamin F. Carpenter, 1896,  for 

a bi-transit railway system. The patent describes a new 

plan for handling a large number of passengers who 

patronize all public vehicIes provided for rapid transit 

in large cities. It was argued that this invention was 

patentable as a "machine" under the language of Sec. 

4886 of the Revised Statutes, which provides that "any 

person who has invented or discovered any new and 

useful art, machine, manufacture or composition of 
matter, or any new and useful improvement thereof, 

. may obtain a patent therefor." To this argu

ment the court replied that "if a scheme for handling 

the traveling public in congested districts can, for 
patent purposes, be regarded as a machine, it is by 

no means easy to understand why a new plan tor re

o rganizing the police force, or mobilizing an army, 

or manipulating the guests at crowded public func

tions, may not also be aptly described as a machine 

and patented as such." Even if  the pat!lnt were 

granted for a machine, still the court thought that 

its justification must be found, if  at all, in the me

chanical means and appliances used to carry out the 

proposed plan. These were all admittedly old. The 

feature of the patented system principally relieCl I)n 

to support invention was the arrangement of the 

tracks, twO' for express trains and two for 'local trains, 

in connection with "island" platforms between the 

local and express tracks, upon which tracks the trains 

run in the same direction. By this arrangement a 

passenger can board a local train, ride upon it until 

he reaches a station where express trains stop, disem

bark from the local train, cross the platform, board 

the express, and ride upon it  until he reaches the ex

press station near his destination, where he may, i f  

he likes, again cross t h e  pIatform a n d  take a local 

train which will deposit him still nearer the point 

he desires to reach. The i sland platforms are pro

vided with partitions and gates which prevent crowd

ing. Of this plan the patentee says : "A conjunctive 

and co-operative service is thus maintained, and such 

an arrangement and operation I term 'the bi-transit 

system. '  " While he conceded that island platforms 

were old, he points out the distinction that they were 

used on roads having two tracks onIy, and is  of the 

O'pinion that their use in conjunction with a four

track road is "an entirely novel feature." Another 

feature of the system which is apparently regarded 

as novel in the patent i s  the introduction of loops 

and switches, by means of which trains may be 

shunted over from one track to another. 

The court found it impossible t o  discover any 

ground for sustaining the patent. Given a four

track road devoted largely to the transportation of 

passengers, the court thought that any competent 

railroad engineer would know where to locate the 
stations, loops, and switches, and he would assuredly 

arrange for the ingress and egress of passengers, so 

that they would not be compelled to cross the tracks at 

grade. To plan these details woul d undoubtedly re

quire ability of high order, but not inventive genius. 

The court took j udicial notice of the fact that for a 

century at least it has been customary for passengers 

living in smal'l towns to take local trains to large 

cities, remain at the station, and upon the arrival of 

the express, cross a platform and board the train. 

Even if before 1895 the trains on either side of island 

platforms ran in opposite directions, i t  surely did not 

involve an exercise of the inventive faculty, in the 

court's opinion, to run these trains in the same direc

tion. This had never been done before that date be

cause there was no necessity for it. Considering each 

of the claims separately, the court found that alI ex

hibited a fatal lack of patentable novelty. 

THE RIGHT TO USE THE NAME OF A PERSON AS A 

TRADE MARK.-In 1881 the South Bend Pulp Company 

was organized to engage in business at South Bend, 

Ind.,  in the manufacture and sa:le of plows.  The 

largest stockholder of the corporation was its presi

dent and general manager, ' T. M.  Bissell, who had 

been for some years engaged in the manufacture of 

pl ows, covered by certain patents. These patents he 

transferred to the company. The plow business of the 

corporation was separate, and was always conducted 

under the name of "The Bissell Chilled Plow Works," 

and all its plows were marked with the name "Bis

sell," and became known to the trade by that name. 

In 1891 the making of plows became the corporation's 

principal business. With the consent of BisseU, the 

firm name was changed through statutory proceedings 

to the "Bissell Chilled Plo� Works," under which 
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name the business was continued. About the time of 

the change Bissell sold a part of his stock, retired 

from the management, and organized a corporation 

under the name of the T. M. Bissell Plow Company, 

which engaged in the manufacture and sale of plows 
in South Bend, making substantially the same plows 

as the old corporation and marking them with the 

name Bissell.  After a year or so, Bissell died, and the 

business of the T. M. Bissell Plow Company was discO'n

tinued. Subsequently certain persons residing at Eaton 

Rapids, Mich., purchased a part of the stock, patterns, 
etc., of the defunct corporation, taking an assignment 

of the right to use its corporate name, and organized 

a corporation called the T. M. B'issell Plow Company, 

to engage in making plows at Eaton Rapids, Mich. 

Circulars were issued stating the removal of the com

pany from South Bend, and containing pictures of Bis

sell,  and referring to him as "the inventor of chilIed 

plows, once made in South Bend, Ind., and now only 

made by the T. M'. Bissell Plow Company, Eaton Rap

ids, Mieh." I ts plows were also marked "T. M. Bis

sell," and were simi'lar in design and appearance to 

those of the old corporation. The original Bissell 

patent for chilling was owned and the procees used 

by the old corporation, which also held shop rights 

for the use of the later patents, some of which were 

afterward owned and used by the Eaton Rapids firm. 
No one of the name of Bisse'll or connected with the 

prior Indiana corporation of the same name had any 
connection with the Eaton Rapids corporation: 

The old corporation sued the new corporation in 

equity on the score of unfair competition, and sought 

to restrain the use of the corporate name of Bissell 

( Bissell Chilled Plow Works vs. T. M. Bissell Plow 

Company, 121 Fed. Rep. 357 ) .  The Circuit Court for 

the Western District of Michigan held that the sec

ond Indiana corporation had no right to use the name 

of Bisse'll as it  did, either in its corporate name or 

as a mark of its product as against the complainant, 

which had acquired the prior right, and that the de

fendant corporation obtained no right by the assign

ment ; that the action of the defendant in the use 
made of the name in both respects constituted unfair 

competition. I t  was likewise held that the fact that 

two corporations are located in different communi

ties does not affect the right of one to an injunction 

restraining the other from unfair competition by 

adopting a similar corporate name, where they are en

gaged in the same business and their products are 

both sold in the same open markets. 

AN IMPORTANT TRADE-MARK DECISIoN.-The case of 

ex parte Faxon, recently decided by the Commissioner 

of Patents, is  important in so far as i t  limits the reg

istration of trade marks to a single class of goods. 

The applicant stated that his mark was to be used upon 

"grocers' supplies," and as a particular description of 

the goods to which he intended to apply his mark he 

mentioned "butter, eggs, dried beef in packages, coffee, 

oatmeal wafers, cracker-meal, butters, saltines, gems, 

banquets, grahams, sodas, ginger-snaps, teas, and ale." 

The practice of the Patent Office upon the question 

involved has been far from uniform. A former Com

missioner held in the case of ex parte Silvers ( 67 

O. G. 811 ) that "registration can be limited by nothing 

narrower than the actual and lawful use of the mark 

in the place where the business is located." Assistant 

Commissioner Greely in the case of ex parte Clark

Jewell-Wells Company ( 83 O. G. 915 ) stated, when it 

was urged that division should be made on account of 

the necessity of office classification, that "one trade 

mark may be covered by a single registration, but, how

ever desirable it  may be, the office is  not warranted in 

requiring that th e  trade mark be registered for but 

one class of goods. To require that a trade mark be 

registered for each class of goods with which it  i s  

u sed-in t h e  present case to require that t h e  trade 

mark be registered separately for five different classes 

of goods at an expense of five fees-would be a most 

onerous requirement." 

Registration was permitted to cover all of the enum
erated C'lasses of goods. 

I n  92 O. G. 2508, Acting Commissioner Chamberlain 

took the other stand, holding that it was not advisable 

in  the case of so-called "department stores" goods, t o  

permit a Single certificate to cover many goods. H e  

admitted that it w a s  difficult to l a y  down a n y  hanI

and·fast rule, but he thought it  advisable that each 

certificate should contain a reference to a single class 

"on general commercial 'l ines." 

I n  the case now decided by Commissioner Allen, it 
is definitely held that hereafter a single certificate 

shall cover only a Single class of goods. I t  was · thought 

tbat Congress could hardly have intended that the 

scope of registration required under the provisions of 

section 1 of the Act of March 3 . 1881 .  should be dif

ferent froni the right which. to be invaded by an in

fringer under section 7 of the same Act, woU'ld require 

this infringer to have applied the mark "to merchan

dise of substantially the same descriptive purpose as 

those described in the registration." The Commis

sioner believed that the class of merchandise referred 
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to in section 1 of the statute was intended as a de

scription of the field in which would be found the 

particular description of goods to whIch the particular 

trade mark has been appropriated. "The l anguage 

used in section 7 bases identity of application on the 

only fixed and permanent characteristic available as a 
test of identity-that is, upon intrinsic properties

and to leave this firm foundation of prinCiple and to 

base identity of application of the symbol apon the 

accidental relations of  commerce is to substitute an 

indefinite or temporary external relation for permanent 

characteristics." 

ANOTHER GLOBE-WERNICKE DECISION.-Some time ago 
we published a digest in these columns of the opinion 

handed down in the case of the Globe-Wernicke Com

pany against the F. Macey Company, in which it was 

held that the Globe-Wernicke patent was not in

fringed and that certain claims were void because they 

covered no new invention. The Globe-Wernicke Com

pany has been again in court, this time in an action 

against Brown & Besly. The complainant had for 
many years made and sold box files under the names 

of "Leader" and "Eureka" files. The names were 

printed on the back of each file, and also on an em

blem on the first of the index sheets inside. Com

plainant's name did not appear on the files, but they 

became thoroughly well known to the trade by the 

names, make-up, and markings as the product of its 

factory. The files were widely sold , Subsequently de

fendant placed on the m,arket files which copien those 

of complainant in names, emblems, colors, size, and 

style of type and general make-up so exactly that it 

would mislead the ordinary consumer, and had noth

ing thereon to indicate the maker. It W!l,S held that 

such action constituted unfair competition and enti

tled the complainant to an injunction restraining de

fendant from the use of such names and emblems, 

whether or not they constituted trade-markS. 

The defendant also made letter files on the order of 

a customer who sold the same as his own, copied from a 

sample furnished by the customer, which had been made 

for him by complainant, and upon which was a patent 

imprint placed there by complainant because of a pat

ented device of its own used in the files. Defendant 

omitted the patented device, but through a mistake 

of employes, and without the knowledge of its officers, 

the imprint was reproduced on a single order. On 

appeal ( 121 Fed. Rep, 90 ) it was held that such facts 

would not sustain a suit in equity for an injunction, 

there being no evidence of an intention to continue 

the infringement, the damages for past injury, if  any, 

being recoverable at law. 

THE ORAL ASSWS MENT OF PATENT RWHTs.-The 

case of Schmitt vs. the Nelson Valve Company ( 1 21 

Fed. Rep. 93 ) brought out an interesting state of 

facts. The complainant while in the employ of the 

defendant, who was engaged in the business of mak

ing valves, invented an improved va'lve, on which he 
applied for a patent after a number had been made 

and sold by defendant. A question having arisen be

tween the parties as to compensating complainant for 

the invention, a settlement was made, and complain
ant was given a paper, signed on behalf of defendant, 

by which it  agreed that his salary for the ensuing 
ten years should be as therein stated, the provision 

being for an increase from time to time, and comp l ain

ant orally agreed to assign the patent. He subse

quently claimed, contrary to the fact, as found by the 

court, that it was a further condition of the agree

ment that defendant would covenant for his employ

ment during such ten years, and refused to assign 

the patent otherwise and left defendant's service. It 

was held that by virtue of the contract, defendant be

came the owner of the patent, and complainant, having 

refused to perform on his part, could not maintain a 

suit for its infringement, which he could not have 

done had he performed. 

CONTRACT FOR DIVISION OF DAMAGES FOR I NFRINGE

MExT.-The trustee for an insolvent corporation had 

instituted a suit for infringement for a patent. He 

made an agreement with another person whereby the 

latter, who had a rerJated suit, agreed to prosecute 

both at his own expense and to divide the recovery 

with the trustee. The suit of the trustee was difficult 

and doubtful, and no substantial recovery probable. 

Th rough the energy of the person with whom the 

trustee contracted, and after nearly twenty years of 

expensive litigation, a substantial sum was recovered. 

Upon this agreement the trustee was sued for failure 

to carry out the contract. Such are the facts in the 

cases of Worster vs, Trowbridge and Lewis vs. Trow

bridge, recently decided in the Circuit Court of Ap
peals for the Second Circuit ( 1 21 Fed. Rep. 667 ) .  The 

Court decided that the contract of the trustee under 

the circumstance was perfectly �egitimate, and that a 
court of equity would not refuse to enforce it by giv

ing the complaint his share of recovery, which but for 
Ilis  services WQuld nQt have been received by the 
estate. 
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RECENTLY PATENTED INVENTIONS. 

Agricu l t u ral IIllI)lelDe nts. 

engine 
p i stons 
shaft. 

carrIed on dIsks lom�e on the englne an4 Ptrsonal Wants. cylin
.
der, in �hich are a r ranged �wo I Businus 

\Vhen the disk moves in one d i rection ----------------------
W E E IHKG A l'l'AltA'IT �.-B. F. CUNKLE 

and .T . '1'. HALL, .J unction City,  Ohio.  These 
invento]' �  have devised an i m p ruved weeding 
a p v a l' a t tl �  fur l iKe on rail roads. The appa
ra tnH may be a PI) lied to an ordinary hand
car and it opera tes uver the tiel-) w i  thin and 
u l I tHide of the track. It also c o m p r i ses an 
extem:;ion adapted to remove weeds fl'OIll the 
p o r t i on of the track l y ing lw,Yond the ties. 
ThiH extension h a s  hing'ed conne ction w i t h  the 
main frame so that i t  lUay V l'opel' l y  upprate 
on a sloVing bank .  

:llA CII I K E  FOIt l'l: L L I � U  H E l·;T � . - I l .  U .  
HOTCHKI S S ,  Lyons, X .  Y. 'rh h ;  lllPc h u n i s m  
i s  a d a p t e d  to l J e  l I sed w i t h  a topping- m a chine 
o r  indeppnden t l y  of it ,  and i :-;  su l'Oll s t l'Hcted 
that a serie :-:: of teeth a re v i voted upon a cir
cular rotatahle support H IH1 so eon trolled that 
as the machine a d n lnePH the fOl'ward teeth t r a i l  
u p o n  the g r o u n d  a n d  drag the s e v e r e d  ueet
tops to the side o f  the ll (' x t  row. 'rhen the 
teeth are raised and held elevatpd until reach
ing the rea l' of the machiw.:',  where they enter 
t h e  ground. and in thei r movement throw the 
beets ou t i n  the row, eur1'ying t h e m  forward 
to the right,  leaving t h e  heets between the 
rows i n  clean cundition, for gathering. 

KNOT'nm F O lt U H A  I N- B l N Imlt�.-W. 
N E W l\IA�, Alexandria.  �.  D. 'rhe chief defe c t  
in ordinary b i n d e r s  i s  (he IJassing of b u n d l e s  
witbon t t y i n g  the knot npeesSHry to bind 
them. rrhis i s  d u e  to ('H l 1 SeS lllorf� 01' lesH ob
scure. G-enera lly it i ::;  owing to defeets in 
the holding devirl� for the twine and in the 
knotting-bi l l  caused by fa u l t H  of con s t r u ct i on. 
w rong principles.  wpar, variations of thick
ness of the t w i ne, and other ('auses. �I r. 
Newman effec t u a l l y  e l l l'ps thpse f a u l t s ,  by v ro
viding an imp roved kn oltel' for tying the 
twine in a knot after beiug p a "�ed a round t he 
bundle. 

Elect rical Devi<'es. 

the piHton i s  connected with the shaft by suit
able c l u tches, and when i t  moves in t h e  other 
d i rection the p iston i s  stopped by connection 
w i t h  the casing. I n  opera tion steam i s  ad
mitted between the p i stons and tends t o  force 
them in opposite di rections. The c l utches, 
however, work oppositely so that the one pis
t on acts as an abutment while the othe r is in 
motion. 

Hard,vare . 

F H A M E D  P I C 'rUIn: OR M I IUWIt-IlANG
I N(; D ]i� V I C B . - I;�. L. �'\ll'l'll,  C hicago, I l l .  
T h e  i nventor in t h e  p resent improvement h a s  
e mbudied novel means f o r  a t taching a tlexible 
connection to a franled p i c t u re o r  In i r ror and 
a novel hook for the other end of the connec
t i on , whe reby the frame may be conveniently 
and reliably hung from a fixed mol ding-strip. 

() l LI';H. -U. W I L S()S , Madelia,  Minn. 'rhe 
compact portable oiler in this case i s  adapted 
for u se in connection with bearings of a l l  
kinds, b u t  especially with t h e  parts of bicy
cles. 'rhere i s  a self-closing valve for the 
nozz l e ,  opened by the action o f  the piston in 
forcing li (IU id out through the nozy,le and 
whieh p revents leakage and back action o f  th e  
l i(ju i d .  A c y l i n d e r  i s  p rovided i n  which the 
p i ston moves,  and the former connects with the 
nozzle and a reservoi r for liquid,  rl�here are 
means for retu rning t h e  pi ston, and for Sllp
p lyinl; liquid t o  the cylinder while the p i ston 
i s  in its return position. 

S A � II-BALANC K-M. BLOME, �t.  Charles,  
Mo. 'l'h i s  imp rovement has for i t s  obj ect the 
provi sion o f  a construction easily and quickly 
applied to a window. I t  i s  capable of ready 
operation in order to facilitate the e l evation 
of a sash, and i s  equipped with a po�i tive lock
ing device to h o l d  a spring-driven d r u m  under 
restraint until  the time to raise the sash . 

Heating A.pparat us. 

READ THIS COLUMN CAREFULLY.-You 
wili lind inquiries for certain classes of articles 
numbered in consecutive order. If yuu manu
facture these goods write us at once and we will 
send you the name and address of the party desir
ing the information. In every ease it is neces
sary to give the nUlHber of the inquiry. 

IlIUNN & CO. 

Marine Iron Works. ChICago. Catalogue free. 
Inquiry No. 4 3 11 3 .-For makers of telegraph and 

telephone instruments and supplies. 
AUTos.-Duryea Power Co., Reading, Pa. 

I n q u iry No. 4304.-l:for makers of soda water 
generators. 

);'or mining engines . . J. S. Mundy, Newark, N. J. 
I n q u i ry No. 4 3 0 5 . -For mannfacturers of flexible 

shafts. 
Morgan Emery wh eels. Box 517, Stroudsburg, Pa. 
I nquiry No. 4 3 0 6 . -For makers of fancy woods 

for inlaying purposes. 
u U. 8." Metal Polish. Indianapolis. Samples free. 
I n quiry No,. 4 3 0 ,.  .-For manufacturers of paper

making machInes. 
H lowers and exhallster3. Exeter Machine Works, 

Exeter, N. H. 
Inquiry No. 4 3 I1S.-�'or a co mplet e outfit for an 

electric Jight plant, also one for soda water works. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chaa-rin Fai ts, O. 

Inquiry No. 4 3 0 9 .-For makers of p o r t a b l e  
houses. 

Mechanics' 'rools and materials. Net price catalogue. 
Geo. S. Comstock, Mechanicsburg, Pa. 

I n q u i r y  No. 4 3 1 0 . -For makers of carbons for arc 
lamps, dynamo brushes. etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . .  Box 13, Montpelier. Vt. 

I n q n i ry No. 4 3 1 1 .-�'or makers of die stock cut
ters. 

Let me sell your patent. I have buyers waiting. 
Charles A. Scott, Granite Building, Hochester, N. Y. 

I n q u i r y  N o .  4 3 1 2 .-}1'or manufacturers of nuts, 
short threaded bolts, etc., in large q uantities. 

Machine Work of every description. Jobbing and re
paIrIng. The Garvin MaChine Co., 149 Varick, cor. 
Spring Sts., N. Y. 

I n q u iry No. 4 3 1 3.-J;'or machines for grindmg 
sawdu s t  and shav ings into an impalpable powder. 

II EAT-HEGlJLATOR.-'V. PARKER, Neola,  I Crude oil burners for heating and cooking. Simple, 
Iowa. 'l' his improvement relates to a regulator I efficient and cheap. }1"ul1y guaran teed. C. F. Jenkins 
particularly adapted for use with lamps i n  in- ' Co., 1103 Harvard Street, Washington, D. C. 
cuba tors or the l i ke ; and the obj ect is to p ro- Inquiry No. 4 3 1 4.-�'or makers of spring motors. 

COXDUCTOH.-U. K Tl X K eJ lt ,  .'lew York, 
N .  Y .  Compri::-;ed i n  this i mp rovemen t i ::;  a 
conduit fOl'nH1d of a 11 l1111be.l' of C'-shape-d 
brackets, ha viug each a t one of i t s  vertical  
sides an opening then�in,  t h e se brackets hav
ing dOWnWH l'dly·exlending l ugs, spaced and 
adapted to engage a non-con ducting supv ort.  vide a regu lator very sensitive t o  changes in T h e  Honoco razor strop made of paper. The perfect 
Aronnd the brackets i s  a non-conducting temperature, and easily a t tached to an incu- strop for a perfect s have. By mail 75 cents. Send for 
sheathing, forming a comp lete tube , such hator 01' other device in which an even tem- description. Hope Novelty Co., Bristol, R. 1. 

sheathing having an olJcning therein conform- pe rature is to be maintained. 
w!�\��i�Jd ��isti��.!jti����r an electric machine for 

ing to the bracket o[Jenin�s, so that the shoe The largest 'manufacturer in the world of merry-go -
and i t s  arm may be projected th rough these Mechanical Devices. rounds. shooting galleries and hand organs. For prices 
opening� and engaged with a conductor-rail SAWI NG-l\IAClI I N K-J . T. MAHSI! , IParmer and terms write to C. W. Parker, Abilene, Kan. 
fastened to the 1J racket�.  

Ci ty ,  Ill .  Itipping, cross-cutting. beveling, m i- Inqu iry No. 4 3 1 6 .-For makers of paper tubes. 
}<; L E C T R l C  L A;\l l'.-U. S'l'JolIN, New York, 

t e r ing, etc. , a r e  done by this machine. A gage- The celebrated " Horns by-Akroyd " Patent Safety Oil 
N .  Y .  This invpn tion relates p a r t i c u l a r l y  to 

board is so applied to the movable top of the Engine is built by the De La Vergne Refria-eratinll[ Ma· 
i mprovements in sma l l  electric lamps designed 

machine that i t  i s  adapted t o  be set a t  dif- chine Company. Foot of East 138th Street. New York. 
for the ll se o f  plIy sicians,  sllrgeons, den tists,  ferent angles for different kinds of work.  A I n q u i t·y N o .  4 3 1 ,..-For makers of brick-pressing 
o r  the like i n  making- nasa 1 ,  lllou tll and other carrier supports the free ends of l ong boards 01' machines, also for gasoline engmes. 
()x a m ina tions , the oh.i e� t lJe ing to p rovide a other l umber whi l e  being sawed, the carrie r  

Contract manufacturers of hardware specialties, ma
lamp so constructed that e i t h e r  a continuous and top being so connected that they move t o-

cbinery, stampings, dies. tools. etc. Excellent market-
or intermittent l ight may he had. gether. The carrier i s  adapted to be extended 

iug connections. Edmonds-Metzel Mfg. Co., Chicago. 

a t  distances from the top t o  adapt i t  t o  a c- vlI��tU��rn� o. 4 3 1 S. -For a machine for sh elling 

E ugi neel'i ng I.nprovernents. commodate lumber of different l engths. Higb class machinery built to order at reasonable 
}{O TA l{Y I'lDll'.--M. 'V. l'ETlm s o s ,  Sl'HAINER-BEU1'.-C. EDGERTON, Philadel- rates. Address P. O . Bux 607, Baltimore, M d .  

"� righ t ,  La , �l r . Peter son ' s invention i s  an phia,  Pa. The p resent invention i s  an e n d l e s s  Inqu i I'Y N o .  43 1 9 .-}l'or makers of o i l  tubing for 
i m p rovemen t  in that class of rotary engines conveyor-bel t  constructed t o  act as a continu- kerosene oil pressure lamps. 

o r  p u mp s  in which a rotatable cylinder or p i s- ous strainer t o  separate l iquids from garlJage � ANTED.-To buy patent rights on some useful 

ton is a rranged within ap eccentric chamuer 
and provided w i t h  one Ol" more sl iding wings 
or blades against which the motive fl u i d  acts. 

and to resist the comprPHHi yp H t ra i n  of the roI l- artICle that h aM been patented but not developed. 
ers thereupon in combination w i t h  a spec i a l  Something t h a t  s h o u l d  be a g o o d  seller. A ddress P. O. 
construction �f roller adapted to receive t h e  

I B o x  No. 2009. Fort Wayne, Ind. 
I nquiry N o. 4320.-�'or makers of a metallic 

calendar pad stand. C O M B I K gn U O VE R � O l{ AKD GAS AND 
chain-links which form a p a r t  of the strainer

AIH )l l X EH FOR I'; X PLO S I VE-I';KU I N E S . 
belt,  and is an improvement on two forme r pat

-'V. Ii'" l\lE I S TBR and 'V. S .  PA'l'TIN .. l\Iarietta, 
ents of .M r .  Edgerton, for treating garbage. 

Ohio. This invent i on relates t o  engin es of M EA N S  FO R MAK I NU B I FOCAL OPTI CAL 

the explosive type, and the im p rovement con- LEN S E S.-T. M UNDORFl" , New York, N. Y. 
The object in view in this invention is to en
able a one-piece lens having the integra l h i gh 
and lower powers required for near an d  dis
tant v i sion to be p roduced practically,  and 
with the same faci l i ty a s  ordinary one-power 
lenses. thus enahling opticians t o  fi l l  p rescrip
tions for bifocal lenses hy fumishing a r t i c l e s  
free from obj ections u rged against the common 
two-piece lens of this character. 

�i8ts of a peeu l i a r  governor-valve adapted to 
feed a measured quantity of explosive mixture 
t o  a comp ression-chambe r ,  It  i s  n o t  l i all ie t o  
gl.lt ou t o f  order o r  be disar ranged by an un
ski l led a t tendant. 

VALVE- U E A H . - l'. � .  BUWl' W I C K ,  Wood
hine, 10\va. 'l'he vreHent invention relates to 
H tpum-engines. snch a s  described i n  a former 
patent granted t o  �l r. Bostwick. In t h i s  case 
the intention i::; to provide a gear a c t u a ted 
from t h e  l'edp rorathig c ro ::;H-Iwa d, and ar
ranged t o  v e r m i t  minute adjtl s hllent of the 
cut-off llw('hanism t o  r u n  the engine a s  eco
nomically a s  possible.  

Railway IlHprove.n e n t". 

