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THE AFTERMATH OF THE COAL STRIKE

The effects of the great strike in the anthracite coal
regions will make themselves felt in a very practicai
way long after the more dramatic incidents of the
strike have passed from the public mind. ‘'r'hat the
immediate pecuniary losses both to capital and labor
resulting from the strike will be enormous, goes with-
out saying; but in addition to these the anthracite coal
trade will unquestionably suffer a serious loss, because
of the widespread public attention which had been
directed to the great question of utilizing other domes-
tic fuel supplies than that of anthracite coal.

After all is said and done, we are very much the crea-
tures of habit, even in America. We have used an-
thracite coal so long, and so exclusiveiy, that to the
majority of workaday citizens it has never occurred
that there might be substitutes which would be supe-
rior to anthracite in economy, and greatly superior to
it in convenience and cleanliness of use and operation.
There are thousands of homes, in which, previous fto
the strike, the use of gas and coal oil for heating and
cooking purposes was unknown, that have been driven
by necessity to the use of these fuels, and have formed
such a good opinion of their qualities, that they are
certain to continue their use, either in whole or in
part, to the prejudice of the interests of the retail
coal dealer. Just how far the consumption of coal
will be affected, will only be known as the winter
months advance; but it is certain that the vigorous
campaign of instruction which has been carried on by
vne gas companies and the manufacturers of coal-oil
stoves and ranges, will result throughout the anthra-
cite-using districts in a great increase in the domestic
consumption ef oil and gas fuel.

Elsewhere in these columns will be found a discus-
sion of the relative merits of fuels other than anthra:
cite coal, and in the current issue of the SurPLEMENT
we publish an illustrated article describing a number
of methods of lighting and heating by alcohol, which
were shown in an exposition devoted to the subject
that has recently taken place in the city of Paris.
While it is true that the present strike has been set-
tled, and the supply and price of coal are likely to
resume gradually their normal conditions, it is certain
that the lessons of the strike will be very lasting in
the public mind; and the most important of these les-
sons, as far as they touch the comfort of the individual
householder, is that by familiarizing himself with oil
and gas fuels he should make provision against
the serious contingency of a coal famine as it has re-
cently presented itself with very alarming distinctness
during the past few weeks.

OUTPUT OF THE UNITED STATES STEEL CORPORATION.

In view of the vast extent of the plant and operations
of the United States Steel Corporation, it will come as
a surprise to many people to learn how large a pro-
portion of the production of iron and steel of the
United States is still turned out from mills and forges
other than those included in the great steel trust.
According to figures published by the American Iron
and Steel Association, out of a total production in
1901 of 28,887,479 tons of iron ore, 43.9 per cent was
produced by the United States Steel Corporation, and
the balance by individual firms. From this ore there
was produced 15,878,354 tons of pig iron, of which
42.9 per cent was the output of the corporation’s fur-
naces. The total production of Bessemer and open-
hearth steel ingots and castings in the same year was
13,369,611 tons, 66.3 per cent of which was produced
by the United States Steel Corporation. They also pro-
duced 59.9 per cent of the steel rails, 62.2 per cent of
structural shapes, 77.6 per cent of the wire rods and
50.1 per cent of a total of all rolled products of 12-
349,327 tons.

It will thus be seen that the Steel Trust is far from
having a monopoly of the steel trade in this country,
and it i» gratifying to know that this great corpora-
tion has made a wise use of its enormous influence in
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the steel trade, and prices have been maintained at a
reasonable figure. There is no gainsaying the fact tnat
the control of about 65 per cent of the total production
of iron and steel in this country stands for a most
powerful influence, should it come to the question of
the control of the market, and it is sincerely to be
lioped that the moderation which has marked the con-
duct of the affairs of the corporation will be a lasting
characteristic; for herein lies the guarantee of the per-
manence of a prosperity in the steel and iron trade
which has excited the interest and wonder of the world.

P

ELECTRIC EQUIPMENT OF A GREAT RAILROAD.

One of the most notable movements yet recorded in
the substitution of electric for steam traction on trunk
railroads is now in progress on the North-Eastern Rail-
way, one of the most important systems in Great
Britain. Special interest attaches to this work from
the fact that the change is being made on a stretch of
road that is not in any sense suburban, since it runs
largely through an agricultural district. The change
involves the electrifying of 35 miles of double-track
main line, 4 miles of single-track, and 2 mites of four-
track road. With the exception of a road recentiy con-
structed in Italy, this will be by far the longest stretch
of electrically-operated main line in the world.

A study of the cail by the North-Eastern Railway
Company for bids for the construction of this work
shows that the company has had the wisdom to leave a
great deal to the discretion of the contractors in the
matter of the plant and equipment. Alternating cur-
rent will be furnished by the Newcastle-upon-Tyne
Electric Supply Company, at a pressure of 6,000 voits,
and this will be stepped down to 650 volts for use at
the motors. The important detail of the method of re-
duction of the current, and other details of less im-
portance, are left to the discretion of the contractor,
although the North-Eastern Company prefers that di-
rect current be used.

This decision of the company to leave the question of
the type of current open will be commended by electric
engineers in general, inasmuch as it takes cognizance
of the important experimental work which is being
done on the Continent in the direction of the use of
alternating, high-pressure current direct at the motors.
The indications are that for trunk line installations,
such as this on the North-Eastern, the Ganz system or
some modification of it will be found to be most effi-
cient.

The advertisement for bids specifies that the work
must be completed within twelve months from the date
of signing of the contract; and if the scheme is pushed
through with a vigor corresponding to the sweeping
nature of the change proposed, it is likely that, before
the New York Central Railroad commences the much-
talked-of electrical equipping of its main lines into
New York, it will have an opportunity to avail itself ot
the practical results achieved on this English road.
- e tO-—

BALLOON TRIP ACROSS THE SAHARA.

In the month of December Capt. Debureaux is to
commence his project of crossing the Sahara by bal-
loon. It is intended to explore the region by a balloon
containing tfour aeronauts, probably including Count
Castillon de Saint-Victor, Jacques Balsan and Lieuten-
ant of Marine Hourts. Before making the attempt it
has been decided to carry out a preliminary experi-
ment with a balloon of 1,300 cubic¢ yards’ capacity
which is to be furnished by the Minister of the Marine.
This balloon, however, will not be mounted by aero-
nauts; it is provided with automatic apparatus for
assuring the equilibrium and for throwing out ballast
at the right time, and these will take the place of the
aeronauts. The equilibrium is to be obtained by a
steel guide-rope measuring 2,400 to