STAT I ON I N D I CATOJt.-J. J .  IlEllEULE, 

W ANTED.-Som e  novelty to manufacture. Ample 
capital. Must be article that wil1 meet ready sale 
t h roughout the U nited States. Address Box 52, Titus
ville, Pa. 

I n q u h'Y N o. 4321 .-For manufacturers of mills or 
ovens used for making charcoal. 

Manufacturers of patent articles, dies, metal stamp .. 
ing, screw machine work, hardware speCialties, machin
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 

Dfa������r:'pY; I��;U�;:���Hdealers in , .  \Vheatstone's 

G. G. Haldane. }'remantle, W estern Australia. im
porter of A m erican novelties, specialties, imitation 
jewelry. etc. Manu facturers please send catalogues. 
quote prices and mail samples. 

I n q u  iry N o .  4 3 2 3 .-For dealers in phosphorescent 
sulphide of cal cium. 

W ANTED.-To J ease two 40 to 50 ton six w h eel. or 
eight wheel or ten wheel. or Mogul locomotives. Send 
general dimensions and report on conditions with pro-
position. Georgia Iron and Coal Com pany, 

Chattanooga, Tenn. 

� T E A :\l-EN G l :\" K-I'. � .  BUS'l"\\"l CK.  Wood
hine,  Iowa, The ohjPct in vit'w in this case 
i s  the p rovision of an engine, easily reversed, 
and a r l"Unged t o  u t i l ize t h e  power deve l oped 
in the cy linder t o  the fullest advan tage in 
transm i t ting the power t o  t h e  m a i n  shaft 
without produ cing dpad-cen tel' p o s i t i on s  and 
d i Hpensing entirely wi th the use of a p i tman 
and crank on the main sllaft. 

Olean,  N .  Y. The invention relates t o  a sta
tion or s t reet indica tor,  or station regi ster, 
whereby to d i splay in a conveyance in v lain 
view of all  pa ssenge rs, the name of the next 
street o r  sta t i on a s  the ca�e may he, and which 
may he l lsed in rail  way stations t o  annonnce tef�bb���J 8�8feni'f!retYd:�iG�d�orrn ation as to the new 

the leaving time of trains for stations of a fixed 
route.  

H A l LWAY HA I L  FA ST E N I KG .-H . G.  M e s 
( ;U()\'loJ, .Jackson. :M i s s .  �lean s are provided in 
this  invention for fastening railway r a i l s  to 

C().'ILJ EX � I :\"G - L ( ) (,()�lOTI VK - n. H. eross-ties in snch a manner a s  t o  securely h ol d  
I n'"l'T,  Whi tchea r ,  ;\l inn. I n  t h e  p resent in- the r a i l s  in posi t i on. The fas ten ing compri ses 
,,£'n tion the exha u s t-steam feom the v a l ve- a t ie-ha l' placed under the r a i l s  and formed 
"hestH i s  su1JjectNl t o  the a c t ion of j e t H  of w i th abu tments a t the ends ll dap tect t o  engage 
<-'old w a t e r  injected lI n der p ressure h�' pumps the outer sides of the opposite rails .  Rlocks 
HU}lp lied with cold water from t h e  tender or hell ring against the inn e r  sideH of the rails  
other source.  The p a r t i a l l y-heated water is  hold the m fi r m ly against these almtmen t s .  '1'he 
mechanically forced back t o  the tender by mi l s  are t h u s  afforded a solid supp ort offering 
another set of p u m p s ,  whlle any spent steam a smooth track and doing away with the ohj cc
after conden sation is subjected t o  compression t i on a l  hammering a t  joints.  With t h i s  fasten
and forced nnder pressure back i n t o  the steam- ing it is impossible for r a i l s  to spread and 
space of the boiler. Salient featmes of th e where u sed on joints i t  takes the p l ace of a 
inven t i on may be u t i l ized in stationary an I' wire connection to complete the electrical cir-
t.ra ction engines.  cllit through the tracks. 

ROTARY-!;JNGINE.-G. P. Bnmm. Rocke l m .  NOTE.-Copies of any o f  these patents w l l J  be 
and To;. L. HAwS, O l i v e t .  "'i s .  The invention fll rnished by Munn & Co. for ten cents each . 
relates to a rotary eng-ine compri sing a casing Please state the name of the patentee, title of 
forming a circular pa ssage equivalent to the the invention, and date of this paper. 

ELECTRICAL TESTING.-If you wish to know the pro· 
perties of any electrical instruments. materi als or appa· 
ratus. the util i t y  of an invention or the practicability 
of an idea, tests by us might be o f  great value t o  you. 
New York Laboratory. 1-4amp Testing Bureau, No. 14 
Jay Street, New York. 8th Floor. 

W ANT ED.-A manufacturer to make wire carrier 
and place it on the market in the United States and 
Canada on a-royalty basis. It is an exceptional l y  all
round J;wod article. and to the manufacturer that 
means business I wi]] pay for making a number to place 
on trial to prove it. Address 

J. G. Cofman, 
Comptche, Mendocino Co., Cal . 

W ANTED.-Structural steel engineer who has bad at 
l east flve years' ex perience as contracting engineer for 
steel company. m R king a specialty of structural steel 
for fireproof buildings. Must be experienced in design_ 
inlZ steel.  soliciting orders and closing contracts. Must 
be a broad gange man, capable o f  dire-cting others $(,nd 
managing an office. Good salary and nromotion to right 
man. Adress Engineer, Box 773. New York. 

IF' Rend for new and complete catalogue of �ci entific 
and other Books for sale by Munn & CO. t 361 Broadway, 
Z ew York. Free au application. 
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No t e s  
and Querzes. 

HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and Hot for publication. 

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

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

Buyers wishing to pnrchase any article not adver
tiscd in OUl" columns will be furnished with 
addresses of houses manufacturing or carry ing 
thc samc. 

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

Scientific American Supplements referred to may be 
had at the office. Price 10 eents cacho 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should LJe distinctly 
marked or laLJeled. 

( 9058 ) G. A. S. asks : A claims that 
if  a gun be fired from the rear of a rapidly
Inoving train, a t  a given point, in the opposite 
d i rection, and the velocity of the b u l l e t  Is 
exactly the same a s  that of the train, when 
the train has traveled one mile di stant from 
the point of d i scharge, the b u l le t  wilt be one 
mile from the train, or a t  point of di scha rge. 
B claims that the bullet  w i t l  be beyond the 
point of discha rge. when the train has traveled 
the distance of one mile,  Who i s  correct ·! A. 
For a full answer to your inquiry rega rding a 
gun di scharged from a train in the d i rection 
opp osite to the motion of the train, see the 
SCU�N'.rIFIC A:\lEUICA� .. Vol.  88,  No. lV, Query 
8[)[)7.  A is right. 

( 9059 ) F. H. says : 1 .  Do you publish 
a S Cl'PLE.\lEN'l' containing diagrams, and work
ing drawings of a small transformer to change 
an a l temating c urrent of 1 1 0  volts to a direct 
current o f  the same o r  lower vol tage '! A.  You 
cannot change an a l ternating to a direct cur
rent by a transfo rmer of an ordinary type. A 
rotary transformer or motor dynamo is re
quired. One part i s  driven by the current as 
a motor and drives the other a s  a gene rator to 
p roduce the d i rect current required. 2 .  I was 
running a small  medical induction c o i t ,  the 
other day, with an a l ternating current of be
tween two and eight volts.  I had one of · the 
handles of the secondary coil  in my hand, and 
I happened to touch one of the binding posts 
of the p r i m a ry with my other hand. when 1 
received a smart shock. Can you t e l l  me the 
reason ? I did not know that there was any 
connection between the p rimary and secondary 
coit� .  A. Whe::l you touched the binding post 
of the p r i m a ry of your coil  while you held 
the end of the secondary in your hand, you 
made a connection by which the poten t i a l  of 
the secondary could force a current th rough 
you to the p r i mary. An induction coil fre
quently sendH a spark from the terminal of 
the secondary in to the primary unless the dist
ance i s  too great t o  a l l o w  it. 

( 9060 ) R. C. W. asKs : I desire a 
ready method of ma rking- on glass so a s to 
prevent the sale of stolen electric l ight globes. 
There i s  a method which appear� to be simply 
an app l i c a t i on of an electric arc penci l .  W i t l  
you kindly e n l ighten me a s  to its requirements, 
or give some method suitable '! A. The m ark
ing upon glass to which you refer a s  "electric 
script" i s  done by a wheel .  which i s  rotated 
rapidly by a little motor and which engraves 
upon the glass by friction. There is nothing 
l i ke a n  electric arc ahout it ,  so far a s  we are 
aware. An arc would melt or crack the glas� 
instantly.  A sand blast would etch glass very 
quickly and make any letter.  word 01' de sign 
you might w i sh for identification upon the 
lamp bnlbs. 

( 9061 ) J. C. S. says : Please give me 

the name or names of the chemicals nsed on 
glass to take a common photograph. State 
how I sha l l  spread the fluid over the glass ; 
under what conditions of light. After the 
photograph has been taken, what i s  done to the 
glass to p reserve the picture, when the glass 
i s  exposed t o  the sun to print pictures on 
paper '! A.  Plates come ready p repare d ; ama
teurs d o  not make them. Negatives are not 
injured by the sun, in p rinting. Any amateur 
photographer would be glad to show you how 
developing i s  done. See our SUPPLEMENT cata
logue for papers on photography. 

( 906 2 )  E. A. L .  asks : One day l ast 

summer I noticed that a thermometer register
ed about [)8, but when p l a ced in the draft of 
an electric fan i t  rose about five degrees. reg
istering 1 0 3 .  a l though i t was. or seemed to be 
much cooler in the draft. W i l l  you plea se t e l l  
me the c a u s e  of this '! A. On t he f a c e  of t h i s  
statement a l l  we can s a y  i s  that t h e  thermom
eter rose in the current of ail' from the fan 

because the air was hotter which came from 
the fan than it was in the place where the 
thermometer had heen.  A i r  i s  n o t  a lways cool 
because it fee l s  cool : nor hot because It  fee l s  
hot.  Hot air  i n  m o t i o n  may c o o l  o n e  by carry
ing off the perspi ration from the surface of 
the hody. In that case the ail' wonld feel 
cooler than i t  actua!ly i s. and we shou l d  be 
deceived by our sen sations. A thermometer 
would not be deceived. but would give the COf
reet temperature of the air. 
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INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

June 16,  1 903. 
A N D  B A C "  B B A R  I N O T "  A T 0 A T B. 
I See note at end of list about copies of these patents. I 

Acid of aromatic aldphyde and making same, 
sulfo, A .  Steiner . . . . . . . . . . . . . . . . . . . . . .  731 , 1 39 

Adverth3ing or the like, C. Scott-Snell . . • • . •  731,075 
Aerial device, C .  A. Needham . . . • . . . • . • • • • •  730,956 
A�Ticultural machine, comiJined, C. S. Wil-

llwth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  731 , 1 46 
Alcohol heattr, E. R. Plumbf"l' . . . . • . . . . . . . • •  731,069 
Alkali metals, manufacture of, Specketer 

& Weuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,979 
Atmospheric motors, collapsible vessel for, 

W. M. Fulton . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 354 
Automooile transmission gear, J. \V .  Lam-

Ut"l"t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  no, 930 
Axle, E. A. Judd . . . . . . . . . . . . . . . . . .  731 , :lOO, 7:n , 307 
Axles, Y-ullioll for trussed, ",,.. C. Baker . .  731 , 003 
Baby jumper, W. A .  Marqua . . . . . . . . . . . . . .  731 , 1 97 
Bait-box, automatic, N. Blanchet . • . . . . . . . . .  7:';1 , :):';5 

�::�da�:, ��p�o�.\���� · �iili�,: . &' Ric'b(:,!t��'���: m:ii\� 
Bath tub safety device, F. McCalL . . . . • . . . •  730,H53 
Bearing, H. Hinckley . . . . . . . • . . . . . • . . • • . . • •  731 , 052 
Bed bottom, spring, T. J. Canivan . . . . . • • •  730, 872 
Bed slat fastener and brace, R. H. Shelton 731 , 326 
Bl:'d warmer, If. Avery . . . . . . . . . • . . . . . . . . . .  7 3 1 , 01 2  
Belt, waist, J. Forman • . . . . • . . . • . . . . . . . . . .  731 , 21)5 
Binder, J. Berman . . . . . . . . . . . . . . . . . . . . . . . . •  731 , 270 
Blanket roll, field mattn'ss, and clothing 

bag combined, R. I .  Clapham . . . . . . . . . .  730, 877 
Blilld operator and lock, window, 1. U .  

Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:) 1 , 408 
Boat, S. A. Duval l .  . . . . . . . . . . . . . . . . . . . . . . . .  730 , 889 
Boat launching apparatus, life, S. H. Ut'Y . •  731 , 1 -1a 
Boill'l' attachment, C. L. Pagcnhart . • . . . . . .  731 , 2 1 3  
Roiler, firebox, locomotive, L. Glover, ct til 730, 904 
Boiler furnace, steam. C. 11". Gallagher ,  . . •  7:-n , 1 7 1  
Boilt:r tube cleaner, U. F. 'Yeinland . . . . . . . .  730, 99-1 
Boiler tube retarding device, L. D. Lovekin 731 , 19-1 
Books, apparatus for gathering sheets or 

signatures of ,  G .  E .  Reinhardt . . . . . . . •  731 ,221 
Boots or shoes, means for repairing, Case & 

Swinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 28 1  
Bottlt-, non-refillable, F. M. Arrington . • • • • •  731, 332 
Bottle, nOIl-rf'fillable, E. T. Griffith . . . • . • . .  731 , 357 
Bottle-stopper, F. R. �Iagan . . . . . • . . . . . . . . . .  730, 939 
Bottles or jars, metal cap for, C. A. Callesoll 731 , 096 
Bottles, etc. , stopppr device for non-re- -

tlllaule, J. Guthrip . . . . . . . . . . . . . . . . . . . . .  731 , 048 
Breastpin pin-tongue and hinge-joint, G .  H. 

'rilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 1 , 245 
Hril'k, til(�, or other machines, machine for 

fepding clay or other material to, C .  G. 
Rust . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 1 , 073 

Bridgt.', bascule, .J. W. Page • • • • . • • •  731 ,321 , 731 , 322 
BriIw, purifying, Gaff & Gent . . . • . . . . . . . . . .  731 , 105 
Brine purifying apparatus, Gafl' & Gent . . • •  731 , 106 
Brush wiper and holder, painter's, J. Doma-

gola . • . . . . . . . . . . . . . • . . . . • . . . • • . . . . . . . .  
Buckle, belt, J. Ueding . . . . . . . . . • . . . . . . . . . .  
Builuing blocks, W. D. Kilbourn . . . . . . . . . . .  . 
Burner, T. Stites, et aI .  . . . . • . . . . . . . . • • . . . .  
Cabinet, E .  "r. 'Yoodruff . . . . . . . . . . . . . . . . .  . 
Cables, water tight union fot· lead, G. L. 

Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Calcium carbid, preparing, E. F. PrIce . . . •  
Calender roll saf(-'ty clamp, H. A. Owen . . . .  
Camera, film, D. Graf . . . . . . . . . . . . . . . . . • . . . .  
Camet'a lens board guide and holder, D. 

(fraf . . . . . . . . . . • . . • . . . . . . . • . . . . . . . . . . . .  
Campra, ocular, W. G. Randall . . . . . . . . . . .  . 
Campra shutter, W. K. Holmes . . . . . . . . . . • •  
CaulPra shutter, Fyfe & Odquist . • . . . • . . . • . .  
Can body forming and seaming machine, 

731 ,289 
731 , 247 
731 , 309 
731 , 392 
731 , 330 

731 , 1 95 
731 , U70 
7:n , 1 22 
731 , 046 

7:11 , 047 
730, 965 
730, !l 1 6  
731 , 296 

H. C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 1 57 
Can opener, H. Till . . . . . . . . . . . . . . . . . . . . . . . .  731 , 329 
Can opener and fruit jar clamp, comuined, 

J. R. �'retwe1! . . . . . . . . . . . . . . . . . . . . . . . .  731 , 034 
Cans or tins, machine for forming sea tiug 

flanges on, Moil' & Robertson . . . . • • . . . . . .  731 , 202 
Cane and chair, combined, R. C. Dulin . . . . . .  731 , 291 
Cane-cart, J. E. Gamalielson • • . • . . . . • • . . • . .  730,H01 
Car coupling, G .  C. Harlin . . . . . • . . . . . . . . . . .  730, 910 
('ar coupling, G .  W. Smillie . . . • . . . . . . . . . . . .  730,978 
Car coupling, C. M. McClune . . . . . . . . . . . . . . .  7 3 1 , a 1 8  
Car coupling, C. F. Springer • . . . • . . .  731,415,  731,416 
('ar, dump, J. V. Domingue . • . . . . . . . . . . . . . • .  730, 886 
Cal' or other vehicle fender, G. Hipwood . .  730, 913 
Cal', ore, A. Stucki . • . . . . . . . . . . . . . . . • . . . • . .  73 1 , 242 
Car, railway, C. Zimmerman . • . . . • . . . . . . . . .  731 , 149 
Car replacer, T. N. Renfroe . . . . . . . . . . . . . . . .  7:n , 387 
Car seat, G. C. Hawkins . . . . . . . . . . . . . . . . . . .  731 , 36 1  
Car spat movement, E. T. McKaig . .  731 , 204, 731 , 205 
Car step, folding, T. G .  Clifford . . . . • • . . . . . .  731 , 1 64 
Carbonizing wood, etc . ,  retort for, P. L. 

Laurell . . . . • . . . . . . . . . . . . . .  , . . . • • • . . . . .  
Carbul"l·ter air pump, R. G. Speer . . . . . . . . .  . 
Carbureting apparatus, R. G. Spper . . . . . . .  . 
Carri{'r, S. H. Patterson . . . . . . . • . • . . . . . . . . . .  
Centrifugal machine, H. Winter . . . . . . . . . . .  . 
Cputrifug-al spparator, T. S. Patterson • . . . . .  
Chair attachment, II. 1\1. young . . . . . . . . . .  . 
Chicken eye protector, A. Jackson, J r  . . . . . .  . 
Clasp, 1-1. C. Jj�rank . • . . . . . . . . . . . . . . . . . . . . . .  
ClOCk, electric, J. A. Carruthers . . . .  731 , 279, 
Clock pendulum, W. H. Thompson . • . . . . . . . .  
Clothes hanger, J .  WebstPl' . . . . . . . . . . . . . . .  . 
Clothes line reel, C. A. F. G. Brown . . • . . •  
Clothes pounder, Clinton & KeeL . . . . . . . . . .  . 
l'lothf's-wringer, D. Ilall . . . . . . . .  , • . . • . . . . . . .  
Clutch, P. A.  Houghtaling . . . . . . . . . . . . . . . . .  . 
Clutch, McHale & Trainner . . . . . . . . . • . . . . . .  
Clutch, friction, Poth�r & Johnston . . . . . . .  . 
('oal compressing device, J. B. Ladd . • . . . . . .  
Cock, gas, E. D. Booz . . . . . . . . . . . . • • . . . . . . . .  
Coff("e ('xtract, apparatus for the manufac

731 ,059 
731 , 136 
731 , 1 37 
731 , 1 25 
7;n , 258 
731 , 2 1 5  
731 , 1 48 
730 , 9 1 8  
731 , 1 03 
731 , 280 
731 , 2 44 
730, 902 
730, g68 
731 , 02 1  
7 3 1 , 049 
731 , 303 
7:n , 383 
730,962 
731 , 374 
731,271 

ture of, H. Eschwege . . . . . • . • • • • • . • . . . .  731 ,028 
Cuke oven, retort, 1\1. Updike . . . . . . • . . . . . . .  73] , 088 
Coke-ovelis, apparatus for pushing coke from, 

,,"l'lIman & Ernst . . . . .  '.' . . . . . . . . . . . . . . .  731 , 252 
Voke ovens, combined charging and discharg-

ing device for, C. H. "�pllman, et al . .  731 , 251 
Compasses, pencil, .T . H. Miller . . . . . . . . . . . . .  731 , 200 
Composition of matter, H. L. Kubbernuss . .  7�1 , :n O  
Compound engine, G. B. Petsche . . . . . . . . . .  7:n , 1 26 
Concrete building blocks, ma('hine for mold-

Ing hollow, H. S. Palmer . . . . . . . . . . . . . .  731 , 323 
Contact devicf', H. R. Sargent . • . . . . . . . . . . . .  730,975 
Conv<,yor, �'. R. Willson, Jr . . . . . . . . . . . . . . . . .  731 , 003 
Copying apparatus, carbon, J. W. Irish . . . . . .  7:n , 1 87 
Corn cribbing apparatns, W. C. Ti<:'hpllor . . . .  7 3 1 , 085 
Corn huskf'r and fodder shrpdder, J. R. Hall 73 1 , 1 78 
Corn husking ma(-'hinf', L. D. Swart . . . . . . . .  7:n , 393 
Cornstalks, sugar cant', etc. , manufacturing 

products from, V. Drewsen • . . • . . . . . . . . .  731 ,290 
Corset, D. Kops, reissne . . . . . . . . . . . . . . . . . . .  1 2 , 1 20  
Cotton comprf'SS, R. D. Crow . • . . • • . . • . . . . . .  730,R81 
Cotton gin, J. Brandon . . . . . • .  , . . . . • . . . . . . . .  731, 273 
Crane, ·,,'harf, J. W. Seave-r, et a1 . • • • • • • . . .  731 , 23 1  
Cultivator, G .  A .  Steinback . . . . . . . . . . . . . . . . .  730, 980 
Cupola, T. Holland . . . . . . . . . . . . . . . . . . . . . . . .  n l , 300 
Curtain hanging apparatus, window, T. E. 

& J. C. Shevlll . . . . . . . . . . . . . . . . . . . . . . . .  731 , 4 1 0  
Curtain pole, G. W. Wise . . . . . . . . . . . . . . . . . .  731 , 259 
Cuspidor, fountain, J. V. Trenaman . . . . . . . .  731 , 246 
Cutter bar section, self-alining, G .  L. Phelps 731 , 068 
Cycle, motor, Necbledie-l & Pawlitschek . . • .  731 ,207 
Dam, Irrigating ditch, C .  D. W .  Smith . . . . •  731 ,077 
Dental engine attachment, J. C .  Holson . . . .  731 , 302 
Dental flask press, W .  Finn • . . . . . . . . • . • • •  731 , 030 
Dental pliers, C. S. Case . . . . . . . . . . . . . . . . . . . 731 , 337 
D('sk, school, J. A. McLaughlin . . . . . . . . . . . . .  nl , 206 
Df"sk, school or other, Robbins & Poyner . . . . .  730, 973 
Diamaglwtic m('tal from sands, pte. , sppar-

ating-, E .  Gatf's . . . . . . . . . . . . . . . . . . . . . . . .  731 , 043 
Diamagnetic separation, E. Gatps . .  731 , mm, 7:n , 040 

731 , 042, 7:11 , 044 
Diamagnetic spparatol', E.  GatpR . . . .  731 , O:m, 73] , O:�7 

731 ,03S, 7:1 1 . 0:19, 7:11 , 041 , 731 , 045 
Dish washing machhw, .J. U. ( 'oph rnne . . . • . •  731 , 341 
DiSinfectant, G .  Chism . . . . . . . . . . . . . . . . . . . . .  731 ,340 
Disp�n8ing apparatus. D.  B. (Ip w"]torr . . . .  730,989 
Display hox, I, .... . W. Hmith . . . . . . . . . . . . . . . • . .  731 ,237 
Display cahinpt, pa("ka�w , .J. 1\1. Callander . .  730,871 
Door hangpr, H .  L. & n . . J.  F(-'l'l"iR . . . . . • . •  731 , 350 
Door stop and spcnrpr, .T. n. Coffman . • . . . •  7R1 ,342 
Door, swinging, W. R. Pit;-· . • • . • . • . • • • • • • •  731,407 

Scientific American. JUNE 27, 1903. 

Ii St " Foot and ar Power 
Screw Cutting 

Lathes 

FRIGTION DISK DRILL 
FOR LIGHT WOR K .  

lIa8 TheMe Great Advuntagel u 
The speed can be install t ly \'h:mg .. d hom 0 to 1 60n without 
stopping or shifting oeits. POWI:'I' applied can be graduated 
to drive, with equal safety, the smal lest or largt-st drills 
within its ran�e-a wonderful economy in time and great 
saving III dri l l  oreakage. @" Send for catalogue. 

W. F. & JXO. B A R N ES CO., 
Established 1;0;,2 .  

1999 Uuby Street, 

'AUTO ED UCATO R',' 1 2 .  
'HOMANS A U TOMOBIL E S "  

P O P U LA R  E D I T I O N .  
(�aso!ille, Ele( 'lrk ami �teatll AutolIlohiles thoroughly an (I I Cl,mprehensi \ e l .v explained, with sllgg",stions on the care an(1 

ll���
at
� � ��f:ll:l

l �.�;; [;7i:,� [ �� -��l���: 
l
���.

e
h l�l���::i��:C(;l�:lo����: 

grams, and is a eomplet .. and up-to-date treatise. SATISFM'TIO:>I Ut:ARA:>;TEIW. URDEH. TO-DAY. 
' H E O .  A U D E L  & C O . ,  P U b . ,  63 Fifth Av. , New Y o rk 

T H E  M I ET ;,,�,o�
E I S S  KEROSE N E  

I to 60 H. P. and GAS ENGINE 
burns K EIl08EN E chpaper and 
saf<'r than gtlsolme. Automatic, 
simple. reliabl� . N o eledrie hat
tery or tlatlle used. Perfed regula
tion. Bel ted or diredly eOllJlled to 
dynmao for electric hg-hting, eharg
IDg storag� batteries, pumping and 
all POWA: PWfE��Z: 1 2�-13S !\Io1'T ST., NKW YORK. 
ADO PTEn BY IT. 8. GOVE RNMENT. 
]1I�he"t Awnrd� dire(·t eoupled 

t:'<':le:t�:d
t
�f:'\

r
��'l��X������� 

1 ��: 
po�ition, 1 90 1 .  Gold :Medal. Charleston, S. C., Exposition, 1902. 

There is never any question 
about the quality of a 

B .  F. B A R N E S  
U P R I C H T D R I LL.  
The tool here i l lustrated i s  our 2O-inch 
Drill. and we g"uarantee it to drill up to !1

in;���d 
s::rl a

a�d
d ��2�t �rr��� iW� 

build larger sizes and wiU be glad to 
pend fuB data on our entire line to 
interested peop le. 
B. F. BAnNES CO., Rockfurd, Ill. 

....... !!iI!lfpp;II"'-"Th e S hare r" 
A n'ew foot power that can be applied 

t o  all light machinery. A kick starts 

the machine and an occasional kick 

keeps it ,",olng. Send for owr Booklet 

SLOTKIN & PR.AGLlN, 
2 1 0 A  Canal St • •  New York.  

SAV E Y O U R  F U E L  
You will find our GASOLINE 

Jlol",Ung Engines a great 
saving over steam and a per
teet economical boon where 
wood, coal or water are 
scarce and 
Both triction 
hoist from 6 to H .  P. 
for mines,quarries,(loe ks 
etc. Every m a c h l n e  

��;Ilre�
u
c
a
::al��

e
�l;d �:��� 

size of engine wanted. 
Weber G&.'! & Gasoline 

•• PERFECTION " 
GAS ENGINE IGNITER 

Fully Guaranteed �,� 50 Prlc • ..", .. .  
H u n  s in either direction. 

Brushes of carbon or woven 
wire. Commutator easily access
ible fr ill top. Special prices 

on quantities. Send for 
catalogue of dynamos, gas 

engines, castin , etc. 

L. W. GIII •• "I. � Co. 
2 2 4  E. 4th Street 

Marion, Indiana � POTT ER'S .. SPR I N G " B R A K E  BLOCKS . 
Adapts the w hole length of shoe to wheel 

-_ , under all circumstances. Dof'os not squeak. 
rattle, jump, or freeze up. Will hold rubber � wear sboes without bolts or screws. Rpecial 
�c;,����� ����:i1e�I�Ir�3:��!

r
�: y�I{]���� 

GAS ENGINE 

16NITERS 
LATEST TY P E .  

For Marme, Automobile o r  �tationary 
Engines. Full:-' (;I:aranteed. 

'Vrite f01" Circular. 
The Cn rlble & Finch Uo., 

_____ 
. _____ 2_33_E_. 

_
C
_
Ii
_
fton Ave.. Cincinnati. OhiO 

-

(, H. P. 
AUTO MOB I L E  

M OTOR 
complete with trans
mission and float feed carburettor. 

$185.00 

lbWER AIR PUMP SltA:C�;��(,�s 
rC ADORE ' S  M A LT S  Y 

� N 9  J J  C L i NTO N ST BROOKLY N  N Y  

Draft equalizer, E. E. Louder . • . . . . . . . . . . . •  · 731 , 1 1 3  
Draft equalizer, O. Torgerson . . . . . . . . . . . . . .  731 ,142 
Draft rigging, L. A. Hoerr . . . . . . . . . • . . • • . •  730 , 9 1 4  
Drawing frame, L. J. "" rigley . . . . • . . • . . . . . •  731 , 40 1  
Dressmaker' s guide, L. W. Morgan . • . . • • . •  731, l l j  
Drills, etc. , adjustable support for, G .  C .  

Gaucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 1 7:; 
Drugglst's mass divider, J .  W. Jackson . • • • • •  731 , 1�� 
Dumping apparatus, W. J. Newman • . . • . • • • . .  731 , 1 1 �  
Dynamic force of  bodies, device for  over-

coming th(', A. J. Myer . . . . . . . . . . . . . . . .  731 , 1 1 6  
Dynamos t o  railway cars, device for attach-

ing, J. F .  McElroy . . . . . . . . . . . . . . . . . . . . .  731 , 382 
I·Jducational appliance, O. P. Austin . • . . . • . .  730, 8(1) 
Educational device, J. '1\ Goodman . . . . . . . . . .  731 , 175 
Electric boosters, controlling, M. J. Wight-

man • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . .  7 3 1 , 000 
Electric controller, Gilmore & KendalL . • • . •  731 , 298 
Electric machine, dynamo, H. G. Reist . • . •  730, 967 
Electric motor electric controller, W. IC Lig-

gett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 375 
Electric motor system, G. O. Baker . . • • . . . . •  730, 860 
Electric motors, llleans for operating alter

nating curn"nt, R. EickemeYer . . . • . . . . . .  730,891 
Electric wire terminal tip, II. L. 'Vorth-

ington . . . . • • . . . • . . . .  , . . . . . . . . . . . . .  , . . . •  731, 400 
Electric wirt's, device for handling live, B. 

WillJur • . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  73 1 , 1 4 5  
Electrical transforlller, A. R. I�Vt·rest . . . . . . .  730 , 893 
Electrodes for ele-ctric accumulators, produc-

ing, I�. W. Jungner . . . . . . . . . . . . . . . . . . . .  731 , 308 
Electromagne-tic vibrating reed, S.  F. Jones . .  731 , 056 
lOlevator doors, etc . ,  opprating mechanism 

for, F. K. Fassett . . . . . . . . . . . . . . . . . . . . . .  7:)0, 896 
Elevator safety dpvice, P. Bl':mding . . • . . . . .  7;-W, 865 
��llipsograph, R. Carlton . . . . . . . . . • . . . . . . . . . •  731,018 
Embossing roll automatic feed stopping 

mechanism, C. R. Baker . . . . . . . . . . . . . .  731 ,091 
Engine bplt guidp, traction, W. H.  Ueorge . .  730,n02 
Engine cylinder, oil, spirit, or gas, H. Austin 731 , 265 
Engine eh"ctrical ignitPl", explosive, C. E. 

Sargent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 1 34 

CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 
plate clear 

quick 
printing 

Negatives 
can be 

secured 

These plates 
are 

especially 
adapted fOl 

Tourists 
using 

Hand
Cameras 

"G. CRAMER DRY PLATE CO. 
ST. LOVIS. MO. Engine reversing mechanism, G. W. Ander-

sou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Offices in 

7:50,856 
New York : 32 East 10th Street gngine vaporizpr, internal combustion, O. 

B. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 2 1 8  
Engraved platps WllPll printing then-from, 

wiper for cleaning the surfaces of, F. E. 

EXP���!�d���gi'I;(:, '  �i' E.' '��'iiii��� : : : : : : : : : : : 
Eypglasses, C. C. Stone- . . . . . . . . . . . . . . . . . • . •  
�'alJric-l'ackjng machillP, H.  Bittner . . . . . . . .  . 
}1'ull,  C. A. Eck . . . . . . . . . . . . . . . . . . . . . . . . • • . •  
Fans, electric motor for cpiling, P. Swan . • . .  
I1'ee-d water hf>atN', F, 'V. LU(�dkp . . . . . . . . .  . 
Fepd water heatp)", T. U. McBride . . . . . . . . .  . 
l1'eed water heating systt'm, T. C. MeRridt' . .  
Fpf'd water rt�gulator, Mumford & Anthony . .  
I" ('t""(} water rpgulator, R. Learmonth . . . . . . .  . 
Fpnce post, C. A. Reed . . . . . . . . . . . . . . . . . .  . 
FeL·tilizer manufacturing carrier, A . .T. Sack-

7:) 1 , 334 
7:n , 00 1  
7X1 , Og1 
731 , ( ) 1 4  
730, g90 
730,985 
730,9:)8 
731, 065 
7:n , 064 
731) ,951 
7:n , HH 
7:\0, 066 

l'tt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l 1 , 1 32 
Fifth whf>pI, J. Burns . . . . . • . • . • . . . . . . . . . . . .  7:n , 276 
Fire alarm, automatil', D. Beaulieu . . . • . . . .  7:�0. 86-1 
}1�ir('box, L. Glover, et a1 . • . . . . . . . . . • . . • . . . .  7:)0,905 
Fire escape and table, J. I�. Burlls . • . . . • . . . .  7:-n , 1 60 
Fire escapp, portable, W. B. Fipld . . . . . . . . . .  731 , :m2 
l" ire hydrant, \V. W .  (\)l'PY, reisstle . . . . . . . .  1 2, 1 22  
Firearm I'je('tOl", C. W. Bartholm('s . . . . . . . .  nO, HG2 
Firparm, I'Pcoil 0lwrah'(), .J. :\1. BrownIng . . . .  7;{O , S70 
l" irpproof eOBstruction, N. Pplligrpell . . . . . • . .  7:n , 2 1 6  
Firpproof tiooring, N .  Poulson . .  , . . • . . . . . . . .  7:�0,963 
Fish lilw repl, E. D. Rockwell . . . . . . . . . . . . . •  7:n , 226 
Fish trap, O. 'Yat8011 . . . . . . . . . . . . . . . . . . . . . .  7:n , 398 
Fish trap, fioating, Mill('r & Wallacp . . . . . . .  730, 9-19 
11'luids 01' tiuid mixttlr('s, apparatus for h('at-

ing, I1�. S. Chapman . . . . . . . .  , • . . . . . . . . . .  7B l , 339 
Flushing appan',tus, R. F. Gillin . . • . . . . . . .  731 , 1 07 
Folding box, Z. B. 'Vphb, reissue . . . . . . . . . . . .  ] 2, 1 2 1  
Football, A. Crossh·y . . . . . . . . . . . . . . • . . . . . . . .  7:�] , 1 G5 
Friction hrakt�, A. E. Reynolds . . . . .  , . . . . . . .  7:31 , 1 28 
Fl1Pl-fet.�dillg apparatus, L. K. Davis . 730, 88a, 7aO, �84 
1" urnace (-'harging devi<:e, blast, 1\1. ,,\ Johu-

son, .Tr . . . . . . . . . . . . . . . . . . • . .  , . . . . . . . . . . .  730, 922 

Chicago : 1211 Masonic Temple 

S an Francisco : 819 Market Street 

75he S U N 

M A T C H  

Typewriter No .  2 
Built on standard principles 

with superior advantages. 
A revelation in every fea

ture, inc luding 

$40.00 
.rUN 
TYPEW�ITE� 
COMPANY. 

2 3 9 B'way, New York. 
-------
FACTORY .-DESCRTPTION 

of an English factory. SCIENTn�IC AMERICAN Sup
PLEMENT 1 1 1 3 . Price 10 cents. 11'01' sale by Munn &; 
Co. and aU newsdealers. 

----------

" CUSHMAN " 
CH UCKS 

All styles and si�es. 

���:�:��� :�I�;i\�fi��e��)�;r,
JJ . 

CSila���� : : : : : : : : +��:g�� Send for Oatalogue. 

Furniturp, knoekdo" n, J. Richards . . . . . . . . . 731 , 22:) TH E CUS H M A N  C H U C K  CO 

����:tYi�,f;lUl�' ,�: �Vi'J;)�(i��,; : : : : : : : : : : : : :  ���:gg� 1 8 9 A l lyn St . .  Hartford, C
·�n n .  

8:��' atp�·�t����Yit 'il: ' T'a·lb�·�·t : : : : :  : : :  : : : : :  . +�:��� I If you want the best in 
Game apparatus, C. K. Clark . . . . . . . . . . . . . .  7BI , 1 63 IGN IT ION  BATTERIES g:�b��:in��t:e�.

a;��·y�m�:ls�: . .  �"��.��'�� : : : : : : : : : .  +�� :g�� I investigate the 
Gas, making producer, F. 'V. 1\Iatthpissen . .  730, 9-11 

•• Ch . 
<Jas or other burners, apparatus for supply- aDlplOn 

iug air or oth"l' combustion snpporting i A I t " tluid or suustanct' to, T. J. Litle, Jr . . . . .  731 , 376 ccurn u a or Gas rpgulator, C. C .  'Vilson . . . . . . . . . . . . . . . .  731 ,2[)[) 
Gas shut off, automatic, B. 1\1. Shppts . . . . . .  7:�O , n77 
Gas, trt'ating, O. N. Guldlin . . . • . . . . . . . . . . . .  7:.n , 4 1 2  
Gasps, clpansing fans operating on blast-fnr

lla(-'p, B. H.  Thwaite . . . . • . . . . . . . . . . . . . . .  731 , :�95 
Glassware grinding machine, ·E. C .  Sehradf'r 7:n , 230 
Grain elpvator, C. R. Belwdict . . . • . . . . . . . . . .  7:n ,26S 
Graining machhw, molding, B. W. Augustine 7:n ,01 1 
GrapilophoIle, C. S. Tainter . • . . . • . . . . . . . . . . .  7:30,986 
Grate and smokp ctmsuming tire llridgt', 

eombined, A. WeB . . . . • • . . . • . . . • . . . . . . .  7:30,993 
Gratp, firp, I. SchoetH(·r . . . . . . . . . . . . . . . . . . . .  7:H , 229 
Gra tt'r and masher, vegetablp, E. lIt'mstram 731 , 362 
Grinding machine carriage rev(>l'sing me-

('hallism, Z. R. Tucker . . . . . . . . . . . . . . . . . .  7�U ,087 
Hamp, shpet metal, C. L. Wiedrich . . . . . . . .  7;�0,999 
Hammpr handle Wank, A. J, Doughty . . .  , . .  7aO, �87 
Harrow, C. Shahlt'Y . . . . . . . . . . . . . . . . . . . . . . . .  7:n , 325 
Harvpst('r, W. N. Whitely . . . . . . . . . . . . . . . . . .  730, n98 
Hat guard, A. Ribaud . . . . . . . • . . . . . . . . . . . . . .  73U,969 
Hay and shocked grain loadpr, combhlPd side 

dt"liypry, }1\ 1\1. Conroy, (·t aI . ,  . .  , • . .  , . . .  
Hay prl'SR, Ziller & Bonehard . . . • . . . . . . . . . .  
Hay prt'ss, France & Tatum . . . . . . . . . . . . . .  . 
Hay rack eonstruction, II. L. 11�el'l'is . • . . . . . .  
Ih'ating fllrnacp, J .  }1�. Barker . . . . . • . . . . . . . .  
He('l protpctor, shop, L. Jj". Rip-mer . . . . . . . . .  . 
Hppl spat and COUlltt.�r Lputing lllUChhw, 

130,879 
7:n , 0 1 0  
7:� 1 , :ma 
7:n , :151 
7:1 1 , :;;;:) 
no, 971 

C. L. Eaton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l1 , 1 6g 
Hingp, E. W. Chrlst . . . . . . . . . . . . . . . . . . . . . . . .  7:10, 876 
Hinge, J. St. Arnaud . • . . . • . . . . . . . . . . . . • . . . .  731 , 389 
Hoist, pleptric, F. Nather . . . . . . . . . . . . . . . . . .  730, 955 
Hollow Lodies, apparatus for forming sprpen-

tiTIf', Ie Park . . . . . . . . . • . . . . . . . . . . . . . •  731 , 1 24 
Hook, F. M. Chandler . . . . . . . . . . . . . . . . . . . . . .  731 , 0 1 9  
Horse checking devle", S. W. M. & G. L. 

Kollock . . . • . . . . . . . . . . . • . . . . . . . . . . . . . . .  7:31 , 1 81) 
Horspshop, J. Dillon . . . . . . . . . . . . . . . . . . . . . . . .  7:� ) , 885 
Horst.'sho(� attachment, E. L. Ahbott . . . . . . . .  7�O , �G5 
Horseshoe pad, R. P. McDougall . . . . . . . . . . . .  7:31 , 4 1 4  
Hos(� coupling, E. J. Pacp . • . . . • . . . . . • . . . . . .  7:n , 2 ] 2  
Hose holu"r, J. C. GarvI'Y . . . . . . . . . . . . . . . . . .  7:11 , 1 72 
Hose supportt'l·, D. Raseh . . . . . . . . . . . . . . . . . . .  7:W, RG·� . 
Hot wah'r boiler, air tight, L. & S. Mayhpw 731 , a80 
Hydrocarbon hurner, incandescent, E. Lph-

manu • . . . . . . . . • . . . . . . . . . . . . . • . • • . • . . . .  7:�1 , OGO 
Indoxyl, makin�, P. E. Ob('rl"eit , • . . . . . . . . . •  7�1 , a85 
Ink reducf'r and making samp, Ii" J.'isher • . • .  7�0, 897 
Ink well, H. G. Squin)s . .  , . . . . . . . . . . . . . .  , . .  731, 240 
Insulated joint for railway rail joints, B. G. 

Bralne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 0 1 6  
Iron rods for making laddt'l"s, etc. , machine 

for bpnding and twisting, W. A. Ehr-
manntraut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 294 

Ironing hoard, L. B. Gakp . . . . . . . . . . . . . . . . . .  731 , 278 
Ironing ma�hhlP, W. 1\-f. Barnps . . . . . . • . . . . .  731 , 267 
Ironing machtnf', D. H. Benjamin . .  , • . . . . .  , 7:1 1 , 269 
.Tar, F. H. GJbson . . . . . . . . . . . . . . . . . . . . . . . . . .  730, 903 
Journal bearing, M. L. Hoyt . . . . . . • . . . . . . . . .  731,054 
Keyhoard instrume-nts, mPRIlS for modifying 

the action of strikprs in mpchanism for 
playln!', R. W. Pain . . . . . . . . . . . . . . . . . . . .  730,958 

Kim'mntographie pietnrps, mpans for {'xhihit
ing, J .  A. Prpstwich . . . . . . . . . • . . . . . . . . . .  730, 964 

Knittpd pants and thpir manufacture, Mid-
dl('dit('h & Gre!'ory . . . . . . . . . . . . . . . . . . . .  731 , 38 1  

Knives, forks, or similar articlps, manufac-
ture of tablp, H. Joest . . . . . . . . . . . . . . . • . •  730,921 

Laddpr, fit'xihlp, W. A. Ehrmanntraut . . . . .  � 731 , 2!l3 

�����: �·1:.("r�i(!
Br��� . it: . Fl��i�� : : : : : : : : : : : :  +��'��� 

Lamp, plt'etl'iC" arC", .T. I .. . Davips . • . . . . . . • •  7:n :02fi 
Lamp bolu .. r. T. Sharp . . . . . . . . . . . . . . . . . . . . .  7:11 .233 
Lll mp, mJnpl" R, T. GORRa("k . . . . . . • . . . . . . . . • •  7�O, n07 Lamp, m n l t i plu lRf> ar(', R. Fh·mfng . . . . . . . . . .  7:W , 89!--} 
LUlltt-' 1'1l and foot warmel', safpty, .T. M. Dar-

rah . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nl .024 
LUll tt'rn, tubular, It. 1\-1. Stevpns . . . . . . • . . . . .  7:l0, !lSl 
Last. J. St. Amand . . . . . . . . . . . . . . . . . . . . . . . .  731 . :mO 
Latch, gate, C .  E. McEwen . . . . . . . . . . . • . . . .  730,954 

(Oontlnued on _e 493.) 

Perfected In all details for this 
work. Deset'iptive booklet free. 

H .  C. JUacRAE. 
315 St. Paul St., B.ALTnIORl<, MD. 

5 PLlTDOBr,gARK CO ILS 
�25 VAN DEWATER ST. NY. � 

Little Wonder 
TELEPHONE 

F O R  $6 . 00 
We will  send 2 telephones, ZOO feet 
and all necessary staples, with full im.tfl.c··{I,. 
tlons how to put them u p  aJld operate. 

HIP WELL III Ft:<. CO •• 
A llegheny, Pa. 

T h e  M E DA R T  
BOAT B U I LD I N G  
M AT E R I ALS 

u1"ing" boat COllstructlOD within the 
mng-e of fLlllllteurs, at a small cost. 
Yachts, Launche� Row Boats. 

Send stamp for eatalog. 
F R E D  M E DART, 3 545 DeKalb  S t . ,  St. L o u i s ,  M o .  

. , 
50 Y E A R S '  

E X P E R I E N C E  PATENTS 
T R A D E  M A R K S  

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

�nyone sending a sketch and descriotion may 
9UICklr as�ertain our opinion free whether an 
InventIOn 18 probabl y  patentab le. COlDmunica. 
tions strictly confiden tial .  Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn &; Co. receive 
gperial notice, with out chn rsre. in the 

Sci�ntific Jlm�rican. 
A ha�d80mely ilIuRtrated weekly .  Largest cir .. 
cnlatlOn of allY scientific journal . Terms. $3 8 
year ; four month \ $1. Sold by all newsdealers. MUNN &. CO . 36 1  Broadway. New York 

lIranch Office, 6'.lO F St • Washington D. C • 

© 1903 SCIENTIFIC AMERICAN, INC.



The te�t of a m otor is its efficiFmcy-its ac
tual , not i t s  e�timated horse power. Motor 

effici ency is on ly one of the Rambler pOint,s 
of excellence. 
Our il lustrated catalolnIe tells of others. 

l .. et us send you a copy. 
Thos. B. 
H.enosha, 

J effery ell. 
W i s . .  U. S. 

THE INTERNATIONAL 
KEROSENE O I L  ENGINE 
i s  the most simple, compact an d power· fu I ever constructt:.d for 

c
raCtlCal pur-

C?:��· �:�e:ts ��s�,:J��n:n�n i�s ��:��:; 
tu run th ::tn auy engine manufactured. 
�Im ple, durable, economi cal and relia
ble. Nothing but ordinary Kerosene 
Oil required to run it. !:Safe and easi ly ;! . 
operated . " 

I nternat i o nal  Power Veh ic le  Co • • 
STAMFORD, CONN. 

Co. 
A. 

IU(IRK 
IRAV IL IRS 

(,rane Book M 
If you write 

PAWLI N G  & HARNISCHFEGER 
1 6� Clinton St., ])li l wankee, Wis. 

Any stenographer can easily 
save twice her vacation time 
in a year by using 

75he Smith 

Premier 
Typewriter 

in preference to any other. 

It saves tim.e 

In operating the machine. 
In putting in and taki ng out 

work. 
In making corrections . 
In cleaning type and hands. 

Who pays for th.is time 1 
Better send to-day for our little 
book which explams typewriter 
truths you ought to know. 

The Smith Premier 
Typewriter Co. 

287 Broadway, N e w  York 

Scientific American. 
Lateh, gatp, G.  W. lIerker . . . . . • • • . . . • • • . . .  
Lath" dl" head, R. M .  Nuttall . . . . . . . . . . . . . . 
Li!ath{'l' dressing machine, H. C. Lavingtoll . .  
LpttH' shppt and return 811('pt, combined, R. 

R. 1 .... 8"·8011 • • • • • • • • • • • • • • • • • • • • • • • • • • • •  
Life belt, �'. W. Kern . . . . . . . . . . . . . . . . . . . . .  . 
Life belt, pneumatic, J. A. Malmqvist . . . . 
Light controller, time, E.  Newman . . . . . . . . .  . 
Line lock, J. Simmons . . . . . . . . . . . . . . . . . . .  . 
Liquid t ransfer apparatus, B. Ready . . . . . . .  . 
Loading apparatus, }\ B. Metosh . . . . . . . . . . . 
Loa d i ng machine, J. E. Jones . • . • . . . . . . . . . . .  
Lock. See Line lock. 
Lock, J. Pellillgton . . . . . . . . . . . . . . . . . . . . . . .  . 
Locking washer, W. J. Cook . . . • . . . . . • • • . • . .  
Loom, H. Lindsay . . . . . . . . . . . . . . . . . . . . . . .  . 

t��:: t�p��t��.
O�: 'Litt

'
l�fi�id : : : : : : : : : : : : : : 

731 , 1 99 
7 3 1 , 1 2 1 
730 , 93 1  

730, 933 
731 , ()1i8 
731 , 31 4  
7:11 , 208 
7 3 1 , :127 
731 ,071 
730, :11 6  
7 3 1 , 3 7 1  

7:11 , !l 1 7  
7:ld, MMU 
7:1 1 ,  1 1 �  
731 , 27� 
7:1 1 , :177 
7:11 , 1 20 
731 , :191 

Loom pickel' stick cbeck, T. E .  N ormall . • . •  
Loom protector mechanism, E.  S .  Stimpson . 
Loom warp beans, journal bearing for, O. L. 

Owen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:11 , 1 23 
Mail-bag catcher a n d  delivnrpr, C. It. Haw-

kin. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:l1 , 1 80 
lIIall box, S. A. Jone • . . . . . . . . . . . . . . . . . . . . . .  1 3 1 , 372 
Mall box ,  rural, Mackt.'uzie & Pense . . . . . . . .  7:n , 061 
Mail conveyanct', rural routp, .T. H. G ross . . 730, n09 
�lap, J. 1'. Maye • . . . . . . . . . . . . . . . . . . . . . . . . .  7!l(), 042 
Measure, tailor 's ,  Fairbanks & lIilley . . . . 730 , 894 
Mechanical movement, G .  Holliday . . . . . . . .  7:10 , 9 1 5  
Mechanical movpment, A .  Plagman . . . . . . . .  730,961 
Mechanical movemt.lnt,  1\1. Burtoll 7:U , 277 
Mechanical movPIDPnt, J.  I�"'. Coolpy . . . . . . . .  7:n , 28:l 
Medicine wrapping film, M. I{ obayashl . . . . . 7HO, 026 
lI('ta l-pou l'ing machhw, W. S. Mathpl' . . . . .  7 3 1 , 062 
Metal .hears, T .  �'. Llppcngood . . . . . . . . . . 7:l1 , 3 1 2  
Metal working appliancC' , .T.  P. Johnson . . . .  731 , 305 
Metals from ores, apparatus for extracting, 

O .  A. Em. . .  . . . . . . . . . . . . . . . . . . . . . . . .  731 , 1 69 
1\1('tals, un i ting , A. Dick . . . . . . . . . . . . . . . . . . 731 , 100 
Metallic oxids, a pparatus for m a k ing, M. 

J ac,)hi . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 055 
Milk product and m a k ing same, .T.  W. 

Dowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730, 88!! 
Molding hollow a rticlt's, m('ans and appar-

a tu. for, C .  Huber . . . . . . . . . . . . . . . . . . . . .  7:l 1 , :167 I Mold ing machinp, Ii ... . W. Hastings . . . . . . . . . 7:n , a60 
Mop w ringer, E .  Chaquettp . . . . . . . . . . . . . . . .  7:n , 09S 
Mowing machine attachmt.'nt, Middlt.' tOll & 

Pearson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,94S 
Multispindle machl11P, automatic, Il... . 1\1. 

Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Music It'af turllt�r, IIutchinsOll & McNeh· . .  7;n , 1 �U 
llusic pocket, portable shf.�et ,  F. W. Parkin 7:n , 21 4  
Music roll, F .  R. WyckolI . . . . . . . . . . . . . . . . . 731 , 008 
Music sheet spool, automatically adjustable, 

P.  Wue.t, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  731 ,261 
Musical instrument, P. Wupst, Jr . . . . . . . . . .  731 , 262 
Neck and ear mumpr, combined, J. C. Scott 731 , 1 35 
Nozzle, spray, A . .T. I{oegler . . . . . . . . . . . . . .  730, 927 
Nut and washer, vehicle spindle cnp, G .  

Ma rtlen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 , 1 96 
N u t  lock, H. A. Hou.e . . . . . . . . . . . . . . . . . . . . .  7 3 1 , 366 
011 burner, R. G .  Speer . . . . . . . . . . . . . . . . . . .  731 , 078 
Oil burner, �'. S a lIell . . . . . . . . . . . . . . . . . . . . . . . 731 , 1 33 
Oil burner, W. H. Wafer . . . . . . . . . . . . . . . . . .  731 , 397 
Opera gla... Rlglander & Blank . . . . . . . . . . .  730 , 972 
Ordnance tiring attachment, G. Gerdom . . . .  731 , 403 
Organ stop-actions, adjustable thumb-boa rd 

tor combination, C. Stollewerk . . . . . . . . . 7:n , 080 
Oversf'aming machine, J. M .  Merrow . . . . . .  7!lO, 044 
Package, original, H. W. Pap£' . . . . . . . . . . . .  7!lO , 960 
Packing, C. B. Rn.h . . . . . . . . . . . . . • . . . . . . . .  7:1 1 , 228 
Packing box, W. Berryman . . . . . . . . . . . . . . . .  7:1 1 , 156 
Packing rod, J. S .  Klein . . . . . . . . . . . . . . . . . . 7:10, 925 
Packing rod, H .  A. Howe . . . . . . . . . . . . . . . . . . 7:1 1 , 304 
Painting machine for vehicle wheels, (' t e . ,  

J. K r a f t ,  et al . . . . . . . . . . . . . . . . . . . . . . . .  731 , 099 
Papf:r box covering machine, R .  A. Thomp-

.on . . . . . . . . . . . . . .  .- . . . . . .  . . . . . . . . . . . . . .  73 1 , 1 40 
Paper cutters, clamp coupling device for 

a utomatic, C .  Seybold . . . . . . . . . . . . . . . . . . 731 , 232 
Paper cutting and foldi ng machlm' ,  S .  D. -

Ruth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,974 
Paper server and paper package therefor, . .  

toilet, S .  Wheeler . . . . . . . . . . . . . . . . . . . . .  730,997 
Pa.teurl,,'r, W. J .  RulI . . . . . . . . . . . . . . . . . . . .  731 , 1 3 1  
Pattern plate for folding a n d  m a rking gar-

M Y  A M B I 'l'ION 
is to becollle a n  

I LLUSTRATOR 
We c a n  RHSist anyone t o  real
ize his am bitions. "Strnggles 
W i t h  the World " Is the nallle 

f�e
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�f �II!� and women. This 72-page 

book is free. It shows YOII 
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lll't, P r o o fr e a d e r ,  
Bookkeeper, So t e n  0 -
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��t!�c!.Iti�(���d!����"���� 
uable information pertaining 
thereto. 

Cor" eopond,mee 

GASOLINE AUTOMOBILES. - VALU, 
able il lu.trated articles on the above subject contain in
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Price 10 cent. each. For ... le by Munn & Co. and all 
newsdealers. 

ond-hand Autos and Motor Cycles. 
If interested wri te for Automobile 

MEAD O YOLE OOMPAIIY, �';:�AGO, 
THE ELECTRIC HEATER. -A VALU� 
able paper, with working drawin�@ of various forms of 
�r:c��egt��SI /g;a�tr:' �:������ :1�f��i�aSt�����

in
Mc��;= 

TIFIC AMERICAN SUPPLEM "NT I l l :! . Price 1 0  cents. 
For sale by Munn & en. and all n ewfldealers. 

You r 
Own Gas 

for cooking with the 

KHOTAL 

Blue Flame Kerosene 
Oil Stove. No wicks, 
no odor, and no 
smoke. G ives twicf. 
the heat at less than 
half the cost of gas. 

Price $3 .75 
S f'TUt  for Oatalogu. 

T H E  K H O T AL B U R N E R  :J0' 
197 Fulton St., New York 
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Watch Out I 
if you want to get what you are pay. 
ing your good money for-and buy 
none but �eal Oold Watches with 
either of these stamps on the inner 
surface of the cases. 

Tbese are 
the 

Trade Marks 
of 

"Accurate-to-tke-Second" 

the only complete high-grade watch ; 
case and movements m ade and 
fitted i n  our mammoth factories. 

You can learn all about the Copyrighted 
names which are engraved on the move
ments if you 

Send /,01' our free booklt!, 
U The Care of a Watch." 

Dueber-Hampden Watch Works, 
56 South St. ,  Canton, Ohio. 

Moving Picture Demonstrations 
Have you a new device ,that requires an expensive 

demon .tratlon to make a sal e ?  Why not let us take a 
moving picture of it to be shown in our little 

Canvassing M utoscope 
It's a wonderful salesman and a Ilreat saving. 

Write for fun particulars and booklet. 
AMERICAN M U TOSCOPE & BIOGRAPH CO., 

11 Ea.t 14th Str.eet, New York. 

ment sectiolls,  P . .T.  Mellahan . . . . . • . . . .  731 , 4 1 3  
Pedal attachment, A. J. H a m m e  . • . . . . . . . . . .  731 , :mS 
Pf>t rolenm burner, J .  J.4 ... rick . . • . . . . . . . . . . . . .  7:n , 1 70 
Photographic lens system , E .  Lohm a n n  . . . .  730,937 
Photographic printing frame, G .  F .  Fraley . .  731 , 1 02 
Photographic printing machine, H. Casler . .  731 , 282 

The OLDSMOBILE 
Piano action, upright, E.  Borllhoeft . . . . . . . .  730,866 
Piano, automatic, P. Welin . . . . . . . . . . . . . . . .  7:U , 089 
Pie plate or bake pan,  etc. , M. Thorne . . . .  731 , 4 1 7  
Pigment and m a k i n g  s a m e ,  W .  J. Arm-

bruster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 , 1 53 
Pigments, making, W. J. Armhrust('l· . . . . . .  731 , 1 52 
Pipe cleaner, J. C. Kuhlman . . . . . . . . . . . . . .  731 , 1 90 
Pipe cutter and vise, W. G. WIl.on . . . . . . . . 731 , 257 
Pipe-joint and stuffinghox, spherical, Board-

man & Jack.oll . . . . . . . . . . . . . . . . . . . . . . . .  731 , 159 
Pipe or hose coupling, C.  W. Martin . . . . . . .  731 , 379 
Pipe union, L. H .  Flory . . . . . . . . . . . . . . . . . . . 731 ,0:11 

.. The Be.rt Thing on Whee"' ' '  
Price 1/fJ660. 

The .tyle of  t h e  OLDSMOBIL1!l ls unique-the same Indlvidn
ality evidenced in its Ilraceful appearance Is shown by the 
di.tlnct mechanical feature. of it. construction. 
Write for Illustrated Book to Dept. 21.  
OLDS MOTOR WORKS, - DETROIT, MICH. 

Factories : DETROIT and LANSING. 

Planer or .haper tool, A .  Ryden . . . . . . . . . . . .  7:11 , 388 W· CI h W· L th Planter, S .  B .  Swilling . . . . . . . . . . . . . . . . . . . .  731 , 243 Ire ot . Ire a . 
Planter, corn, P. T. J. Monson . . . . . . . . . . . .  730 , 950 ;7 ;1 Scientific American 
Pianter, corn, W. S. Graham . . . . . . . . . . . . . .  731 , 355 
Plaster package, F. F. Hawkins . . . . . . . . . .  730, 9 1 1  EI · II W Id d Plastic material, manufactUre of ornamental ectrlca. y e e article. from, J. F. Whitman . . . . . . . . . . 731 , 254 , 

_ 
Playing ball, C. B. Elliott . . . . . . . . . . . . . . . .  731 , 026 
Playing ball, A. E. Barnbart . . . . . . . . . . . . . .  731 , 1 54 
Plow, E. A. Brook . . . . . . . . . . . . . . . . . . . . . . . . . 731 , 0 1 7 WI·re Fa.brl· cs 
Plow, W. L. Pau l .  . . . . . . . . . . . . . . . . . . . . . . . .  731 , 067 
Plow, T. H. Harrl . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 359 ______________ _ 
Plow, dl.k,  Harrl.on & Hinch . . . . . . . . . . . .  731 , 1 79 ���t ���a l���c�po�t . 

Gra y  . . . . . . . . . . . . . . . .  731 , 1 77 
a.nd Perforated Metal fli�! 

Power tran.lating device, W .  O. Worth . . . .  731 , 007 1876-1902 
Power t ransmitting mechanism, I .  Lehman Manufactured b y  

730, 935, 730,936 
Y C NTON MASS Printing device, rolled wrapping paper, E.  C L I NTO N W I R E  CLOTH COM PAN , LI • • 

15,000 Valuable Papers Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 256 BOSTON NEW YOltK CHICAGO SAN FRANCISCO 
Printing machine delivery mechanism, R. C. 

Annand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,857 
Printing, preparing metals 01" a lloys for 

lithographiC, O. C.  Strecker . . . . . . . . . . . .  7 3 1 , 082 
Printing press delivery apparatus, W. Even-

• .,n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  730, 892 
Printing pre.. paper cutting and feeding 

device, W .  Scot t .  . . . . . . . . . . . . . . . . . . . . . .  730,976 
Propeller, vessel, B. Charles . . . . . . . . . . . . . . .  7 3 1 , 020 
Protractor, molding-knife, A. F. Nye . . . . . .  731, 066 
Pruning implement, W .  T .  Woodyard . . . . . .  731 , 1 4 7  
P u m p ,  A. Dellanna . . . . . . . . . . . . . . . . . . . . . . . .  731 , 288 
Pump, auto..natic duplex stpam, A. Jack . . . .  730, 9 1 7  
Pump, centrifugal, E .  W .  Brook • . . . . . . . . . .  731 , 095 
Pumping .y.tem , J .  G. Steiner . . . . . . . . . . . .  731,241 
Purse or pouch,  .T.  P. Luther . . . . . . . . . . . . . . .  731 , 378 
Race-.tarter, A .  J .  E.cude . . . . . . . . . . . . . . . . 731 , 347 
Rail jOint,  G .  Gow . . . . . . . . . . . . . . . . . . . . . .  731 , 1 76 IHI LA(KAWANNA R a i l  joint, J. P.  Heuer . . . . . . . . . . . . . . . . . . . .  731 , 1 8 1  
Railway automatic Signaling a pparatu., J. 

Gold.worthy . . . . . . . . . . . . . . . . . . . . . . . . . . �3� :�g� One, Two, Tbree, Fonr Cylinder Motors 
�:::::�, c�I��i���,

tI
�. t. D��:,::�� : : : : : : : : : :  7!l0,86!l U'1rl.��JBrL E  & MARINE Railway rall, J. G. Wplltzell . . . . . . . . . . . . . .  731 , 253 

Railway rails, joining or connpcting, Kophler 
& Milde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730 , 928 

Railway switch adjustable bridle rod, Law-
ler & Kerr . . . . . . . . . . . . . . . . . . . . . . . . . . . 730. !l32 

Railway tie and mPftns for connecting the 
rails thereto, metnl,  Smith & McKee . .  7�1 , 2::lS 

Railway track sand guard, J. P.  Newell . . . .  731 . 320 
Ram, hydraulic. H. Culpan . . . . . . . . . . . . . . . .  731 ,285 
Razor, .afety, H. Wilcox . . . . . . . . . . . • . . . . . .  731 , 090 
Razor .trop, G. C. Blasdell . . . . . . . . . . . . . . . . .  731 , 402 
Reaping, mowing, or binding m aehine fin-

j!er, R. Cre •• well . . . . . . . . . . . . . . . . . . . . . . 731 , 344 
Recppta('lf', transportation o r  storage, R. C. 

A nder.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 3 1 , 1 50 
Refipctor for hpad, search, or other lights, 

H. H.  Taylor . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 084 
Resistance .et, E.  F.  Northrup . . . . 731 , 209, 731 , 2 1 0  
Revolvinj! .creen, V. W .  Ma.on, Jr . . . . . . . . .  731 , 3 1 5  
R i n g  frame .plndle, T .  E .  Lelj!b . . . . . . . . . .  731 , 1 1 1 
Riveting machine, M. W. Wilkins . . . . . . . .  731 , 399 
Roasting turna cp, mufflp, F. Meyer . . . . . . . .  731 , 1 1 4  
ROOfing, IDPtallic, Armstrong & Morton . . . .  731 , 264 
Rotary enj!lne, J. C .  Beckflela . . . . . . . . . . . . . .  731 , 1 55 
Rotary explosivp engine, R. Cumming . . . .  731 , 286 
Rotary steam f' xploslve engine, D. P. Fu-

qua, S r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7:11 , 1 04 
Roving can, E. A ndrew • . . . . . . . . . . . . • • • • . • . .  731 , 1 51 

(OonUnued on _. 494.) 

A Two-Cycle Motor that meet. the 
most exact,i ng requirements. 
An every day, lo� distance motor. 
Manufacturers should Investigate. 
LACKAWANNA M O T O R  C O M PA N Y  
1453 Niagara St , .  BUFFA-I.O. N. Y .  

.JV S T  PUBLISHED. 

A LARGE edition of this new cata
logue now ready for distribution . 
Thousands of new papers are 

listed in it, bringing it up to date. Sixty 
three-column pages. Copies will be 
mailed free to allY address in the world 
on receipt of request. All Supplements 

listed in catalogue can be supplied for 
ten cents each. 

M U N N  CO., 
Publishers, 361 Broadway, New York. 

Th e Waterless Knox 
S I M P L I C I T Y  

R E L I A B I L I TY 

C O N V E N I E N C E  

Th�:��c,:;���:r�¥�!��'!,t,;!
r
o'rt':!��g system has been thorough-

Many details Improved In 1003 car. Catalogue on application. 

" KNOX AVTOMO BILE CO . •  
Main Office and Works. SPRINGFIELD. MASS. 

NEW YORK AGENCy :-H M. Davis, 146 West 39t.h fit. 
BOSTON AGENCY :-Reed-Underhill Co . .  41 Stanhope St. 
SAN FRANCISCO AGENCY :-Nat'J Automobile and Mfrs. Co. 

26 Frem ont St. 
PHILADELPHIA & PITTSBURGH AGENCIES :-Banker Bros. Co .• 
CHTCAGO AGENCY :-A. C. Banker, 4li6 Wahash Ave. 
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No Burning Sensations 
. .  Having used Williams' Shaving Soap for years, 

I can especially recommend it to those who have a 
tender or sensitive skin ,  as after shaving I do not notice 
the ' burning sensations ' that other soaps cause . "  

Sold i n  th./1Yf'm 01 Shaving Sticks, Bha'tling Tablet8 aM Sh(J.ing Cream 
throughout tht 1iJOrld 

THE J. B. WILLIAMS CO. ,  Glastonbury, Conn., U. S. A. 

• •  Tft e t r u t  fa f 

t h e  wh o l e  trut fi 
an d n o t h in g  b u t. 

t h e  t ru t h " 
t e l1 i n g  

t i me a.J' tol d by 
in t i me m e a. n J  
t il e  t he 

L L G I N  
VV'A T C H 

Every Elgin Watch is fully guaranteed. All jewelers 
have Elgin Watches. "Timemakers and Timekeepers, " an 
illustrated history of the watch, sent free upon request to 

ELG I N  N A T I O N A L  WATCH Co. , E L G I N ,  I LLINOIS.  

IN VES TORS W E L L· DRIL�I.G 
Machmes 

Over 7 0  sizes and styles, for dri11ing either deep or 
!hallow wells in any kina of soil or rock. MOUnted 
on wheels or on sills, With engines or norse powers. 
Strong. simple and durable. Any mechanic can 
operate them easily. Send for catalog. 

desiring to realize the Large Interest and Pronts 
possible in legitimate Mining, Oil, Timber & Smel· 
ter Investments and Dividend·paying Industrial 
Stocks, listed and unlisted , should send for our 
Booklets, giving tull information , mailed free. 

WIL LIAIUS BROS., Ithaca, N. Y. 
DOUGLAS, LACEY & CO. Bankers '& Brokers, 66 Broadway, New York 

Our Publications on 

M A R. C O N I  
W I R E L E S S 

H.ule or seale, universal fraction, W. l;�. 
LeavPlI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 ,311 

Ruling machine, A. Keach . . . . . . . . . . . . . . . . . 730,923 
Safe, dOlllestic, 1\1. M. Enders . . . . • • . • . . • • • .  731 , 027 
Salt hox, animal, U. Heater . . . . . . . . . . . . . . . .  730, 912 
Sand guard, E. L. Degree . . . . . . . . . . . . . . . . . . 731 ,345 
Sandal strap turnillg machine, A. H. Hig-

gins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Sash bolder, L. T. Wever . . . . . . . . . . . . . . . . .  . 
Sash lock, A. E. Ayer . . . . . . . . . . . . . . . . . . . . .  . 
Sash lock, J. D. Mille" . . . . . . . . . . . . . . . . . .  . . 
Saw, buck, C. T. Redfield . . . . . . . . . . . . . . . .  . .  
Screen. See Revolving screen. 

731, 1 82 
730,996 
731, 266 
731 , 3 1 7  
731 , 32� 

Sectional boiler, E. M. Fancher . . . • . . . . • . . •  730, 895 
Seeding machine, C. N. E. Gray . . . . . . . . . . . .  730,908 
Seeding machine, broadcast, C. N. E. Gray . . 731!404 
Sewing machine teed, J. M. Merrow . . . . .  � 730,945 
Sewing machine trimming device, J. M. Mer� 

row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 730 , 946 
Sewing machine trimming mechanism, J. M. 

Merro\v . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Shaft coupling, angle, S. W. Robinson . . . . .  . 
Hharpener, disk, T. }f. Anderson . . . . . . . . . . .  . 
ShaqH'Hing device for moving knife blades, 

730, 947 
731 , 225 
731 , 263 

Quigley & Gay . . . . . . . . . . . . . . . . . . . . . . . . 731 , 1 27 
Sharpening machine, drill, J. Retallack . . . . 7:n , 222 
Sheet metal cutting machine, Chambers & 

Bullard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,874 
Shelving, G .  W. Sues . . . . . . . . . . . . . . . . . . . . . . .  730, 984 
Shirt, C. Uebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 ,418 
Shirt waist, J. }I. Ide . . . . . . . . . . . . . . . . . . . . .  731, 369 
Shoe, leather, H. C. Jenney . . . . . . . . . . . . . . . . 730,919 
Shutter or door, rolling steel, J. H. Swear� 

inger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731, 328 
Sign, automatic door, M. H. Richardson . . . .  7a1 , 1 29 
Skirt, riding, M. 'Veingarten . • . . . • . . . . . . . .  781 , 250 
Slicers, self-feeder for fruit or vegetablp, 

S . . J. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . .  n 1 , �49 
Smoke consumer, J. M. Kersey . . . . . . . . . . . .  7:. n , :na 
Smoke consuming apparatus for furnaces or 

hoilprs, C .  G. Bracklow, et al . . . . . . . . . .  7:n ,015 
Smoke stack, reversiblp, S. T. Walton . . . . . •  7:n , 248 
Smoke stacks, derrick for raiSing, J. G. 

Stein(�r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Snap hook, W. Cooper . . . . . . . . . . . . . . . . . . . .  . 
Snap hOOk, C. W. Carter . . . . . . . . . . . . . . . . .  . 
Snow plow, C. L. 'Vyckof'f . . . . . . . . . . . . . . . . .  . 
Spe-ed indicator, M. R. Hutchison . . . . . . . . .  . 
Spike puller, ,\V. Scott . . . . . . . . . . . . . . . . . . .  . 
Spinning and twisting machine, comhincd, 

731 , 079 
n 1 , 023 
7al , l G2 
n 1 ,41� 
7:n , :J68 
n l , tJ74 

E. E. Bmdley . . . . . . . . . . . . . . . . . . . . . . . .  731 , 272 
Spinning machhwry yarn controller, S. 

Schackleton . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 , 409 
Sprayer, hand, A. O. Freeman . . . . . . . . . . . . 731 , 083 
Stamp, portable hand, H. E. & n. S. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  730,968 
Stamping machine, 11'. H .  Rickards . . . . . . . .  730,970 
Starching machine, W. Hess, Jr . . . . . . . . . . . .  7:. n , 050 
Steam engine, compound reciprocating, W.  

L. Cassaday . . . . . . . . . . . . . . . . . . . . . . . . . . 730, 873 
Steering and retarding mechanism, barge, I .  

H .  La!'r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7al , 1 1 0  
Step joint, G. A. Weber . . . . . . . . . . . . . . . . . . . .  7::m ,990 
Stereoscopic apparatus, W. IC Dickson . . . . . .  731, 405 
Stirrup, Trpas & KiIlZY . . . . . . . . . . . . . . . . . . . .  731 , :{96 
Stone drpssing machine, T. Gallagher . . . . . .  731,297 
Stopper extractor, S. Clubb . . . . . . . . . . . . . . . . .  7HO,878 
_Stove air heating attachment, D. H. Rickt'r<l 7:n , 224 
Stove, gas, M. B. McCleery . . . . . . . . . . . . . . . .  7:n , 20a 
Stovepipe thimble, .J. S. Brown . . . . . . . . . . . . .  7:n , :�:�tj 
Striking bag snpport, J. Ii'. Maynard . . . . . . . .  7aO , 94B 
Snrglcal appliance, L. G. Tandy . . . . . . . . . .  7:l1 ,o8a 
Tack driver, G. W. Wells . . . . . . . . . . . . . . . . . .  7:JO,f)!)5 
'.felt�graph instrnmpnt, M. Armstrong . . . . . . 7:_W, 858 
Telephone circuit, F. W. Sorg . . . . . . . . . . . . . .  7:n ,2:�n 
1�ph>phone systpm, electric, 1-1. D. Currh->-r . .  7:n , 1 6() 
Tplescope. n. Fpckpr . . . . . . . . . . . . . . . . . . . . . . .  7H1 , 1 01 
Tpnt, sanitary, S. A. McIntyre . . . . . . . . . . . .  7:n , :nB 
TllPutrlcal stage, H .  W. Bishop . . . . . . . . . . . .  7:n ,(J94 
Tlwrmocau ... er, L. "'"irsching . . . . . . . . . . . . . .  7:n , OM 
Tile, floor or wall, L. R. Blackmore . . . . . .  731 , 1 58 
Tirp hosp conpling, pnpnmatie, C. G. Eshpl-

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  n l , !l48 
T()ha('co�entting maehinp, M. Himnff . . . . . . . .  7:1 1 , 183 
Toliaeco prize machitlP, plug, R. 1\'1. Vaugh-

an . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . • • . . • •  731 , 144 
Towpl-rack, n. N.  Conant .  . . . . . . . . . . . . . . . . .  7:l 1 , :l43 1 '1'0.'", O.  C. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 051 
Toy, O.  11� . Hale . . . . . . . . . . . . . .  " . . . . . . . . . . .  7:n ,29!l 
'roy hoat, A. M. Royse . . . . . . . . . . . . . • . . . • . .  7 3 1 , 227 
'rrack gage, A. M. Carlsen . . . . . . . . . . . . . . . .  7:n , 097 
Truek switeh and hlock signal, comhinpd, 

n .  Hollis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 , 301 
Traction incrpaRing apparatus, plectromag-

IlPtic, A. A. Honey . . . . . . . . . . . . . .  731 , a64, 731 , 305 

I '.frain eontrolling apparatus, automatic, C. 
Bergmann . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  731 ,013 

Tramway, vf'hiclp, W . •  T. Newman . . . . . . . . . . 731 , 1 1 9 
i rrrollt�y arm, J. T. Cousins . . . . . . . . . . . . . . . .  731 ,284 
Truck, automatic swing whpel car, J. C. 

IIoshor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  731 , 053 
Truck. railway car, JI. R. l�pithley . . . . . . . . 731 ,057 
Truss, Tinill & De B('voisp . . . . . . . . . . . . . . . .  731 , 1 4 1  
'1'umbling mill or harrel , J. W. Fullf'l" . . • •  7�O,9()0 
'l'unm-1ing, J. C .  l\fppm . . . . . . . . . . . . . . . . . . . .  7�n , 198 

WE KNO W-That the American Newspaper reader is an intelligent, 11 ;�::�'t,:::::: ��a�:hj�js���pi : : : : : : : : : :i3(j,ii82', ��b:��\: 
Type" ritpt· chair. F. I . Chichpstpr . . . . . . . . . .  73(), H75 

reasoning and reasonable hutnan being. Typewriting machine card holding pluten, 
G. W. Singleton . . . . . . . . . . . . . . . . . . . . . .  n1 ,07G 

TVE BELIE VE-That he is willing to acquire knowledge, even Typ��r�ml;er
m�:h�I�� . ��I����:i.
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h h 1 d· f d '  l' f f l ' 1 Valve, 1<'. L. Waaser . . . . . . . . . . . . . . . . . . . . . . .  nO, 98B t roug t Ie lne 1um 0 an a vertlse1nent, acts are p a1n y, Valv . .  , R. A. Quill . . . . . . . . . . . . . . . . . . . . . . . . 1:l1 , 22tJ 
Valve, automatic self-halancing, T. AI. Hen-

honestly, fairly and fully stated. d('r8011 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 731 ,363 
ValYf� cushioning device, sit-am, L. D. Lovp-

WE HOPE-To have the opportunity to instruct the readers of this Valv�.
i
,
n

e�gi,;�: · o: · �i: · c��it�,; : : : : : : : : : : : : : :  m:��r 
Valvi} for valves and fire hydrants, auto-paper in the matter of Commercial Wireless Telegraphy as an matic drain, W. W. Corp)', reissue . . . .  12, 1 2:) 
Valve mpcbanism, air brakf', E. ·G. Shortt . .  731 , 2:H 

inviting and profitable field for investment. To that end we have Valv;�n 
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Pllbl1' shed : Valve, water supply pipe drain, .1 . .1. :\IIlY . . 7;) 1 , 06:) 
Vapor hurnpr, C. I1' . . Jt'llkil lS . . . . . . . . . . . . . . . . 7:n , :WO 
Vapor burlier, .J. P. Npwhold . . . . . . . . . . . . . .  7:3 1 , :3S4 

1.-" fofA RCONI WIREL ESS. "-S6 pages, 32 half-tone cuts. 
and bound. An ornamen t to the library tahle. 

Handsomely printed v .. g�����;�;g:Y' B����h
.W . f�� . .  ('.I�.�n

h.
lg . . �'''� nl , 092 

Vehicle bralte, G. H. BanI81y . . . . . . . . . . . . . .  7aO, 8fi1 
Vphiele draft attachlllPllt, A kpl"S & ,\Vilson . .  7 : n , :�:n 
Vehicle draft attuchment, II. :\1 . Zimmprman 7:l1 ,411 2 . - "  THE WEEKL Y .MARCONIGRAlrf. " A perior1ical presenting a day-by-day 

history of the progress and development of the Marconi System . 
Vphich- dust guard, N. Kntz . . . . . . . . . . . . . .  7:W , n2H 
Vphie]p, motor, P . •  T. Collins . . . . . . . . . . . . . . 7H1 , 022 

? -A LIT1 LE BROCHURE, containing much historical and statistical matter 
interest to a possible investor. 

of I Vphicle, motol', C. B. Titus . . . . . . . . . . . . . . . .  7:H , 0�() 
Vphie1e running gear, H. I.J. 'VarIwr . . . . . . . . 7:10, 9Hl 
Vehie1e running gear, H . . M. OIPll l t . . . . . . . .  7:_H , 1 74 
Vehicle top shifting rail fastplwr, F. II. 4.- A VARIE TY of minor documents. 

WR WILL SEND FREE OF CHA RGE 

-Any one or all of these publications,  for 
the asking, provided you mention the name 
of this paper. Don ' t  write for them unless 
you are truly interested. 

We are offering the public an opportun
ity to take advantage of the great possibili
ties of Wireless Tel egraphy as a means of 
profitable investment. An investigation on 
your part will demonstrate that more mon
ey is to he made in a few years out of the 
Marconi securities than is possible hy any 
other medium. 

Delker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . n 1 , 287 
Vessel, life saving, F. & B. E. Terwilliger 7;n , :�94 
VeRspl skylight. W. B. Stearns . . . . . . . . . . . . 7:11 , 1 ;)8 

WE DON' T WANT YO UR MONE Y I Wagon brak", C. M. McCoy . . . . . . . . . . . . . . . . 7:n , 1 1 7  

1 . 1 . . ! "rasher. S(>P Locking washer. un ess you are COnV111Ce( that hy 1nvestJng I Washing machine, G. E. Muth . . . . . . . . . . . . . .  731 , �52 

it in the secnrities we offer you you are WIl3hiug machine, T. G.ray . . . . . . . . .  '
.
' . . . . .  7:n , �5(\ 

, 'Vater cooled rod and pIston, .T. S. I\.]('tu . .  7:30,924 
henefiting yourself and your family. In Water hea.ter, balanced, T. Regan . . . . . . . . . . 7�1 , 072 

. 'Yatpr pUrIfier, E. Dehnouly . . . . . . . . . . . . . . . .  7.H . 34G 
order to fully 1nform you of the present Wah'" tube boiler, J. J. O'Brien . . . . . . . . . .  7:n ,211 
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Piled the above publications, and are pub- Wav" energy; utilizing, R. A. Fessennen . . . .  7:n ,02� 
Weeder, E. G .  & A. E. Qulckel . . . . . . . . . . . .  7.11 .21 n 

lishing " The Weekly Marconigram , "  in ":ell bailing apparatus, oil, H. �. Martin . .  nO . !l40 
• . Wf'll constructIon, M. D. RochfOld . . . . . . . . . .  731 ,1 30 

WhlCh each stage of development 1S record- w .. n dNrlck, J. C. Knupp . . . . . . . . . . . . . . . . . 7;]J , I O� 

ed: Our Correspondence Bureatt will an- ��1� \���g�� �::i����:ag't,!?,"n�i',7���'Chi��: n 1 , :n:) 

swer any and all questions and furnish all Wln��'!'" .:.
at

l� n�;�k�tt : : : : : : : : : : : : : : : : : :  ��b:�3� 
desired information in reference to the Window, .r . Wolfenspprger . . . . . . . . . . . . . . . . .  nl ,OOG 
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WrPllch, H. S. W())·dt�n . . . . . . . . . . . . . . . . • . . • •  7,:n , 2flO 

Address Correspondence Bureau 
Wringer. Spp Clothp� wringl>r. 
Zinc, ohtaining, E. II. Hopkins . . • • • • • • • • • • •  731 , 1 84 
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Valuable Books ! 
� � �  

1902 EDIT ION 

All the World's Fighting Ships 
By FRED T. JANE 

Author of the Naval War Game (Kriegspiel) 
Used as a tert�bock in European navies. The only 

absolutely correct and complete work of the kind pub· 
lished. 
394 Pages. Over 3,000 Illustrations. Oblong Quarto. Cloth 

Price $ii.OO, post free 
REVISED and ENJ.ARGED EDITION 

The Scientific American 

Cvclopedia �::::.::;� 
1 5 ,000 R.eceipts. 734 Pages. 

Price, $ii.OO in C loth. $6.00 i n  Sheep. $6.iiO 
in Half Morocco. Post Free. 

'rhis work has been re� 
vised and enlarged. 
900 New Formulas. 

':Phe work is so arranged 
as to be of use not only to 
the specialist, but to the 
�
eneral reader. It should 

b��e
e �n� 1 �g�k;hlo��erl 

circular containing f u l l  
Table o f  Contents will 
be sent on application. 
th��

o
:����i�I�:��et't:: 

the 
1 9 0 1  APPEN D I X .  

Price, bound i n  cloth. $1.00 
postpaid. 

TW ENTY�THIRD EDITION 

EXPERIMENTAL SCIENCE. 
B y  GEORGE M. HOPKINS 

Revised arid a1'CaUy En/a,·ged. 2 Octavo Volumes. 1,100 

p
a
Q;1oo�OJ�\'r1f��Y:c�z: fld�i;afrt�u$��il'osiJ;.aid, 

Volumes Sold Separately : Cloth. �.OO 
per Yolume ; Half Morocco, 

$4.00 per Votume. 
EXPERIME:S'l' A L  SCIENCE i. so well known to 

many of OUI" readers that it is hardly necessary now to 
give a description of 
this work. Mr. Hopkins 
decic ed some months 
ago that it would be 
necessary to prepare a 
new edition of this work 
in order that the ma-ny 
wonderful discoveries 
of modern times might 
be ful ly described in its 
pages. Since the last 
edition was published. 
w o n d e r f u l  develop
ments in wireless tele-
���hYbee�

or 
m:�:�plri 

was necessary. there· 
fore, that a good deal of 
new matter 8hould be 
added to the work in 
order to make it thor
oughly up�to�date, and 
with tbis object in view 
some 200 pa�es bave 
been added. On ac
count of the increased 
size of the work, it has 
been necessary to divide 
it into two volumes, 
handsomely bound in 
buckram. 

A Complete Electrical Library. 
An inexpensive l ibrary 

of the best hooks un 
Electricity. Put up iu a 
n e a t  f o  l d  i n g  tJOX. a.s 
shown in cut. }t�or the 
student. the amateur. the 
work.sllOP. the el�ctrical 
��fe��8� 

e
COn::31��r�: ��� 

books. a� follows : 
Arithmetic of Electricity 

138 parzes, . . .  $1.00 FJ��:��� '�'o: ��
k�n�l� 

How to Become a Suc
cessful Electr ician, lR9 
pag-es, • . . . . $l.CO 

Standard Electrical Dic-
tionary, 682 pages, $.'·tOO 

Electricity SlmpliHed, 158 Five 1'Olumes, 1,300 pages 
!lages. . . . .  $1 .00 and live,' 450 illustrations. 
A valuable and tn(lisptnsable addition to eve.ry library. 
Our G reat Special Oflel'.-We will send prepaid the aoove five volumes, handsomely bound in blue cloth 
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Price of $5.00 for the complete set. 'rhe regular price of the five volUllle� IS $7.00. 

MA G I C Stage i l l us ions and Scient ific Diver· 
s ions,  i n c l u d i ng Trick Photography.  � Thil."J work appeals to __ -- � . �11s

a�geYgf�te
a
��;st

a
�t ...,;:;;;; - tractive holiday books of . the year. The illusiollS . ar� illustratet1 by the . highest class of engrav-

. � . ings. and the exposes of 
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automata. curious toys. 
stage e1fects, photograph
iC tricks. and the projec� 
tion of moving photo� 
graphs are all well de
scribed and illustrated. 
makinll a band�offie voi
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'.rubes. silica , . . . . . . . . . . . . . . .  222 
Turbine, steam . . . . . . . . . . . . . .  R13 
Twins, Korean . . . . . . . . . . . . . . .  319 
Typecasting machine . . . . . . . . .  1 1 6  
'.rypesetting machine, Church 109 
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Yak, a herd of . . . . . . . . . . . . .  . :n6 Burrage nPi'n th�' Nile . . . . • . .  24;; 
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Ba ttery, Rtorage, I�disnn . . . . .  *!i� 
Battery, storage, patent, Edi-

son . . . . . . . . . . . . . . . . . . . . .  221 
Ba ttleships, comparison of . .  *-148 
BattIeship, 10,000-ton . . . . . . . .  .L:10 
Ba ttleship, construct. Bl'itiRh 2::19 
Battleship .. Llbertad· ·  . . . . . . .  " 13:1 
BattIe!3hip "Louisiana" . . . . . .  *:�52 
Battleships, new 13-000-tOll . .  480 

l'�igures preceded by a star ( * )  Battleship reconstruction . . . . .  :no 
refer to illustrated articles. Battleships, naming of . . . . . . . 225 
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Academy of Sciences, Na-

tional . . . . . . . . . . . . . . . . . .. 351 
Acetylene lamp, new . . . . . . . . .  *278 
Acid chamber, a new . . . . . . . .  *177 
Acid. nitric, reduction of . . . . .  97 
Aconsticon, the . . . . . . . . . . . . . .  *447 
AbSinthe, "  WiSCOnSlll . • • • • • • • •  302 
Aerodrome . . . . . . . . . . . . . . .  22, 59 
Aerodrome, Langley, the . . . . .  1 1 5  
Aeronautics in 1902 . . . . .  ·. . . . .  3 
Air-cooling apparatus . . . . . . . .  *372 
Air cushions. automobile . . . .  *272 
Air, liquid, for cooling . . .  0 • •  433 
Airship, Lebandy . . . . . . . . . . .  *20 
Airship, LebaUdy, test of .  . . .  315 

375 
Airship. Lepore's . • . . . . . .  0 . .  6 
Airship. the McGregor . . .. . . .  303 
Airship, Stanley . . . . . . . . . . . .  *332 
Alcohol from calcium carb. . .  445 
Alkali manufacture, electric . 425 

Battleships, size, contention . .  186 
Bell, Alexander Graham . . . . . .  *H:l4 
Bell-buoy and tide motor . . . . *:{72 
Belt stretcher, improved . . . . .  *56 
Ben Nevis, work at . . . . . . . . .  2X 
Berliner patent decision . . . . .  7a 
Berlin-Zossen trials . . . . . . . . . .  295 
Bessemer, memorial to . . . . . . .  41;; 
Bicycle, motor, records . . . . . .  429 
Bicycles, motor, new types of. *266 
Bilge water discharger . . . . . .  *302 
Bird ca.tching by a snake . . . .  .a15 
Birds, flight of, imitating . . . .  H55 
Bird ' s  wing, action of . .  0 • • •  *171 
Blackberry, white . . . . . . . . . . . .  *359 
Block signals . . . . • • • • . • • .  168, 191 
Blood of all races . . . . . . . . . . . .  238 
Bluefish, appetite of . . . . . . . .  55 
Boat, land, for armory use . 0 *395-
Boat, submarine, French . . .  o .  194 
Boats, torpedo, English, new 374 
Boller rivet heads . . . . . . . . • . •  408 
Boiler scale, removal of . . . . .  416 
Boilers, water-tube exper . . . . . . 210 
Bolometer, new . . . . . . . . . . . . . .  37 
Bones, prehistoric, discov. · of 315 

"America" cup contest . .  0 • •  • 90 Bookcase patent invalid . . . • • •  320 
"America" cup, the . . . . . . . .  *470 Borax, production of . . . . . . . . .  416 
Anchor, ·yielding-chain . . . . .  � . *485 Bottle-blowing machine . . . . . •  H1S 
Anuroids. JacQ.uet-Droz . . . . .  ·• *301 Bottles, glass, the largest . . .  89a 
Alll'mometer. inventor of . • • •  409 Brain. human, weight of . . . . •  301 
Animals, lower, senses of . . . .  *26 Branding iron, self-heating . .  100 

*378 Brass pouring, process . .  · . . . .  *446 
Animals, wild, trade in . . . .  *376 Bread of Spanish-Americans . .  173 
Anise oil, study of . . . . . . . . . •  55 Bread cutter, new . 0 • • • • • • • • • *99 
Ararat, Mt. , ascent of . . . . . . .  286 Hre-ukwater, Buffalo . . . . . . . .  *245 
Archaeological discov. , Eng- ! Brickmaking, mechanicaL . . . . 190 

land . . . . . . . . . . . . . . . . . . . .  286 Bridge, ' Brooklyn, terminal . .  R70 
Arcs, Ringing, production . . . .  396 Bridge cables, East River . . . .  130 
Armor plate press. great . . . .  77 Bridge cables, eftect of fire . .  168 
Armchair from vines . . . . . . . .  *195 Bridge design, art in . . . . . . . .  388 
Army and navy 1902 , . , . . . . .  3 Bridge, East River, floor . . . .  *192 
Art specimen, Egyptian . . . . .  55 Bridge, elliptical . . . . . . . . . . .  *20� 
Ashpan, safety . . . . . . . . . . . . . .  *99 Bridge, railway, raising . . . . . .  :n 
Asphalt pavement, cutting . . .  * 1 50 Bridge, Severn, failure of . . . .  2S-l 
Astronomers, alliance of . . . . .  339 Bridle bits. warming . . . . . . . .  *�!) 
Asyut dam, the . . . . . . . . . . . . . .  * lfi2 Brine vegetable industry . . . . .  2 1 1  
Atmosphere at high altitude 55 " Brooklyn, "  cruiser, hull of . *151  
Automatons, Jaquet-Droz . . . . .  * :3 0 1  Brooks. Dr. , honored . . . . . . . . 17G 
Automobile air cushions . . . . . .  *272 Buffalo br.eakwater . . . . . . . . . .  *24ri 
Automobile lawn mower . . . .  *446 Buoy, bell, and tide motor . . .  *372 
Automobile, the American . . . .  72 Burner oil . . . . . . . . . . . . . . . . . . .  *114 
Automobile classification, new 172 Burner, oil, improved . . . . . . . .  *454 
Automobile, commercial test . 412 Burner oil vapor, Kitson . . . .  9..1, 
Automobile decisions . . . . . . . . .  134 Buttertly farms . . . . . . . . . . . . . .  *415 
Automobile department . . . . . .  *261 
Automobile, electric. . . . . . . . . .  46 
Automobile endurance run, 

1963 . . • . . . . • . . . . . . . . . . . .  224 
Automobile engine, imp. . . . .  38 
Automobile, horse power of . .  276 
Automobile improvements . . . .  415 
Automobile, largest, the . . . .  1 72 
Automobile. new models . . . . .  286 
Automobile, new . . . . . . . . . .  68, 134 

172, 224, 286. ;335, 354 
Automobile novelties . . . . . . . .  *278 
Automobile race, Bennett cup lirr� 
Automobile race, Paris-Mad-

rl,1 . . . . . . . . . . . . . . . . . . . . .  172 
Automobile race, Paris . . . . . .  *470 
Automobile show, New York . 38 
Automobile show, Paris . . . . . .  *39 
Automobile show, third . . . . . .  *80 
Automobile show, thoughts on 91 
Automobile, speed device for . *278 
Automobile speed record . . . . .  172 

c 
Cable, Pacific, landing . . . . . . .  *78 
Cable, Pacific, opening . . . . . . .  *24 
Cables, East River hrldge . . . .  130 
Cables. telephone, manufact . .  39B 
C,ahoose, . steel .
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Cage, mme, release for . . . . . .  4n. , 
Calcium carbo litigation . . . . . 11!:' 
Callitypy . . . . . . . . . . . . . . . . . . .  23� 
Camera for multiple images . 245 
Campanile of Venice, new . . . .  318 
Camphor, artificiaL . . . . . . . . . .  H31 
Canal, Erie, reconstruct . . . . . .  36 
Canal, Panama . . . . . . . . • . . . . .  238 
Canal, Panama, treaty . . . .  90, 220 
Canal, power, Niagara . . . . . . 444 
Canal syste91, " Soo" . . . . . . . . .  *427 
Canalboa ts, raising . . . . . . . . . .  452 
Cannon. an old . . . .  · . . . . . . . . . .  *11B 
Cane, torpedo . . . . . . . . . . . . . .  *48fi 

Power transmission, Calif . . .  . 
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University, Columbian 
Automobile speed trials . . . .  335 

40 Automobile speed�, American. 295 Car, dumping . . . . . . . . . . . . . .  *482 
Car axles, gage fork . . . . . . . .  397 
Car gasoline, Stevens-Duryea 287 "Progresso, " loss of . . . . . . . .  21 

Pump, rotary, electric . . . . . . .  223 
Punching bag, pocket . . . . . . .  . 454 

Quarries, sandstone . . . . . . . . . .  1 1 3  
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Race, automobile, Paris . . . . . .  470 
Rail connection . . . . . . . . . . . . . .  398 
Rail fastening . . . . . . . . . . . . .  454 
Railroad wreck . . . . . . . . . . . . . . .  312 
Railroad . wrecking-cranes . . . .  312 
Railroads in Cuba . . . . . . . . . . .  1 62 
Railway, Cliicago, Aurora, El-

gin . . . . . . . . . . . . . . . . . . . . .  312 
Railway tie. new . . . . . . . . . . . .  27 
Ran�e. Forbes's . . . . . . . . . . . .  21 
Rattlesnake, banded . . . . . . . . .  1 54 
Rattlesnake, diamond ; . . . . . . .  1 1 8  
Rattlesnakp, horned . . . . . . . .  137 
Rattlesnake, white . . . . . . . . . . .  154 
Receiver, aopkins . . . . . . . . . . .  1 36 
Recorder, resistance . . . . . . . . .  430 
Rein support . . . . . . . . . . . . . . . .  158 
"Reliance, " first race of . . . .  414 
"Reliance. " yac4t . . 253, 309, 349 
Remsen. Ira. Prof . . . . . . . . . . .  19 
RUle, Springfield . . . . . . . . . . . .  432 
Roadway, steel, New York . .  138 
Robe, 8Wf'ating, electric . . . . .  45 
Rock drill, Locke • • . . . . . • . . • •  1 89 
Runabout, gasoline • • • • • • • • • • .  272 

v 
Valve, mixing . . . . . . . . . . . . . . .  319 
Vaporizer for gasoline motors 59 
Vehicl" top . . . . . . . . . . . . . . . . .  417 
Vehiclps. self-propelled . . . . . . .  27H 
Ventilator . . . . . . . . . . . . . . . . . .  1 1 4  
Vibrator, improved . . . . . . . . . .  278 

w 
Wagons, Thornycroft . . . . . • • . .  
�:��bi� �'���i�ia;:���� : : : :  
Wasp, parasitic, a . . . . . . . . .  . 
Wasp, photograph of . . . . . . .  . 
Watt-meter, new . . . . . . . . . . .  . 
Water regulator, boiler . . . . .  . 
Water tower, Gorter . . . . . . . . •  
Waterworks, ozone . . . . . . . . . .  . 
Welder, track, electric . . . . .  . 
Well, a Macedonian . . . . . . .  . 
"'Vettin" and "Maine" . .  443, 
Whale, finback, largest . . . . .  . 
Wheel guard, automatic . . . .  . 
Winding mechanism, clock . .  . 
Window-shade and awning . .  . 
Woodpeckers, California . . . .  . 
Wrecks, railway . . . . . .  0 • • • • • •  
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Yacht Cluh. N. Y .• home of . .  256 
Yacht measurement . . . . . . . . .  255 
Yacht models, "roup of . . . . . .  257 
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Automobile storage . . . . . . . . .  287 
Automobile street car . . . . . . . .  *57 
Automohile trust, the . . . . . . . .  243 
Automobile in warfare . . . . . . .  *268 
Automohile week at Nice . . . . .  335 
Automobiles in 1902 . . . .  . . .  . . .  3 
Automobiles, 1903 models . . . .  "262 
Automobiles, cost of running .  354 
Automobiles, electric. lIew . . .  286 
Automobiles, foreign, of 
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Automobiles, 11�l'eneh, im-
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Automobiles, French, new . . . .  63 
Automohiles. gasoline, 1903 . .  286 
Automobiles, racing . . . . . . . . . .  *42 
Automobiles, reduction of 
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Automobiles, speed regulation ] 34 
Automobiles, transmission de-

vice . . . . . . . . . . . . . . . . . . . .  *267 
Automobillsm, abuse of . . . . . .  424 
Awning and ventilator . . . . . . .  * 1 1 4  
Axle, hollow. for cars . . . . . . . .  1 00 
Axles, car, gage for . . . . . . . . .  *397 
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Babbitting device. a . . . . . . . . .  *5 
Bacteria carriers.. flies as . . . .  388 
Bacteria safety lamp . . . . . . . .  224 
Bahamas, scipntific exped . .  444 
Bahamas. scientific survey . .  4n5 
Balloon, Lehaudy . . . . . . . . . . .  *20 
Balloons, a rmy. di�ahling- . . . .  298 
Balloons, dirigible, t.ria Is of . �)75 
Bank, job, t.runsferahlp . . . . . .  *:U !l  
Barium, prollcrtles of . . . . . . . .  149 

Car' replacer . . . . . . . . . . . . . . .  *319 
Car step, safety . . . . . . . . . .  *230 
Car, street, antomobi�e . . . .  
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Car touring, locomoblle . . . . . .... 64 
Car' wheel patent, Robinson . .  119 
Cars. freight, street railway 39G 
Cars, motor. British . . . . . . .  *891 
Cars, pressed steel . . . . . .  210, 224 

Cars, pressed steel, output . . .  r:: 7 

Carborundum, new use . . . .  
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Carbnreter, Kress, the . . . . . .  1 1 � 
Carnegie Institute graI1�O . 1 �� 
Cartridge. the mob . . . . . . .  · · ·  
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Catch, safety, elevator . . . . .  
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Carrier . system, overhead . . . .  .i:>i 
Cedar trees consumption of . 43.� 
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Coal supply, failure of . . . . . 224 
Coa t of mail, electric 0 0 • •  *379 
Coaling warships at sea . • . .  '486 
Cobra, Indian, the . . .  0 • • •  0 • •  *176 
Cobra polson . . . .  . .  . .  . .  . . . .  295 
Cocoa plant, cuI ti va tlon of . 187 
Coils, high tension • • . . . • . . •  '396 
Coke Industry, new . . . • . • • •  130 
Coke ovens, by-product . .  0 . .  204 
Colleges, agricultural, our . . .  186 
Collisions, railway, preven-

tion . . . . . . . . . . . . . . . . . . . .  375 
Colors, solidifying . . . . . . . . . .  100 
"Columbia" and " Reliance" .  370 
Comet, a new . . . . . . . . . . . . . .  80 
Competition, Amer. , Mosely on 444 
Commerce, American, expanse 95 
Commerce, foreign, our . .  0 • 23 
Commerce, lake, extent . . .  0 54 
Compound, chemical, new . . .  22 
Condensers, aluminium . . . .  0 396 
"Connecticut, " deSigning of . .  207 
Contracts of patent assign . .  229 
Contractor, subway, vs. pub-

lic . . . . . . . . . . . . . . . . . . . . .  ;;30 
Converter, electric, dpcision. 229 
Converter, static, Hewitt . . .  *96 
Copper patent d�clslon . . . . . .  229 
Copperhead, the . . . . . . . . . . .  ' 1 1 8  
Cornell d a m ,  problem o f  . • . .  '411 
Cotton In West Indies . . . . . .  488 
Cow, tail of, switching of . .  *158 
Cows killed by lightning . . .  '98 
Cranes, wrecking, railway . .  *312 
Cruiser "Brooklyn , "  hull of *151 
Cruisers, comparison of . . . . 77 
Cultivator, adjustable . . . • . .  '397 
Cultivator, surface 0 0 0 0 0 • • • •  *158 
Culture, physical, Roman . • .  425 
Cunarders, the new 0 • • •  168, 388 
Cup defender "Reliance" . . . .  254 

'314, '354, 370, '414 
Curtain holst, electric . . . . .  396 
Cycle, motor, records . .  0 • • • •  429 
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Dam, Asyut, the . . . . . . . . . . .  * 1 52 
Dam, Cornell, problem of . *411 
Dam, Zifta, the . . . . . . . . . . . .  243 
Dart polson of the Sara wilks 267 
Deaf, instruments for the . . .  *447 
Derrick, a new . . . . . . . . . . . . .  *75 
Developing box, daylight . . . .  0359 
Diaphragm meter . . . . . • . . . .  '247 
Diseases of dust . . . . . . . . . . . .  90 
Dive from a chute . . . . . . . . . .  '450 
Diverging again . • . . . . . . . .  1 68 
Dock, graving, Belfast . • . . •  301 
Dock, pontoon , Durban . . . . . .  210 

Docks, N. Y .  city . . . . . . . . . .  408 
DoctOlos, fewer needed . . . . . .  370 
Dovetailing machine • . . • . . . .  '372 

Drainage canal, Chicago . . . . . .  464 
Draft, chimney . . . . .  • • . . . . .  371 
Drill, armory, boat for . . .  *395 
Drill, percussion, Locke . . . .  * 1 89 
Drum, kettle, new . . . . . . . . . .  360 
Drydock, Hunter's Point . .  0 * 193 
Du Challlu, Paul, death of. 355 
DQodeclmal system . . . • . .  299, 335 
Dust, dispases of . . . . . . . . . . .  90 
Dust, is it dangerous 'J. • • •  299 
DUl!lt stparator, new . . . . . . . .  360 
Duot storm observations . . . •  353 
Dust, volcanic, in Georgia . .  243 
Dynamo, bursting of a . . . . . .  37 
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Earth, denSity of . • . . . • . . • • 27 
Earth, Interior , of the . . . . .  . 41 6  
Earth, shadow o f  o n  moon . . 221 
Earthquake, Turkish . . . . . . . .  452 
Earthquake, Lisbon, 1705 • . • •  221 
JjJast River bridge, floor . . . .  *192 
.'ast River tunnel . . . . . . . . . .  203 
Eggs, resistance of . . .  • . . • •  131 
Eggs, segmentation of . . . . .  . 371 
Electrical ·note s . 210, 354, 375, 393 

413 
Electricity and plants . . . .  • • 22 
Electricity I n  mining . • • • • •  °223 
ElectriCity, new dlscov. in . .  351 
Electricity, popularizing . • • • •  375 
Electricity for trains . .  • • • •  210 
Electromagnet, a new . . . . . .  187 
Ele'phant, African, saving the 98 
Elevator, grain, MontreaL . .  *204 
Eleva tor, grasshopper . . . . . .  0 *75 
Elevators . . . . . . . . . . . . . . . . . .  238 
Elevator, safety catch for . '359 
"EIberald , "  turbine yacht . . .  *258 
Energy of motion In man . . . .  465 
Engine, express, French . 0 . .  *467 
Engine, fuel 011 • • • • • • • • • • • •  '426 
Engines, gas, gaskets o f . . . .  469 
Engine, size of dime . . . . . . . .  *94 
Engine, steam, valveless . . . .  *298 
Engine, traction, pedraU . . . .  *296 
Engines, fire, electric . . . . . .  *300 
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Engineering, civil, 1902 . . . . . .  2 
Engineering notes 0 • • •  94, 210, 224 

284, 335, 375, 393, 417, 485 
Engineering, civil, Bugges- . .  

tlons . . . . . . . . . . . . . . . . . .  134 
Engineering, steam , 1902 . . . . .  2 
Engineers, club house for . . . .  374 
Engineers, labor of, efll-

clency . . . . . . . . . . . . . . . . .  335 
Envelope, . safety . • . • . . . . . .  '230 
Erie Canal, reconstruct . . . . .  36 
"Esmeralda, " cruiser . . . . . .  225 
Ethnic type, new . . . . . . . . . . . .  485 
Exhibition, municipal, Saxon 413 
Exhibition, Osaka . . . . . . . . . .  134 
Expedition, Antarctic, British 243 
Expedition, Jessup . . . . .. . . .  *357 
Expedition, Peruvian, Mill s .  191 
Exploder, safety, for shells 59 
Expioratlons In Uganda . . . .  37 
Exports, enormous, our. . . . .  370 
Eye diseases, treatment of • .  412 
Eyes, care of the . . . . . . . . . .  170 
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Fastening device, simple . . • .  0158 
Fauna and ethnology, Mal· 

ayan . • . . . . • . . • . • . . • . . •  187 
Feat, a daring . . . . . . . . . . . . . .  *450 
Fender, automatic . . . . . . . . . .  *410 
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Fever, typhoid, and filtration 350 
Fever typhOid, serum . . . . . . .  224 
File, new type of . . . . . . . . . .  224 
File, paper, Improved . .  • . . .  °56 
Films, metallic, stndy of . . . .  93 
Filtration plants and typhoid 350 
Filtration syotem, Philadel-

phia . . . . • . • . . . . . . . . . . . .  '188 
Fire engine, electric, new . . .  *300 
Fire engines, European . .  *38, 335 
Fire extlngulslH<r, Hale . . . .  398 
Fires, forest, damage . . . . . . . .  4S9 
Fire pump8-, statlonaI'y" . .  . 62 

Scientific Americafi 
Fuel, 011 in 1903 . . . . . . . . . . . .  3 
Fuel, oil, In locomotives . . . . .  330 
Fuel, oil, on the "Mariposa" *92 
Fuel, peat gas as . . . . . . . . . .  393 
Furnace lining, new . . • . • . . .  '316 
Furniture, steel, warship . . . .  98 

Lead, red, testing of . . . . • . .  
Leather, detedoration of . . . •  
Legal notes . 44, 119, 155, 229, 

169 Oscillograph, portable • • • • • • •  °468 
91 Osler, Follet, death of . . . . . .  409 

320 Ozone waterworks, the . . . .  ' 132 
434. 

Legal notes . . . . . . . . . . . . . . . .  49() 
Lemon essence, extraction of 177 
Lenses, photo, nature' s  . . . . .  *245 
"Libertad, "  warship . . . . . . . .  *133 

Fuse plug, Improved . . . . . . .  '319 

G 
Life saving at fires . • • • . . •  '240 
Life saving globe, the . . . . . . .  46 
Life, study of, Lingle ' s  . . . .  *10 

Gage for car axles • • • • • • • . .  °397 Lifeboat, collapsible . . . . . . . . .  46 
Game table, convenient . . . . .  *359 Lifeboat, Mitchell ' s . . . . . . . . .  46 
Game, war, the . . . . . . . . . . . .  1 1 0  I Llgbt, actinic . . . . . . . . . . . . . . . 472 
Game, war, German-Amer. . 19 Light, velocity, determination 187 
Garbage can, self-dumping . '359 Lighthouse light, new . . . . . .  98 
Garment vs. electric shocks .  '379 Lightning a rrester • . • • • • • . .  ' 99 
Garment, safety, for elec- Lightning, cows killed by . .  '99 

triclans . . . . . . . . . . . . . . . .  360 Lightning, man struck by . .  '416 
Gas burners, heater attacll .. '397 Lightning rod business . . . . . •  100 
Gas motor vs. steam . . . . . . .  41 6 Lisbon, earthquake of 1755 . . . 221 
Gas motors, gasket troubles 375 Locomoblle gaSOline car . . . .  '264 
Gas motors, increase i n  size 335 Locomotive, English, power-
Gas, natural, England . . . . . .  97 ful . . . . . . . . . . . . . . . . . . . . .  '332 
Gas, peat, as fueL . . . . . . . . .  393 Locomotive, express passen. 
Gases, light, planetary . . . . . .  37 ger . . . . . . . . . . . . . . . . . . . .  *300 
Gasket troubles in gas motors 375 Locomotive lock . . . . . . . . . . .  454 
Gasoline car, locomobile . . . .  +264 Locomotive, road, new type. *296 
Gasoline cal', Stevens-Duryea 287 Locomotive, snow, noveL . .  *274 
Gasoline, freezing . . . . . . . . .  · 1 50 Locomotive, express, French. *467 
Gasoline launCh, cruising . . .  '259 Locomotives, . Baldwin . . . . . . .  247 
Gasoline motor, two-piston . .  *278 Locomotives, electric . . . . . . . .  * 1 72 
Gasoline motors, K ress . . . . .  * 1 1 2  Locomotives, German . . . . . . . .  224 
Gasoline runabout . . . . . . . . .  *272 Locomotives, oil fuel on . . .  o .  330 

Ga soline tonneau . . . . . . . . . • .  '265 Locomotives for Scotland . . . . .  94 
Gatling'
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R. Jo, death of . . . .  169 Lodge-Muirhead receiver . . . . .  294 

. 'Gauss, return of the . . . .  488 Log, ship, new . . . . . . . . . . . . .  *170 
Gazette, Pat. Office record Iss. 379 Loop the loop, new form of . '356 
Gelatine, action upon glass 187 Looping the loop, 1 846 . . . . . .  '352 
Genetian root, fat of . . . . . . .  389 "Lou.fsie na;" battleship . . . .  *352 
Germany, industries of . . . . . .  408 Lumber transportation . . . . .  * 1 1 7  
Germany in Internat. Con-

vent. . . . . . . . . . . . . . . . . . .  295 
Gibbs, J. E .  A., death of . . . .  77 
Glacier, depth of . . . . . . . . . .  91 
Glalsher, James, death . . • • . .  134 
Glass models of mines . . . . . .  '427 
Glass, quartz, manufacture 274 
Glazing, window, double . . . .  98 
Glove Invention . . . • . . . . . . .  230 
Goad, electriC, for animals 398 
Gold extractor, new . . . . . . . .  360 
Grain elevator, MontreaL . .  *204 
Grand Central Station, work 

on . . . . . . . . . . . . . . . . . . . . .  '39 
Grape vines, electric treatm . 354 
Great Salt Lake trestle . . . . .  310 
Greenwich time, distribution 210 
Gulf Stream, eastern limits . .  311 
Gun aCCident, a fatal . . . • . . . •  294 
Gun, 12-inch, explosion of . 90 
Gun, 12·inch, "Iowa 's, " fail-

ure . . . . . . . . . . . . . . . . . . . .  330 
Gun, 1 6-lnch, test of . . . . . . . .  '75 
Gun, noiseless . . . . . . . . . . . . .  *45 
Gun, quick-firing, new . • . . . .  416 
Gun sighting mechanism . • . .  '227 
Guns, heavy, velocity In . . . . .  72 
Gunnery, American • . • • • • • •  396 
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Hall of Records, passing of °81 
Hailstones, large . . . . . • • . • • • • 488 
Harlequin snake, the . . . • • . •  °137 
Harvard grant, Carnegie . . . .  130 
Haulage, electriC, canal . . . . .  *483 
Hawks, killing of . . . . . . . . . .  7 
Headlight cleaner . . . . . . .  ; . °360 
Heater attachment for lamps. °397 
Heavens In January . . . . . . . . 7 
Heavens In February • • . • • • •  ; 76 
Heavens in March . . . . . . . . . .  1 53 
Heavens in April . . . . . . . . . .  221 
Heavens In May . . . . . . . . . . . .  331 
Heavens in June . . . . . . . . . . .  409 
Heavens In July . . . . . . . . . . . .  481 
Heel for footwear . . . • • . . . • •  '247 
Hewitt, Abram S . . .  • . . . • • •  ' 73 
Highways, our, Improving . . .  23 
Himalaya - climbing expedi-

tion . . . . . . . . . . . . . . . . . . . . 174 
Hoop, toy . . . . . . . . . . . . . . . . . .  ' 454 
Holst, tripping, a . . . . . . . • . .  0153 
Horseshoelng college, a. . . .  311 
Horizon, artl1lclal . . . . . . . • •  0177 
Horse, evolution of the . . . . . .  *451 
Hulls, ships', new departure 

in . . . . . . . . . . . . . . . . . . . . .  295 
Hunter's Point drydock . . . . . . 1 93 

I 
Ice boat, motor driven . . . . . .  190 
Ice breakers . . . . . . . . . . . . . . *8 
Ice condition, Niagara . . . . . .  '93 
Ice, eating . . . . . . . . . . . . . . . .  38 
Ice formation, curious . . . . . .  *139 
Immigration, extraordinary . 168 
Incubators . . . . . . . . . . . . . . . . .  ·431 
Indians, physiognomies of . . .  *58 
Industry, American, British 

on . . . . . . . . . . . . . . . . . . . . .  388 
Ink, fadeless, wanted . . . . . . .  299 
Insulation troubles In motors 375 
Insulator, new . . . . . . . . . . . . .  * 1 58 
Interrupter, Hewitt, the . . . . .  148 
Interrupter, new . . . . . . . . . . .  *298 
Invention in adaptation • • • . .  320 
Inventions, brief notes on . .  ·. 398 
I nventions of Dr. Church . . .  '109 
Inventions, odd . . • . . • • • • •  '99, 359 
Inventions recently patented 1 2  

2 8 ,  46, 64 ,  82, 120, 140, 160 
178, 196, 212, 230, 248, 282 
803, 321, 341 , 361 ,  380, 398 

418, 435, 455, 474 
Inventors, women . . . . . . . . . . .  247 
Inventors, the world ' s  . . . . . .  204 
" Iowa , "  12·inch gun, failure 330 
Irrigation problem, the . . . . .  2 3  
I rrigation, profits of ... . . . . . .  208 
I rrigation In the Southwest 59 
Ishtar gate, excavation of . .  445 
Italy, archaeolog, dlscov. In 351 

Jade carvings, Mexican • • • • •  0211 
Jail, a cave . . . . . . . . . . . . . . .  0 1 1 6  
Job brake, transferable . . . .  0319 
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"Kaiser Wilhelm 1 1 . , "  the . *339 
Kerosene motor, valveless . . .  *391 
Kite competition, a . . . . . . . . .  44'U 
Kite expedments, Bell ' s  • . • •  334 
Kite, Graham Bell ' s . . . . . . . .  21 
Kite for life saving at sea . .  318 
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Magnesia, aluminate of . . . . .  22 
"Maine" and "Wettin, " the. ·'149 

Manganese, Manhattan lsI . . 315 
Manure spreader . . . . . . . . . .  0 *417 
Map by George Washington . 187 
Map, topographical, U.  S . . . .  154 
Map of Rome. oldest . . . . . . . .  464 
Marble, bending of . . . . . . . . .  ' 1 34 
Marconi, an impreSSion of. . *94 
Marconi messages, Atlantic. 10, 19 
Marconi plant, international. 296 
Marconi, recognlt. of Italy. 393 
Marconi stations In England 300 
Marconi transatlantic service 295 
Marine, merchant, 1902 . . .  0 . .  2 
"Ma riposa , "  oil fuel on . . . .  *72 
Massasauga, the . . . . . . . . . . •  ' 1 3T 
Matches, phosphorus, prohlb. 393 
l\leasurement rule, yacht 

club . . . . . . . . . . . . . . . . . . . .  254 
Measuring surface . . . . . . . . . . .  469 
Medal, John Scott . . . . . . . .  412 
MelvlUe. G .  W . ,  retire. . . . . .  63 
Message, wireless to Eng . . . .  82 
Messages, wireless, to trains 55 
Meter, prepayment . . . . . . . . .  *453 
Metric system, the • . . . . . • •  370 
Metric system, suggestion s . . 299 
Metric system, word against 413 
Milk aCidity, test of . . . . . . .  425 
Milk, Buddelzed • • • • • • • • • • .  413 
Milk supply, India' s  • • • • • • . •  413 
Mind, bcglnnlngs of . . . . . . . .  465 
Mine, burning, fioodlng a . • . .  3 1 5  
Mine timber, preserva . . . . . . . .  73 
Mines, glass models of • • • . . .  '427 
Mining, electricity in • • . . . .  '223 
"Minnesota , "  new liner . . . .  *298 
Mirror, transparent . . . . . • • •  452 
MiSSissippi flood's, origin . . . .  315 
Mocca sin, water . . . . . . . . . . .  *118 
Monkey, blackcrested, the . • .  351 
Monolith lathe, failure . • . • . .  465 
MonOliths, great • . . • . • • • . . . •  452 
Monorail system. new . • . . . •  454 
Monument, Qulvlra . . . . . . . . . .  41 
Moqul relics . . . . . . . . . . . . . . .  1 69 
Moon, mountains of the . . . . . .  91 
Morse, old diary of . . . . . . . . . .  55 
Monitors in action • • • • • . . • . .  238 
Mosquitos, extermination of � 310 
Motion, perpetual, fraud . . . .  10 
Moth bag, self-sealing . . . . .  '230 
Motion, human, enel'gy of . . 465 
Motor, agricultural . • . . • • . •  '410 
Motor, automobile, gasoltne . .  +39 
Motor cars on N. Eastern 

Railway . . . . . . . . . . . . . . . .  353 
Motor coaches, British . . . • •  '391 
Motor cycle records . • . . . . . .  429 
Motor, fuel-oil • . . . . . . . . • . .  '426 
Motor, gas, vs. steam . . . . . .  416 
Motor, gaSOline, twelve�piston*278 
Motor, kerosene, valveless . . . .  *391 
Motor, "Peerless" . . .  0 . . . . . .  *262 
Motor raCing . . . . . . . . . . . . . . .  428 
Motor, tide, for bell buoys . .  '372 
Motors, gas, gasket troubles . 375 
Motors, gas, increased size . . 335 
Motors, gasoline, Kress . . . . .  *113 
Motors, gasoline, vaporize r . . *59 
Motors for New York subway. ·339 
Mount Everest, ascent of . . .  +174 
J' ·!ount Ranier power plant . .  389 
Mower, lawn, Ivel . 0 . 0  • • • • •  *410 
Mud-puddle, commune, a .  o .  46" 
Muffler, a new . . . . . . . . . . . .  354 
Mushroom growth, curious . .  * 1 0  
Mushrooms In circle . . . . . . . .  1 3 5  
Mussels, movement of • . . .  7, 41 
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" Narragansett, " tank s:'!!tp . .  243 
Navy and army, 1902 . . . . . .  3 
Navy League, United States. 318 
Navy, our, needed Increase . .  95 
Navy, proposed increase . . . . .  18 
Net, life . . . . . . . . . . . . . . . . . .  '240 
Newspaper, land wireless . • .  298 
Newspaper, wireless, Callf . .  ·353 
New York, anniversary of . . .  424 
New York as a uspa" . . . . .  0 395 
"New York , "  steamship . . . .  *43 
Niagara, diversion of waters . *241 
Niagara power plant, struck . 1 1 1  
Niagara power, prospects . .  176 
Niagara River, Ice cond . • • . •  '93 
NicaragUa, forests of . • • • . •  311 
Nile, barrage upon . . . . . . . . .  243 
Nile irrigation works . . . . . . .  '152 
" North Star, " steam yacht . *258 
Nova Gemlnorum before dis-

covery . . . . . . . . . . . . . . . . .  302 
Nova Geminorum, news of . .  374 
Novel, historical, value of . . 374 
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Pacific cable, opening . .  • . . .  024 
Pai nt, war. British navy . . .  H)3 
Painting by the acre . . . . . . . .  480 
Palenk€, luins of . • . . . . . . . .  ""9 
Panama Canal . . . . . . . . . . . .  238 
Panama canal treaty . . .  ;90, 220 
Pan telegraphy . . . . . . . . . . . . . .  375 
Paper file, improved . . . . . . . .  *56 
Parasites, insect . . . . . . . . . . .  *378 
Passenger trade, coastwise . . .  302 
Patent applications for 1902 . 398 
Patent case, Weston . . . . . . .  44 
Patent deelslon, Berliner . . . .  73 
Patent dedicated to pUblic . .  100 
Patent department . . . .  '158, .177 

1230, '247, '319, '359, '377 
'452 

Patent extension, Import . . . .  155 
Patent law amendments . .  1 1 9, 1 69 
Patent law, Brit. , amend . . . .  159 
Patent Office, economy at . .  o .  452 
Patent ownership, oral . . . . . .  1 1 9  
Patent; Selrlen . . . . . . . . . . . . . .  243 
Patent statutes, amendment 

of . . . . . . . . . . . . . . . . . . . . .  186 
Patent, storage batt . ,  Edison 221 
Patent, U. S .• fourth . . . . . .  1 1 4 
Patents and anti-trust . • • . . •  434 
Patents, brief notes on . . .  46, 100 

159, 228, 318, 360 
Patents, brief notes on . . . . . .  454 
Patents, Canadian . . . . . .  0 "  45 
Patents granted in 1902 . • • •  360 
Patents, Infringement of . . . .  44 
Patents, lucrative . . . . . . . . .  0 46 
Patents, U. S. 190� . . . . . • . • .  100 
Pavement, asphalt . . . . . . .  0 0 * 1 50 
Pavements, wood, Paris . . . .  o .  *11 
Peach crop of 1903 . . . . . . . .  445 
Peat gas as fuel . . . . . . . . . . .  393 
Pedrall road locomotive . . . .  0296 
Pelicans, facts about . . . . . . . .  0489 
Pen, fountain, simple . . . . . . . .  *45 
Pepper·box, opera glass . . . . .  *417 
Petroleum In Natal . . . . . . . .  36 
Philadelphia filtration system. ' 1 88 
Phllae temples, restoratlon . .  '194 
Phloroglucinol . . . . . . . . . . . . . .  170 
Phosphorescence In plants . . .  389 
Phosphorus matcbes, prohlb. 393 
Photographers, census of . . . .  266 
Photography with Insect eyes. '245 
PhYSicians, over supply of . . 370 
Physiognomies, Indian . . . . . . .  '58 
Plano playing, brain work In 331 
Piano sound , increase of . . . .  100 
Pillno, wireless . . • . . . . . . . . .  82 
Pigeons, ca rrier, German 

navy . . . . . . . . . . . . . . . . . . .  389 
Pipes, clay and metal, old . . 137 
Pipes, corrosion bY' sea water 284 
Piston, refractory, needed . .  1 1 0  
Plague, Inoculation against . .  221 
Plants and electriCity . . . . . .  22 
Plow, motor, Ivel . . . . . . . . . .  *410 
Plows, snow, rotary . . . . . . .  *8 
Poison, dart, of Sarawaks . .  267 
Pollen dust, clouds of . . . . . .  3 1 5  
Pole, magnetic, locating . . . .  221 
Poles, magnetic, test for . . . .  20 
Poultry raising, scientific . • .  '431 
Power device, farm . . . . . . . .  *45 
Power, electric, Scotch 

scheme . . . . . . . . . . . . . . . . .  315 
Power house, Del.  & LaCka-

wanna . . . . . . . . . . . . . . . . . .  312 
Power. motive, In U. S . . . .  136 
Power plant, Mt. Ranier . . .  389 
Power transmiSSion, Calif . . .  '373 

��i::: aA�!1h�J>iat��lf�;�� : : : :  41� 
Prize, Enno Sander . . . . . .  ·. . . .  80 
Pri.ze oirer, German . . . . . . . .  153 
" Progresso, " steamer, loss . . *21 
Propeller blades. cust iron . . .  398 
Propeller, new type of . . . . . .  210 
Pump, rotary, electric . . . . . .  *223 
Pumps, fir�, stationary . . . .  � 62 
Pumping scheme, a great . . .  393 
Punrhlng bag, pocket . • • • . . • .  '454 

Quarries, sandstone, Ohio . . .  0113 
Quartz glass, manufacture . .  274 
Quartz vessels, and uses . . . .  *222 
Quetta Nashkl Railway . . . . . 393 
Qulvira monument • • • • • • • • •  41 
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Racer, steam, Serpollet *39 
Radiation ph"enomenon, a . . . .  444 
Radiation of X-rays . . . . . . . .  425 
Radiators, pressed steel . . . •  159 
Radium, C rookes on . . . . . . . .  311 
Radium, experiments with . . .  243 
Radium phenomena . . . . . • . . .  413 
Rail connection . . . . . . . . . . . . .  ':j9� 
Rail fastening . . . . . . . . . . . .  '454 
Rail, third, protect the . . . . . .  294 
Rail, third, troubles . .  • . .  . . .  429 
Railroad accidents • • • • • • • • • •  18 
Railroad, Cape to Cairo . . . .  414 
Railroad construct. , 1902 . . . .  36 
Railroad develop. in Cuba . . . .  061 
Railroad. overhead. for Lon-

don . . . . . . . . . . . . . . . . . . . . 375 
Railroad Signals, "tripper" . 95 
Railroad track, new type . . . .  210 
Railroads In 1902 . . . . . . . . . . .  3 
Railroads and East RIver 

Bridge . . . . . . . . . . . . . . . . .  480 
Railroading, humors of . . . . . •  54 
Railway bridge, raising a . . . .  37 
Railway build. by elect. light 208 
Railway, Chicago, Aurora. 

Elgin . . . . . . . . . . . . . . . . . . . . 312 
Railway, centrifugal . . . . . . . .  '356 
Railway cranes, wrecking . . .  *312 
Railway In Crete . • . . . . . . . .  225 
Railway, electriC, high-speed 22 
Railway, elevated, electric . .  424 
Railway, G. Eastern, accel. 

tests . . . . . . . . . . . . . . . . . . .  350 
Railway, Quetta Nashkl . . . •  393 
Railway signals, block . . •  191, 1 68 
Railway slaughter and safety'226 
Railway tie and fastening . . .  '27 
Railway ties, m achine for . . 39� 
Railway travel In England . .  207 
Railway, underground, elec-

trl1lc . . . . . . . . . . . . . . . . . . .  330 
Railway vs. war borrors . . . . .  408 
Railways, Amer., English re-

port . . . . . . . . . . . . . . . . . . . .  330 
Railways, Amer. , high-speed Kites, war . . . . . . . . . . . . . . . . . .  445 
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"Ocean, " Russian vessel . . .  375 Rain water leader attach . . .  *397 
Ocean, surface salinity of . .  190 Range finder, Forbes's  . . . . . .  *21 
Ocean travel, fast, cost . . . .  424 Rapid transit in London . . . .  388 
Oil burner . . . . . . . . . . . . . . . . .  '114 Rapid transit subway ' . . . . . .  '338 
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Fire at sea, to detect . . . . . •  1 69 Laboratory, electric, State . .  97 
Fire, smokeless, Q • • • • • • • • •  148 Ladder, extenSion, pneumatic*240 
Fires, life saving at . . • . . . . .  '240 Ladder, pompler . . • . . . . . . . . .  '240 
�'Ires, oil, in SOllthwest . . • .  '25 Lake Chad, exploration of . .  351 
Fishes, why they leap . . . . . .  151 Lake commerce, extent . . . . . .  54 
Flies as bacteria carriers . .  388 Lamp, actylene, new . . . . . . .  *278 

011 as fuel . . . . . . . . . . . . . • . .  46 Rattlesnake, diamond . . . . . .  ' 1 1 8  
011  fuel on locomotives . . . . .  3 3 0  Rattlesnake, white . . . . . . . .  ' 1 54 
011 fuel on the "Mariposa" '92 Rawhide, odd uses for . . . . . .  27 
O i l  fuel motor . . . . . . . . . . . .  '426 Rays, human . . . . . . . . . . . . . .  413 
011 of olive fruit . . . . . . . . . . .  286 Ray,  X-, machine . . . . . . . . .  210 
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Flight, mechanical, problem Lamp, bacteria safety . . . . . .  224 
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Floods, MlIIIllsslppl, orlglll . . .  315 Lamp, Hewitt, In England . .  59 
Floor of ljlast River brldge . 01 92 Lamp, safety, English Idea . Ii 
Fluviograph, Fuller. • • • • • . . •  230 Lamps, electric, testing . . . . .  354 
Food preservatives" exper . . . .  '336 Lamps, heater attachment . .  ·397 
�'orests of Nlcaragu • • • . . • • . •  31 1 Lands, public, colonists . . . .  54 
Formallne, new use for . . . .  63 Lathe, monolith, failure . . . . . .  465 
FolItIlls, s-ome new. • . . . . . . .  23 \ Launch, gasoilne, cruising . .  '259 
Framework, steel, penna.. Lawn mower, Ivel . . . . . . . . . .  *410 

nence . . . . . . . . .  0 .  0 0 • • • •  0 202 Lawn mowers, attachm. tor . *359 
Fruit drying . . . . . . . . . . . . . .  150 Lawn mower, auto . . . . . . . . . .  0446 he!. 011 aI . .. . . . . . . . . . . . . . . � �aWD, shears . . . . . . . . . . . . . .  ·359 

ons, essential, study of . . . .  55 Rays, X-, radiation by . . . . . .  425 
Olive fruit 011 . . . . . . . . . . . . . .  286 Razors, stropping . . . . . . . . . .  413 
Olives, where grown . . . . . .  *�v9 Recorder, resistance . . . . . . . .  *430 
Omnibuses, electric . . . . . . . .  *6 Regelation, case of . . . . . . . .  * 1 38 
Opera glass salt-cellar . . . . . .  '417 Regelation, curious case . . . .  191 
Orange, the, in California . . .  *138 Register, auto. ,  for cars . . . .  21 0 
Orange culture, Calif . . . . . . . .  '466 Rein support, a . . . . . . . . . . . .  0156 
Ore carrying on Great Lakes. 224 " Reliance" and · uColumbia " .  370 
Ore finding by electricity . . .  '333 "Reliance, " cup yacht . . . . .  254 
Ore-handling machinery . . . . .  *469 " Reliance, " first race of . . . .  *414 
Ore redUCing apparat . ,  elec- " Reliance, " launch of . . . . . .  *314 

tl fo • • . . . . • • . . . . . .  . . .  "'�9n " Rpliance" under sall . . . . . . .  *354 
Overalls, deSign, new . . . . . . .  ·09 I Remsen, Ira, Prof . . . . . . . . . .  * 1 9  
Osaka exposition. 1903· • • •  , • •. 134 ReservOir, Jel<lwe r\\r� . . . . . .  464 

Resistance of vehicles • • • • • • • �� 
" Rpsolution, " steam yacht . .  100 
Rheumatism rings, lore of . .  92 
Right and left handedness . .  115 
Rifle, magazine, new . . . . . . . .  59 
Rifle, Springfield . . . . . . . . . . . .  '432 
Roadway, steel, New York . .  *J ;-j8 
Roadway, steel, test of . . . . . .  22 
Robe, sweating, electric . . . . .  *45 
Kock drill, Locke . . . . . . . . . .  " .189 
Rome, oldest map of . . . . . . . .  46� 
Rotation, magnet . ,  in elect. 

field . . . . . . . . . . . . . . . . . . . .  375 
Rublaceae, hypertrophy In . . .  286 
Rubber vine In Honduras • • • •  295 
Runabout, the Covert . . . . . . .  287 
Runabout, gasoline • • • • • • • •  '272 

s 
Salt-cellar. opera glass . . . . .  0417 
Sand-blast, cleaning by . . . . . •  1 72 
Sand·sailing on beaches . . . . . .  #276 
Sandstone lJuarr i'.;!s, Onln . . . .  " 1 1 3  
SaW-tightener • . . . . . . . . . . . . .  '453 
Schooner, three-masted . . . . . .  *259 
Science Assoc . ,  American . 1 l , +40 
Science notes . . . . . .  0 • • • • • • •  445 
Science notes . .  23, 37, 55, 91, 1 3 1  

169, 1 87, 203, 2 2 1 ,  286, 295 
311,  331 , 351, 371, 389, 409 

425, 465, 481 
Science, popular . . . . . . . . . . . .  41 
Screws, inturning, warship . 0 *243 
Screws, watch . . . . . . . . . . . . . .  224 
Seed cleaner, . '.rhortvedt • • • •  '177 
Separator, centrifugal . . . . . .  *398 
SeqUOia, section of . . . . . . .  0 *27 
Serpents, vpnom of . . . . . . . . .  295 
3erpents, venomous . . . .  * 1 1 8, * 1 37 

0154, '176 
Serum, anti-diphtheric . . . .  425 
Serum, scarlet fever . . . . . . .  135 
;;;ewer, brick and concrete . . . .  284 
"Shamrock I I I . " . . . . . . . . . . .  *470 
"Shamrock I I I . "  In drydock 480 
"Shamrock I I I . "  . . . . . .  202, *260 
"Shamrock I I I . "  under sall . .  *316 
Shears for lawn trimming . . •  359 
Sheep, Is man better than . . .  1 1 0  
Ship canal "Soo" . . . . . . . . . . . .  *27 
Ship, trip of, without rudder 393 
Ships, Cunard, new . . . . . . . . .  168 
Ships, new, for the navy . . . .  36 
Shipbuilding In 1902 . • . . . . . •  90 
Shipbuilding trade, prosp . . .  220 
Shoe-lace fastener . . . . . .  0 . .  11 1 58 
Shop practice . . . . . . . . . . . . . .  77 
Sideboard-rod fa stening . . • .  '31 9 
Sight, restoration of . . • • • • • •  429 
Sigbtlng gear for guns . . . . . .  '227 
Sign of the times . . . . . . . . . . . .  220 
Signal system, "tripper" . . . .  95 
Signals, block . . . . . . . . . .  168, 191 
Silk, color of . . . . . . . . . . . . . .  203 
Slloxlcon . . . . . . . . . . . . . . . . . . .  '316 
Sky, blue color of . . . . . . . . . .  295 
Slag, utilization of . . . . . . . .  20 
Sled, motor driven . . . . . . • .  '190 
Slee p ill(h1(!'�II by elec ti.'i'2'ity . .  2f,3 
Slicer, bread, new . . . . . . . . .  *P9 
Sliding pole, origin of • • • • • •  159 
Smith, Admiral, death . . • . . •  452 
Smithson, Jas . ,  t'einterment . 295 
Snake, a jointed . . . . . . . . . . .  374 
Snake, jointed . . . . . . . . . . . . . .  469 
Snakes, deadly, battle . . . . . •  '489 
Snakes, venomous, . . . .  *118, *137 

' 1 54 ° 1 7 6  
Snow locomotive, novel . .  : . *274 
Snow plows, rotary 0 . . . . . . .  *8 
Soda-water machine, new . .  *390 
Soldiers, Indiana • • • • . . • • • •  203 
Speed indicator, Hodgson • • • •  1 59 
Speed recorder, ship, new 0 • •  *170 
Speed records, automobile . . .  295 
Spices, pure and otherwise . .  203 
Split phase patent . . . . • • • • •  434 
Sponges, protecting the • . . •  1 37 
'lport, a new . . . . . . . . . . . . . . . .  '276 
Sport, noble, abuse of . . . . . .  424 
Squid, salt water, in fresh . .  55 
Standpipe, test of a . . . . . . . . . .  82 
Staple puller . . . . . . . . . . . . .  ; '247 
Star, a new . . . . . . . . . . . . . . .  243 
Star, new, discovery of a . . . .  302 
Star, variable, new . . . . . . . .  371 
Sta rs, explosion of, • • . . . . • • • •  77 
Steam engineering 1902 . . . . .  3 
Steamer "Progresso, " loss . *21 
Steamship "New york" . . . .  *43 
Steamship travel, fast, cost. 424 
Steel frame building . . . • . . . .  153 
Steel frRmework, permanence 202 
Steel making, Amer. meth . •  1 1 1  
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Steel trust, report of the . . . .  294 
Steering gear, electric . . . . • .  '380 
Stockyard, Brady, Atlanta . .  296 
Street cleaner, mechanical . .  *222 
Street car step, safety • • • • .  '230 
Streets, double-decked . • . . .  310 
St. Louis Fair, dedication . • •  355 
St. Pierre, eruption, elrects . .  295 
Submarine boat, French, new 195 
Submarine boat, explosion on . 168 
Submarine work . . . . . . . . . . . .  4 
Submarines . . .  . . .  . . .  . .  . .  . . .  238 
Submar'nes, French . . . . . . . . .  175 
Subway, condition of work . .  '338 
Subway contractor vs. public 330 
Subway, motors for the . . . . .  *339 
Subway, New York, proposed 149 
Subway ventilation . . . . . . . . .  54 
Subway, New York, ventila-

tion . . . . . . . . . . . . . . . . . . . .  393 
Submarine in warfare . . . . . .  98 
Sugar cabinet, new . . . . . . . .  *453 
Sulphur, researches on . . . . . . .  393 
Sun, activity of, recent . . . . .  389 
Sun, distance of, determ . . . .  371 
Sun, radiation of, falling olr 331 
Sun, radiations from . . • • • • • •  389 
Sun, rays of, heat unit • • • • .  131 
Swage block, new . • . • • • • • • •  0427 
Sweating robe, electric . o .  0 "  *45 
Switch patent In court . . . . . . .  434 
Swltch"s, electric • • • • • • • • • •  354 

T 

T square, magnetic • • . • . • • .  159 
Tachometer, Veeder . .  0 . . . . . .  *278 
Tank car, inventor of . . . . . .  159 
Tea growing, United States . .  20 
Telegraph, recording, a . . . . . .  *136 
Telegraph, wireless, Fessen-

den . . . . . . . . . . . . . . . . .  . . .  *5 
Telegraph, wireless, Musso . . .  159 
Telegraph, wireless, new . . .  115 
Telegraphone, the . . . . . . . . . .  '317 
Telegraphy, wireless, at sea 54 
Telegl aphy, wireless, Bull 

system . . . . . . . . . .  _ . . . . . . .  '205 
Telegraphy, wireless, confer-

ence . . . .  0 . . . . . . . . . . . . . .  92 
Telegraphy, wirelel!ls, dangers 294 
Telegraphy, wireless, Lodge . •  0297 
Telegraphy, wireless, Muir-

head . . . . . . . . . . . . . . . . . . .  225 
Telegraphy, wireless, new 

system . . . . . . . . . . . . .  191, 294 
Telpp"raphy, Wireless, W. In-

.lies . . . . . . . . . . . . . . . . . . . .  1 90 
Telegraphy, wordless . . . . . .  375 
Telephone commu n . ,  wireless. *394 
Telephone Co. , Morningside . 139 
Telephone, Introduct . Europe 168 
Telephoning, where cheap . . . .  10 
Telephony, light . . . . . . . • . . .  0433 
Telephony, long-distance . • . . .  '482 
Telephony, trans-oceanic . . . .  243 
Telephot, photo, app . . • . . • • • .  0486 
Telescope, Crossley . . . . . . . .  '376 
Telescope of Jesuit College . .  '60 
Temperatures, low, product . *l50 
Temperatures, obsprvations in ] 87 
Temples, Philae, foundations. * 1 94 
Temple of Venu., dlscov . . . . . 1 18 
Tension, surtace, of II'lQlcl�. · sse 

Thermometer, Fahrenheit.169, 211 
Thorium and cerium, sep . . . .  23 
Thorium, radio-activity . • • . •  351 
Thothmes IV., tomb of . . . . . .  246 
Thunder, cause of . . .  41, 115, 191 
Tidal wave, a Pacific . . . . . .  135 
Tide motor for bell buoys . • .  '372 
Ties and forest supply . . . . . .  480 
Tie, railway, new . . . . . . . . . .  *27 
Ties, railway, machine . 0 • • • •  398 
Timber, mine. preserva . 0 . . .  73 
Timber, vulcanized • • • • • • • .  239 
Tire, detachable . . . . . . . . . . . .  '278 
Tire test, results of a . . . . . .  172 
Tires, automohile • • • •  • • •  • • •  224 
Tobacco, aroma of . 0 • • • •  • • • •  286 
Tobacco, excessive use of . . .  425 
Tomato cult. In South . . . . . . .  445 
Tomb of Thothmes IV . . . . . . .  246 
Tonneau, 10 h.  p.  Autocar . . .  287 
Tonneau, gasoline . • • • . . . . . .  *265 
Tooth crown suit • • • • • . • • . •  229 
Torpedo boats . . . . . . . . . . . . . .  238 
Torpedo boat", English, new 374 
Torpedo, tube submerged . • .  238 
Tortlll.... . .  . . . .  . .  . .  . .  . .  . .  . . .  173 
Toy, automatic . . . . . . . . . . . .  '247 
Toy, mechanical . 0 • • • • • • • • •  *177 
Toy yacht . . . . . . . . . . . . . . . . . .  ' 1 1 2  
Track, railway, n e w  type . . .  210 
Track welding, electric . . . . .  242 
Traction, electriC, 1902 . . . • . •  3 
Traction, railway, electric . . .  224 
Trade, foreign, our . . . . . . . . .  0 23 
Trade mark decisions • • • • • •  229 
Trade mark, English • • • •  • •  434 
Trade mark" Philippine • • .  371 
Trade in wild animals • . • • • •  '376 
Traffic congestion, N. York. 1 8  
Traffic, lake. extent . . • . . • • •  54 
Train IIghflng, new system. 360 
Trains, high-speed, German. 303 
Training ship for engineers . 375 
Tramway, electric, Naples . .  375 
Transit facilities, New York. · 1 73 
Transmission device, automo-

bile . . . . . • . . . • . . • . • • • • . •  '267 
Trancmlsslon, electric • • • • • •  134 
Transportation, aerial . . . • . .  416 
Transportation, lumber · . . 0 . *117 
Transportation, obstacles t o .  *8 
Transportation, passenger, 

great . . . . .  _ . . . . . . . . . . . . .  59 
Transportation, vertical • • . .  238 
Trees consumed In novel print 374 
Trees, gigantic . . . • . . • . • . • . .  '27 
Trees, large, transplanting . .  *56 
Trestle, Great Salt Lake · . . . .  310 
TroIJey, automotor . .  �. . . . . .  *6 
Trolley lines of Cleveland . .  390 
TrUCk, elevating . . . . . . . . . . . .  '417 
Trust, electric, German . . .  . . 10 
Trust, shipping, vessels for . . 54 
Tube, pneumatic, system . . . .  *206 
Tunnel, East River • • • • . • . •  203 
Tunnel, suspended . • • . • • • • . •  115 
Tunneling, new methods . . . .  54 
Turbine a s  air compressor . .  444 

���E:�:, P�g.�, 7��0. �·.�i: �� 
Turbine, steam, development, 

'S13, 350 
Turbine steamer, Channel . . . .  *4&1 
Turbine yacht "Emerald" . .  *258 
Turkestan Railway . . . • . • . . •  375 
Turtle, snapping, large . .  . . . 91 
Tusks, animal, large . . . . . .  37 
TWins, Korean . . . . . . . . . . .  0 *318 
Typesetting machine, Church. ' 109 
Typesetting on a typewriter. 7 

u 
Uganda, explorations in . . . . .  37 
University, Columbian . . . . . .  '40 
University, Johns Hopkins • •  134 

v 
Valve, mixing explos. motor . '319 
Vaporizer for gasoline motors. °59 
Vegetable drying . . . . . . . . . . .  150 
Vehicle, commercial, test, 

412, 452-
Vehicle, a new . . . . . . . . . . .. .  452 
Vehicles, road, resistance . .  *430 
Vehicle top, folding . . . . . . . . .  '417 
Venom, snake . . . . . . . . . . . . . .  295 
Ventilation, subway • • • • . • • •  54 
Ventilator . • . • . . • . . • . . . . . • • •  ' 1 14 
Vessel, sailing, Iron, first . . . .  370 
Vessels, British, sUbsidized . .  1 1 4  
Vessels from quartz, uses . . .  *222 
Vesuvius, eleCtric tramway . .  375 
Vibrator, Improved • • . . . . . .  '278 
Vulcanizing timber • • • • • • • •  239 

w 
Wagons, trolley, electric . . . .  '6 
War game, the . . . . . . . . . . . .  111). 
War game, final lessons of . . .  238 
War game, German-Amer . . .  19 
War game, naval . . . . . . . . . . .  207 
War kites . . . . . . . . . . . . . . . . .  444 
Warship construction • • . . . . .  202 
Warship construction, delay 

In . . . . . . . . . . . . . . . . . .  ; . . .  168 
Warships, effiCiency . • . . . . . .  225 
Warships, intnrning screws 

on . . . . . . . . . . . . . . . . . . . . . . 243 
Warships, naming of • • . • • . . .  355 
Warships, new . . . . . . . . . . . . .  36 
Warships, what to abolish In 310 
Water, does It put out fire ? 299 
Water Impreg. with chem . . .  445 
Water power In electro supply 220 
Water pumping 380 miles . .  315 
Water regulator, boiler . ;  . . .  *417 
Water supply, city, waste of 294 
Water tower, Gorter . . . . . . .  * 1 89 
Water works, ozone . . . . . . .  *132 
Watt-meter, prepayment . . . . . '453 
Wave, tidal, Pacific . • • • • • • .  135 
Welding steel . . . . . . . . . . . . . .  469 
Welding, track, electric . • . •  242-
Well In Macedonia . • . . . • . .  '153 
Westbrook, Cherrlck, death. 60 
Weston patent case . . . . . . . .  44 
"Wettin" and "Maine , "  the . *449 
Whale, appetlt" of the . . . . .  55 
Whale, finback, largest . . . . . .  ' 1 95 
Wheel, Ferris, sale of . . . . .  452 
Wheel guard, automatic • . . .  '410 
Wind record, highest . . . . . . . .  465 
Winding mechanism, clock . •  171 
Window glazing, double . . . . .  98 
Window shade and awning . .  '90 
Wimshurst, James, death of 94 
Wires, electric, stringing . .  354 
Women inventors . . . . .  o .  0 "  247 
Wood paving, London . . • • • •  465 
Wood paving In Paris . • . . • •  '11 

�:g���er� ' J';jlf���f: ?� : : != 
Works, public, construction of 148 
Wreck returns, Lloyds . . . . . .  195 
Wreckers . . . . . . . . . . . . . . . . . . .  4 

y 

Yacht club, N. Y . ,  home of. 0255 
Yacht measurement, rule . .. . .. *255 
Y acht "Reliance" . . . . .  ;254, °354 
Yacht " Reliance, " launch of. *314 
Yacht "Shamrock 111. " .  *260, *316 
Yacht, steam, " North Star". *258 
Yacht, steam, "RevolutioD' � .  100 
Yacht, toy . . . . . . . . . . . . . . . . .  '112 
Yacht, turbine, . ' Emerald" . *258 
Yachts, American and British 1 68 
Yachts

l'l 
famous, models of • •  '257 

Year 902, retrospect • • • • • •  :I 
Yeast, new use for. • • • • • • •  177 

Zlfta dam. the • • • • • •.• • • • • •  ttl 
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ELECTR I CAL E N G I N E E R I N G  
TAU a H T  B Y  MAIL .  

Write for our Free Illustrated Book. 
.. CAN I BECOME AN ELEC

TRICAL ENGINEER ? "  
\Ve tt-3och E lectrical EnO'ineering, ElectrIC Ligbtin,!!", 

Electric RaIlways, Mechanigal EngineerIng, Steam Engi
neerina' Mechanical Drawing, at vour home by mal l .  
Iustitut� indorsed by Thos. A. Ed'ison a n d  others. 
ELECT IUCAL ENGINEEU I N STITUTE, 

D'pt. A. 240.242 W. 2Sd St. New York. 

::\Ianufacturers' PLATING OUTFITS for factory, workshop, 
and custom work. 

Address Department "'''''' b AGEN TS l\r AN TED 

E L E C" ... C H E M ICAL C O M PA N Y ,  ( I nc . )  n�Quare, South, :x ew York 

O Ui{ RO TARY MEASURE 
Is the fastest all around mea�ure 

made. Measures curves of any kind 88 
easily as straigbt wnrk. Accurate. lasts 
a life-t.ime. anyone can use it. An ideal 
measure for factory. office or home. Says 
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thiI��:��}x!� ��� tii�;£ 
postpaid .  Y,)ur money back if not the 
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:ri; a�lri���U�ri��s���J�; 
for free illus' rated circular, 

STEC KEXREITER � F G. CO., 
96 Lake !!Iotreet, Chicago, Ill. 

AN ENGIN EER' S LI BRARY. 
An absolute EncyciOpredia for Engineers or for Steam 

Users, JlJlectricians, Firemen and Machinists, is the 
H ANDBO O K  ON ENGINEERING. 

By HENRY C. TrLLEY. 
'l'hird edit ion, enlarged and revised, 5,000 copies, now 

ready. Sent anywhere on receipt ot pricP-, $3.50-
money back if dissatisfied. 900 pages. 400 fine illustra-
tig;;�d i�����g�����
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H. C. TCLLEY & CO., 
1060 Wainwright Bldg • • St. J�oul�, Mo • • r. S. A. �"' Squabs .Pay �:!! .... I Easier, need attention only pa.rt of 

time, bring big prices. Raised in one 
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\7R�g ... BOO K LET and learn this immensely 

rich home, industry. 
P l y m o u t h  Rock S q u ab Co . . 1 4  Fr iend St " Bosto n ,  Mass. 

Send for It To-Day 
You'll tlnd it always convenient to 

have as a useful a"Ld instructive book 
M o nt g o m e ry Co. 's  Tool  Cat a l o g u e  

T b e  bas 7& pages and Is 
Pocket size �x 

for 2.:-'c. 
MOXT GOMEUY & CO., 

Fulton St., New York City. % "CENT per CENT" 
A. Monthl" Magazine t o r  In'feltor8-present� 

ing facts, figures and information in an in� 
teresting manner-50 eenh • "ear. Three rJ months' trial subscription 10 Cents, stamps or 
silver. Sample copy free. 

MitdleU.SdillIer & Bames.52 BWw, New York. 

Scientific American 
Bui ld i ng Monthly 

NEW V O LUME NOW READY 

VOL. 34-JUL Y to DECEMBER.. 1902 

A Monthly Magazine of Dome�tic Architecture 
Sumptuously Illustrated ' 

2 7 5  I l l u st rat i o n s  Six Covers in T i n t  1 4 6 Pages 
B o u n d  in Boards Price, 5 2 . 0 0  prepaid by m a i l  

The Thirty·fourth Volume of the SCIE"T[FIC 
A)'IER I CAY BUILDING MONTHLY more than maintains 
the high standard established by tbis valuable Maga
zine. Its " 'I'alks with Architects "-contritm tions by 
tbe leading" architects of the day ; its editorial discus
siom� of important subjects relating to domestic archi
tecture i and its many specialized Departmen�s make it 
i��d�

ost useful and most vah�f'ble publicatlOn of its 

TALKS WITH A RCHITECTS 
"A Talk on House Fittings-," by a sanitary expert. 
Mr. Frederick �. J�amb on · ' Municipal Art." l\lr . . 
F. Wel l ington Ruc ;: stuhl on " Sculpture for the 
Home." M.r. Charles M. - Lehean on " Opportuni. 
ties for Decorati ve Art." Mr. William liartin 
Aiken on the U t;ity Arcbitect." Mr. Percy Gri:lren on " SmaH Houses." 

EDITORIA L A RTICLES 
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:�� �o���� �;����Ji��alI���!::; '" How the Architect Helps tbe Home. ; '  h How tbe Householder Helps the House." 

DEPA RTMENTS 
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" Hou!o1e �ugilestions." " WaIJ Papers." " The Kitchen." " New B10ks." U Legal Notes. " h New Building Patents." H Publishers' Department. " 
The SCIENTIFIC AMERICAN BUILDIXG MONTHLY contains each month photographs and plans of dwell ing houses, gardens, country estates and buildings of mod. erate price, together with a cover beautifully printed 

in tint. The illustrations Jtre aJI made from photoElrapbs taken expressly for the Magazine and are printed with 
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tions accompany each illustration. The illu:'ltrHt ions include photograpbs of exteriors , interiors and (l etai1�� views of gardens and oMlamental adjuncts to the house. No f'xpense i s  spared to make this Magazine the leading 
f�i��

d
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ts class and of the utmo�t practical value 
For Sale by 

MUNN &. CO . , 361 B'way, New York City 
and all newsdealers 

Scientific Atnerfcan 

Plate or similar article, A. Leger . . . . . . . . . . . .  36, 363 

Shmv cast', C. G alltert . . . . . . . . . . . . . . . . . . . . . . .  36,:371 

Spoons or similar articles, handle for, Crees 
& Court . . . . . . . . . . . . . . . . . . . . . . . . .  36,360, 36, 361 

Spoons or similar articles, handle for, J .  E. � 
Straker, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30, 362 

Stont.� , cut, H. Cooper . . . . . . . . . . . . . . . . . . . . . . . 36, 359 
Tile covering for tioors, walls, or otner sur-

faces, B. P .  Leslit L . . . . . . . . . . . . . . . . . . . . _ . 30, 370 

Typt', fon t of, L. :So  Ipsen . . . . . . . . . . . .  �0, 3Uti, i:H3, 307 
VessPls or similar a rtieie's, metal border for, 

36, 364 BOOK OF INFORillATION F REE 
S .  Stohr . . . . . . . . . . . . . . . . . . . . . . . . . • • . . • •  

Concerning New England ReSOl·ts and Hotels. 

T RADE MARKS. 
A l e ,  lemon sod a ,  and sarsaparilla, gInger, 

T. P. Luck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 620 
A n tiseptics, Columbus Pharmacal Co . . . . . . . . .  40, 008 
Bleaching powder, St. Louis L1lPmical Co . . . . .  40 , 61 :0::: 
Carpets, rugs, and like fabril's, cleaning com-

pound for cleaning, C .  'V. ::\-Ia be.r . . . . . . . .  40,61 3 
Clocks, "om .  L. G ilbert Clock Co . . . . . . . . . . . .  40 , 586 
Clothing, certain named articles of, Tabor & 

Wertheimer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 ,576 
Complt'xioll preparations, A. & F. Peal's . . . . 40, 589 
Corn starch 01' corn flour, Independent Starch 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,618 I Disinfectauts , Jenkins Bros . . . . . . . . . . . . . . . . . .  40,600 
Drafthlg scales, l,-eutIel & l�sser Co . . . . . . . . .  40, 58:3 
Drawing tools, KeutIel & Esspr Co . . . . . . . . . . .  40, 584 
Dyestuff, Badische Anilill & :Sodu Faorik . . . .  40,614 
Fireproofing or fire resisting prel"uration, 

W .  B .  Price . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 615 
FireprOOfing o r  fire reSisting starch, 'V. B. 

Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 61 6 
Flypaper, sticky, R. "filson . . . . . . . . . . . . . . . . . 40,579 
Hammocks, Z .  L. Chadbourne . . . . . . . . . . . . . . . .  40 , 578 
Liniment, "'". H. Rullman . . . . . . . . . .  _ . . . . . . . 40, ti07 
::\-leats, smoked and canned , Cudahy Packing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40 ,61 7 
).ledical compounds for cprtain named pur· 

poses, Porter·Ryp rson-IIooblpr Co . . 40,51)4, 40,505 
�Iedicille for digt.'stion ami dispast's o f  tlIP 

stomach, C. F .  york . . . . . . . . . . . . < . . . . . . .  40 ,593 
:Mcdicine for nerve, blood, aull sldll (l iseusps, 

F. Jacobson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 592 
Medieinp, tonic and reconstructive, Belldillger 

& Schl�slnger . . . . . . . . . . . . . . . . . . . . . . . . . . 40,591 
Ncttralgia and headacllP CUl"l�S, F. R: Crist . .  40,590 
Puper, blue print, Kt:>uffpl & Esser Co . . . . . . .  40, 581 
Pappr, carbon , L. N. Coopt'r . . . . . . . . . . . . . . . . 40,580 
Paper, tracing, Kel1iI('l & Esser Co . . . . .  40,582 
Pianos, Ch ristman & Sou . . . . . . . . . . . . . . . . . . . .  .J:O,587 
Pianos, Goptz & Co . . . . . . . . . . . . . . . . . . . . . . . . . 40, 588 
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th�O�kil; '  �l;l�i ·s·c·a·lV: 40,606 

hair food, and hair tonics, A. F. Richard-
son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,590 to 40,601 

Rempdips for dispas(�s of the stomach and 
howpls, Home Mpdicine Co . . . . . . . . . . . . . . .  40 , 605 

Remedit's for pulmonary and similar uiseasps, 
A. F. Richardson . . . . . . . . . . . . . . . . . . . . . .  40, 603 

Rpme<ii(' s  for the diseasps of t11p throat and 
chpst, Tprpillol Tahid Co. . . . . . . . . .  40 , 604 

Rpmpdips for throat and lung tlisP<lsPs, A. 
F. R iehurdson . . . . . . . . . . . . . . . . . . . . . . . . . .  40,602 

Rem('dv for cprtain nampd dise'lsPs, Chpm-
isc'hp 11'ahrik von HE'yden Aktien-Gesell. 
schaft . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 507 

Renwdy for certain named purposes, Chemi-
ca i Works formerly Sandoz . . . . . . . . . . . . . .  40,596 

RemNlv for curc of eczpma and othpl' skin dis-
casps, Zema·Cura Company . . : . . . . . . . . . . 40, 598 

Scrapers, drag and whef-led, Smlth & Sons 
Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  40, 622 

Soap, certain named, Aug. Luhn & Co., GeseIl-
schaft mit BE'Rf'hranktE'l" Haftung . . . . . .  40, 6 1 0  

S o a p ,  scouring, B o n  A m i  Compan;v . . . . . . . .  40 , 61 1  
Soda water flavoring syrup , C .  D .  Bradham . . 4-0,619 
S teel in certain named forms , NatitllluI T-ool 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40. 623 
Tf'lpphones , R. Held . . . . . . . . . . . . . . . . . . . . . . •  40,585 
Whisky, E .  A. Lackey . . . . . . . . . . . . . . . . . . . . . . •  40, 621 

LABELS. 
"Balsam Sanitissue , "  for toilet paper, A. H. 

Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,117 
"Califig , "  for proprietary medicine, C alifornia 

Fig S)TUP Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  10,006 
"Crescent Cereal , "  for cereal food , Lake 

Odessa �Ialted Cereal Co . . . . . . . . . . . . . . . . .  10, 1 1 5  
"Dawson ' s  i ll America-New York , "  for 

Scotch whisky, Colonial Adverti81ng Co . .  10, 107 
"Dawso n ' s  i n  France-Pu ris, " for Scotch 

whisky, Calonial Advertising Co . . . . . . . . .  1 0.109 
" Dawso n ' s  in Germany , "  for Scotch wnisky, 

Colonial AdvE'rtising Co . . . . . . . . . . . . . . . . . 1 0, 1 1 1  
" Dawsou ' s  i n  Holland , "  for Scotch wilisky, 

Colonial AdvertiSing Co . . . . . . . . . . . . . . . . .  10, 1 10 
"Dawson· s  in Japa n , "  for Scotch whisky , 

Colonial Advt.�rtising Co . . . . . . . . . . . . . . . . .  10, 1 06 
"Dawson's in the Df'sf'rt , "  for Scotch whisky, 

Colonial AdvertiSing Co . . . . . . . . . . . . . . . . .  . 
" Eagle , "  fftr flour, Diamond Roller l.\1ills . . . . 
"Golden Hair Rpmedy, "  for hair reruedy, H .  

:\ 1 .  ,ran Etten . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"Klellez.'" , "  for cleaning preparation, G. "\-V . 

"·�heeler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
"Ko·Kel I,-rystal Kleanser, " for a p reparation 

for elpalling and polishing lenst's, ,Y o T. 
Gporgen Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 , 099 

"Lachryne, " for a preparu tion for improv-
ing the sight, 'V. T. Georgt�n Co . . . . . . . . .  1 0 ,098 

"Little Tudor, " for childn'n's outer gar-
llwnts, D. R. Jones. Jr . . . . . . . . . . . . . . . . . 1 0 , 1 1 6  

"�Iother Gilhert ' s  Baby Comfort, " f o r  a IllPdicinal prPlm ration, U. G. RnfI' . . . . . . 10,094 
"Nerva , "  for a non-alcoholic carbona ted bev-

erage, New Ellg-luwl Bottling Co . . . . . . . . . 10, 103 
"Nokorode, " for soldl'ring paste, :\1. 'V. Dun· 

ton & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10, 101 
"Petpr Dawson' s  Scotch ":'"hiskif's , "  for 

Scotch whisk.'�,  Colonial Adv('rtistng Co . . . 10, 105 
"Phynf'st , "  for toilpt paper, Scott Pappr ('0. 10, 11S 
"Pra t t ' s  Livpr Root No. 8, " f o r  medicitl(>s, 

Ro.'"ul QtH'Pll Rpmedy Co . . . . . . . . . . . . . . . . .  1 0,09G 
" R u lI ' s  Pimpl·Cura , "  for a mt'dicinal prC'para-

tion, D. G. Ruff . . . . . . . . . . . . . . . . . . . . . . . .  10 ,093 
"Sand Spring's, " for orange cidf'r and hottlpd 

w att!r, Salld Springs Bottling 'W orks . . . . 10 , 104 
"Spurloc k ' s  Southprn Laundry 'Vash ing 

Blup , "  for washing blue, Webb Manufac· 
turing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,102 

"Tish n , " for toilet-papf'I", Scott PapN' Co . . .  10 ,119 
"Vitn· Foda , "  f o r  cel'eal food, La k� O(]pssa 

Malted Cprpal Co . . . . . . . . . . . . . . . . . . . . . . .  10, 1 1 4  
""'�hite Plume, " f o r  flour, Diamond Roller 

�lI11s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Are you going to take a vacation this year ? If so, be· 
fore you start. send to the Boston & Maine Pas8enger 
Department, B08ton, for t heir hotel book for 1903 giving 
all nece:'lsary information in regard to first· class hotels 
and boarding houses in Maine, Mussacbusetts, Vermont, 
New Hampshire, New York and Canada. 

'I'his book will be mailed free upon receipt of address. 

YES 
There ARE other railroads between 
the east and the west. 

• 
BUT 

it is always well to sp-cure the BEST 
you can for the money. 

THEREFORE 
You should bear in mino this remark 
of an experienced traveler : 

U For the excellence oj its tracks, the spe·ed of U.s 
trains the s fety and comfort of its patrons, the 

lO'f.lel-i);ess ana variety (If its scenery, the number 
�h;�'e�l1i�h:::����rOfojt�t;i��e:Vi�:�d 

t��e N�$�r:;:% 
Central &; Hu.dson River Rai.ll'oad is not sur�J�:K� l¥ul�t�c}!milar institution. on c·ither side 

A copy of the 52· page l l lustratt'!l Catalog-ue of our I I  FOUT
Trark Series " sent free on re("eipt of a two·cent stamp by 
Georg-e II. fnl.lliels, General Passenger Ag-ent, :Xew York Cen· 
tral RailroHd, Grand Ctmtl'al Station, New York. 

Y. P. S. C. E., DENVER, Colo. 
LOW �JST ItA'l'ES and best train service viaD . .  L. & W 

or West Shore and N LCKEL PLA1']] ROADS. l'ickets 
on sale July 6 to 8. Good return li�it.. Sph:�ndid oppor
tunity to visit Denver. Get full InformatIOn from A. 
\V. ��CCLESTONE, D. P. A ., No. 385 Broadway, New York 
City, or R. E. PAYNE, Gen 'l Agt., Buffalo, N. Y. 

w e b b' s" h l  n q e j o mt" b e l t  h o o K s  
i nserted with a p l l e r  - send fo r e i re [.l I a r  
webb hinae belt hook co. - b oo n t o n ,  n .J .  

ELECTRO MOTOR. SIMPLE, HOW TO 
make.-By G. :\1. Hopkins. Descripti.on of � smal l el.ec .. 
tric motor devised and constructed wlth a VIeW to aS�lst ... 
ing amateur� to lllake a motor which millht be driven 
with advantage by a current derived from a battery, and 
which wouJd hav� sufficient power to operate a foot 
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leAN SUPPLEMENT, No. «;4 1 .  Plice 10 cents. To be 
bad at this office and from all newsdp.alers. 

I Print My Own Cards 
Circulars. newspaper. Press, $li. 

Larger size, $ 1 "'.00. Money saver. 
BiR' p r  o fl t s  p ri n t i!lg for others. 
'rype sf'ttinJ{ easy, rules flent. Write fo:.' catalog, presses, type, paper, etc., t() 
factury, Th e Press Co .• M e r i d e n ,  C o n n .  

A G O O D I N V E ST M E N T  
Fur $1 .7 ii ���1�1�eN� J.Yo�;gt�rthn?�lrf�ft�\��� tions for learning TELEGRAPH 

O PERA TIN(;. 

th�:
a
:'11ila;�I�tl:

t
��� 

to eaTn �ood wages... 
�end 25 cents for uni:.' 

versal datinJl stamp, 
by mail. postpaid . 
Send for our catalog. 

Established 187U. 
20 Park Place New York 

RE VERSING STEAM TURBINE.-PAR-
son's recently perfected turbine for boats. Illm�trations s ll owi n g  details. Contained in 8CIENTU' IC AMERICAN 8V"PI)LE�l JO\ T, No, 1 1,:i8. Price 10 c�nts, by mail , from this offic�, and from ad newsdealers. ��- - - - - �- �------����-

N}J/!E PLATES-EMPLOYEE CHECVS 
, KEY TAGS. BAGGAGE C'KS & BADGES · {\ J . RO B B IN S MI'G. CO. 58 KNE E LA N D  ST. . SEND FOR CATAZ o G U£ · · · · B O STO N .  "'l A SeS. 

IT'S A HOUSEHOLD � KCESSITY 
The healtb of the family depends upon the purity of the drinking writer supply. AlI ,zerms are ea8ily eliminated by the simple use of 8 

BERKEFELD FIL TE R 
the water passin� throur.!h Infu sori al ���

t�f���pg �e�t;�r� a]�fr��rra
s
r:f�e��

ery 

Notice to Contracto rs . 
Sealed Proposals marked • •  Rid for Wheel Pit aud 

Two 'l'ail ltace Branch Tunnels " will be received by 
the undersigned until noon, July 14, 1903, for the con
struction of a Whee l Pit and Two Tail .Race Branch 
Tunnels for the Electrical Development Company, of 
OntariO, Limited, 'l'oronto, Ontario. Plans and specifl· 
cations for this work are on ti1e and may be seen after 
June 1<�. 1903, at the company'� offices, Home Lif� BUild
ing. 'roronto, OntariO, and Niagara Fa] ) s, OntarIO, or at 
the' office of F. S. Pearson, Consulting Enlrineer, No. 29 
:��ag;�li ��;p�s��:: �'ft�gi¥tl�

S ���Hv6lLtS, r�i��� 
President & General Manager, Home Life Building, 
;{orontt), Ontario. 

w A�r fjfraft�:;;�: !�
C
�OI�����E$W,&x, �e�C!�.i't!: Navy Department, and Ordnallce EllIZinef:'.l and COIDuut-
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Yard, Washington. D. C . •  June 29. 1903. to fill the above 
positions. ,B'or application and furth e r  informat inn 
addresM, "'Commandant, Navy Yard, Washington, D. C." 

'MOD L f ..... C ATA C<>-c � s " R � � 

S -;:, U N I O N  M O D E L  WOR K S  
&, CoE.A <:D 1 9 3  CLARK CHIC, O .  

. , T H I S B E ATS N E W J E R S E Y . " 
Cbarters procured under South Dakota laws for a few 

du])arE . Write for Corporation laws, blanks, by-laws 
and furms to PHILIP L.A WRENCE, late Ass't Sec. of State" 
Huron. S. Dak. or Room K. 20th fioor, 220 B'way. N. Y. 

C O M PTO I R  C O M M E R C I A L  A M E R I CA I N  
GHENT, BELGI UM 

Importer of American Specialties 
Send booklets, samples and pTices 

FOR SALE OUTRIGHT, OR ON ItO YALTY 

�p<:5ie; Et$I$%S�;1S¥71� ���!��rt:�i 
ever invented. Patented in 11 countrie�. Liberal terms to the right parties. Write for parti cu lars. J .  B. HOOVER, Jerome, Ariz. 

T E LEGRA P H Y  ��i�I��a�1��. r�i�:��UIS2
u
�
0
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Omnigraph Co., 52. ·39 Cortlandt St.. � ew Yor� 
ELECTRICAL APPARATUS REPRE-
sented by Conventional Diagrams in Drawinlls.-Fifty diagrams sbowin/l the usual method of illustrating' electrical apparatus in drawings. A labor saving paper. Contained in SUPPPEMENT 1 1 11 6 .  Price 10 cents. For sale by Munn & Co. and all l!ewsdealers. 

��� TYPE WHEELB.  MODELl I.. EXPlRIMENTAL WORK.SMAlLMAtHINERY NOVELTIES Ilk ETC. NEW YORK 5TENCIL WORK. 100 NAasAU B! N.Y .. 

MODELS &. EX P E R I M E N TA L  W O R K .  Inventions developed. Special Machinery .. 
E. V. B A I L L A R O ,  Fox B l d g  .. Fran k l i n  Sq uare.  New York.  

I INVENTIONS DEVELOPED I \VALTEU K. FREEMAN , M . E. 
SpeciaJ machinery, electrical and cbemical ap.paratus made on shor[ notice. Good accommodations for inventors. 403 E. 23d St., New York. 

N ation a l  S u pply Co. ,  835 Broadway, N.Y. 
:Model MakerM and Manufacturers of 
Patented Artiel(.s, N o\'elties, etc . .  

M AT C H M A C H I N E R Y. 
BIG �ONEY IN MATCHES. 

We manufacture everything pertaining to the busineS8. The Very Latest Process. 'Ve will furnrsh 
a manager or t each any purchaser the business. 

F. W. MURPHY & BRO., 1118 Ashland Block. Chicago, IiI . •  U. S. A. 

PA It TIl'S to Make quantities of small wire swivels. 

Address SA"l llRISTOW, Gen'al Delivery , Topeka, K�l1. 
Are

w��� l
n
h���

t
�gJ�t ��lrlt� Model or Experimental 

WHAT WE OO�H OW WE D O  IT 
will b e  sent t o  you o n  request. 

KNICKERBOC K E U  MACIII.lIiE W OIlKS, Inc., 
8·10·12 .Jonel!l Street, New York. 

SPECIALLY D RAW N �:;'Ttn�'iret;,�sIh�fe J� to M-in. out!o1ide diameter. Smal l Metal manufacturing. ill . T. HORN CO.,  86 Park Place, New York. 

FRE E C
:J�I�e�tn?�al

ABg����ctural, t-;cientific 
Prospectus for 1 903 for " Architects' and 

Builders' ,Magazine," monthly $2 a year. 
W M .  T .  C O M S T O C K ,  P u b . ,  23 Warren S t . ,  New Y o r k .  

TO KEEP COOL 
you must have a whirling fan to drive the beated, im. 
pure air from your rooms. Will you pay_15 or more for an electric fw, or will you buy our famous 

PRINTS. 
"Star Ahsorbf'n t  Cotton Strainers, " f o r  strain-

B E R K EFELD FILTER CO., 

«._ ,,-, EXCj,�;;; Water Motor Fan Cb¢ CYI'¢writ¢r 
which makes 2,000 revolutions 
a minute and th rows a current 
of air as strong as does an elec
tric tan yet costs only 

ers. Star Milk Cooler Co . . . . . . . . . . . . . . . . . . . 736 
"Sta r  Can Rinser, " for dairy pla n t  equipment , 

Sta r Milk Cooler Co. . . .  . . . . . . . . . . . . . . . . . . . .  740 
" Star Can "rash Sinks, " for dairy pl ant eqn ip· 

mE'nt, Star ::\oInk Cooler Co . . . . . . . . . . _ 744 
" Star Metal "'"ash Sink with Rotth� Rinsers , " 

for wash sinks. Star M ilk Coole-r ('0 . . . . . . . 738 
"Star l\Iilk Collf'cting Vats, " for o<LiQo pla n t  

<'t}llipmf'nt, Rtar :\Iilk (1001pr Co . . . . . . . . . . . 741 
"Stu!" :\I ilk Coolpl's and Icp "'ntpr �P('tiOll R. " 

for m ilk ('oolE'rs, Star Milk ('oolpr Co . . . . .  737 
"Star )IHk Rp('Piving Vats, " for dair-,,� plant 

pqninllif'nt, Rtnr M ilk ('oolpr Co . . . . . . . . . . . . .  742 
"Star Milk Trucks. " for dairy plant ('qllipmPllt, 

Star )Ii lk Coolpr Co . . . . . . . . . . . . . . . . . . . . . . . .  743 
"Star Sanitar.'r Dairy Apnaratlls, " for dairy 

plant equipment, Star Milk Cooler Co . . . . . . .  73!) 
I 

A printed copy of the sppcification and (lrawtn.:! � 
of any patent in the forpgoing l ist, or any patellt I 
in prin t issued since 1863, will be furnished from I this office for 10 cpnts , provided ttt- nnmp an,l 
numher of the paten t  dpsired and the date hI' I given. Address Munn & Co.,  361 Broadway, New 
York. 

ve���r�d��� ��:e�:8th���v���o�� �����{>1nh�h�h�o��= ; 
going list . For terms and further particulars 
address MUDD It Co • •  381 Broadway, New York. 

1 � Barclay St .• N E W  Y O R K  

1 2 4 La S a l l e  S t . ,  C H I CA G O  

3 8  Bromfi e l d  S t . .  BOSTON 
8 1 7  Wyandotte St . ,  

KANSAS C I TY,  M O  

2 0 9  North 9th S t  . .  
S T .  L O U  IS.  M O. 

5 3 6  Cal ifo r n i a  St . .  
S A N  FRANCISCO,  CAL 

AEOL ICRAFT Mode l  Yacht 
Sails o n  a tight wire ; goes about automatICally a t  
eaeh end; keeps i ll  motion a s  IOll� a s  the wind blows. 

The Latest O utdoor Sport. 
Fas('inatmJ{ t.o old and young. Beautiful ly made . 

Single. '2.50 : Pair, for racing, 
@.4.0.0. expre!lll!' prepaid. 

Send for descriptivt! booklet No. 9, free. 
Fll A X K I,IN �ODEI, 8J10P, 1 �� W. a l�t Street, NEW YORK CITY. 

$1.50 
It can be attached to any spigot direct. or connected 

by rubber hose and attnched to wal l  in same or anottaer 
room. Can be Rdjusted by a.nyone� even a child-quick. 
ly and easUy. The fan is ten incbes in diameter . Re .. 
quires hut low pressure, the motor being fed thrOllg'h a 
1·16�inch hole. Runs smooth ly. witho.llt noise or annoy_ 
ance -especial ly desirable for the swkroom. Cannot 
get out of order. 

P rice Complete $ 1 .50 Book let Free 

D E LAWAR E  R U BB E R  co.,  Dept.  1 0 7 ,  
6 3 1 Market Street, Phi lade l p h ia, Pa. 
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somethinll' profitable 
the .. keyless clock," which runs for one 

year and IODliZer, is the only practical clock 
of its class. it needs DO attention, 110 wind-
�Fth n�e���y��n�:t:r����

g
'Wh�:{ ��e��� 

88 the sun. for offices. factories and homes. 
free catalo.ll. many styles. l iberal terms. 

keyless clock company. 
304 hudson street, new york city. 

The Handsomest Automobile 
in tht> world. That is what we have tried to Imke tht! 

Winton 
We don't s..'\crifice speer!. or endurance to beauty bllt we think that 
any man who notes the graceful lines, perfect proportion and ex· 
qUlsik finish of our 1 903 model TOL"RISG CAR will realize how well 
we have combined all these qualities" See them at our agencies. 
THE W I NTON M OTOR CAR R I A G E  CO . . C l eveland,  O. 

Single and Double Tube 

Fisk Tires 
F I S H.  RUBBER COMPANY 

Chicopee Falls, Mass. I 
Orient ��oR I 

8 II. P. PRICE '9Z" 

All speeds to 30 mile. per bour. Will climb any .. rude. 
Writ .. jor d.escrilptive cafawoue. 

W ALTHA!lI MFG. VO .. • Waltham, !lIaRS. 

dRlMIlDIL J!llWJf� ... It .. HAY£;!lHIIT-.WIT· Cc'lifllo�Xtlf 
15 to 21 (lllnton Street. 

PALATABLE 
WATER-STILL 

Produces an absolutely 
pure and aerated wa
ter for manufacturiDAI' 
orl[l���nagb f�r�o�e�ny 
steam boiler. 

Made in all Bize�. from 
�a��r ��r �����s distilled 

In use in U. S. Army and 
Hospital Marine service. 

Write lor catalogue. 
PALATABLE WATER-STILL 

COMPANY. 
Bosto n .  Mass . .  U .  S .  A. 

T H E  I D E A L  

Lawn Mower 6rinder 
���rJjg�B

a
lo��

n
;X��:leri���

n
��� 

ables even a novice to sharpen a 
lawn T.lower In from 10 to 15 
mlOutes with absolute accuralJy� 
Takes every inaccuracy out of the 
cuttiUJl' blades, gives them a per
fect clearance. and Is pleas
ure [han work to 
operate. Will pay 
for Itself \n tbree 
dav!!! ' work. 
ti�'g,

r 
pr{�!�, �:C���8: 

dress the manufac'rs 
THE ROOT BROS. CO .. 

Plymouth, Ohio 

8eauty and 
Every business man knows tbe annoyance of loose shirt cu:lfs. Every Wise business man ougnt to know that they can be easily fixed and regQlated to any desired length below the coat sleeve by using 

Washburne's (uff Holders 
They can be Instllntly attacbed or de-
��f&e Jg�Ii.r�;.

er come loose-have a 
illustrated cataloll1le on request. 

�ample pair of Culf Holders 
sent by mall on recel pt of ZOe. 

Box S.AMERICAN '"�t!b��i: Conn. 

'-1ii- RIvErinE ' A. .... 11 D No uJl:to-date manufacturer can ... � alford to do wltbout It. 

HIGHEST AWAR·O wherever exhibited. 
rr-Send for Catalog.� 

Faueuil Watc:h Tool Companv, 
BRIGHTON. BOSTON. MASS., U. S. A.  

Scientific American 

SOLAR MOTOR LAMPS 
. .  Show the Way a nd Always Satisfy." 

We make a score of styles and models of 

GAS and O I L  

Side lamps, Headl ights, 
Tai l  lamps & Searchl ights 

With Lens Mirror Reflector.!! 
Our new models wlth Latest Improved Ge�tors are 
scientiHcally and substantially constructe - in oppra
tion simple. safe and satisfactory, and suO ble for all 
styles and makes of motor cars. 

Write jor new cataloo. 

THE BADGER BRASS MFG. CO Kenosha. Wis . ,  o r  1 1  Warren St. ,  N ew York 

Projection Apparatus 
for scientific work. Superior in accuracy lind cO'U\"enience. 

Bausch 'ioc��!:.bN.�tical Co., 
NEW YORK BOSTON" CHICAGO 

BR ISTOL'S 
RECORD ING t'NSTRUMENTS. 

Pressure Gauges, Vacuum Gauges. V t-
meters, .Amper�ter8' Wattmeters d 
'llhermometer8, ake continuous re ords 
Day amd Ni{}ht. III pay for tbem Ives. 
Every In strum t fully guarant d and 
sent on 30 days trial. Rr Sendj Circu
lars and S'{Jeei.,nen Chart. 

CHARTER ENG INE  
USED ::Y A:':-AfgNE FOR A N Y  PURPOSE Stat ionaries.  Portab les.  Sawi ng Outfits. 

Holsters. E n g i n e s  a n d  P u m ps.  
FUJ<I.-Gasollne Gas, Distillate. 

Send for Illustrated CataiooUf and Tesl,'· 
mania/s, and state Your Po'lver Needs. 

CHARTER GAS E N G I N E  CO,. , Box 1 4 8  ST ERL IN G . ILL 

CRESTMOBILE 8 
$750 
The most lo�i
cally CODstruCt
ed car made. 

Write jor cat. 

" Otber models 
at $1iOO 

and 81i1i0. 

JUNE 27, 1903. 

C OLD G ALVAN I Z I N G .  
A M E R I C A N  PROCE S S  N O  R O YA LT I ES. 

SAMPLES AND  I NFO R M ATION ON  APPL ICAT I O N .  
N I C K E L  

AN. 
Electro- Plating 

Apparatus aDa Material. 
TUB 

& Van Winkle 
co., 

N e ,,' n l'li: .  � .  J .  
136 Liberty St., N. Y. 

30 & 32 S. Canal St. 
ChlC8jlo. 

Anyb ody can m a k. e  
Good Pictures by the 

Koda.k 
SY$tem. Better results than 
the old way, too. 

Dark,=Room 
A b o l i s h e d  

By the 
Kodak. Developing 

Machine. 
Kodaks. $5 to $15. 

fJef1eloping Machines, $2 to $10. 

E.ASTMAN KODAK CO. 
Catalogue/lI'ee at the 

deale" I 0" /I, mail. Rochester. N. Y. 
The Bristol C6mnany. Waterh/Iry Conn. 

_����IL�V�E�R��M�E�D�A�L�P�.�&�T�S�E�X��P�O�s(��T�I�O�N�'�����������������������::::::::::::::::::::: --

A 1 1 5  M I L E T R A I N 
The Lehigh Portland Cement Co. have recently pUl'chased 56 Griffin Mills ; the 

Amerman Cement Co.,  20 Griffin Mills ; the Associated Portland Cement Manu
facturers of England, 1 8  Griffin Mill s ; which, when installed with the Griffin Mills 
now i n  use, will actually pruduce 5 0,000 barrels 0f Portland Cement a day, or 

Over 15,0110,000 Barrel. Cement a Year 
17his Cement, whan loaded into cars, would make a train over I I 5 miles in 
length, and is about the full  amount of Portland Cement made in the United 
States in 1 90 1 .  No other mil l '  approaches �uch a record, because no other mill 
begins to do the work as eR�aply and as sa�sfactorily. 

Write us for references a:bout its capacity for grinding 
Raw Materials, Coal, or Cement Clinker. 

BRADLEY PU LVERIZE R  CO.,  Boston 
120 Li berty St., N EW YO R K  1233 M onad nock Bldg.,  C H ICACO 

1 0 0  copies from Pen,written and 
50 copies from Typewritten original 
we are willing to send 8. complt:te " Duplicator JJ without depo81t 
on 10 daY8' trial. 
in�
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no hi��tef�� 
��l!Iplete apparatus, size 110. 1 ,  .7.ro, subject to the tradt discount of � per cent., or '9.00 net. 

FELIX F. DAUS D U PLICATOR CO.,  
1 1 3 John St.,  New York 

J E S S O P  S T E E L  C C?  M F R � OF C R UCIBLE SHEET S T E E l  WA S H I N G T O N . PA . 

Is e&8lly covered without the use of a scaffold, by 

PaHon's Aareo-Painlar 
By the use of compressed air, it enables one man to accom
plish as much as five men with brushes, and saves i ts cost 
In two days' use. Weighs only twenty-five pounds, and 
has nothing to get out of order. 

PATTON'S ASBESTOS FIRE·PROOF PAINT 
gives effectual protection to inSide woodwork liable to ex
posure to sparks or light Ilames. Reduces insurance rates. 
Best applied with the Aereo-Painter. Can be applied with 
brush. Full Information and painted samples-FREE. 

PITTSBURGH PLATE G LASS CO •• Genera l D istributer •• 
PATTON PAINT CO. 221 Lake Street, Milwaukee, WIe. 

ne 
Best 

Non-Magnetic 
NICKEL SILVER CASB 
Fully Guaranteed 

For sale by 
All JEWELERS 

Illustrated Booklet 
on request,showing 
COLORED 

FANCY 
DIALS 

The New Ensland 
Watcb Co. 

Factories Waterbury, Com. 
Ofllces l'I'ewYorlI:, ChIcaco. 

San Francisco. 

FOT Crudt' Oil. KeTOSene or Gaso· Ou r Range Burner 

��tze��: oil�t Pl���z:f fi��� �da�::bfe�� :�y G,.:�� Only 10 pounds pressure. stove. Blue fb,mt'. No 
Prtee 180.00 C. O. D. smoke. No smell. Barners for fu�!rl= f!reC��::U����:·and T!tr!�:la's�O c. o. D. 

The Nationa l 01 1  Burner & Equipment Co., St. Loul., Mo. 
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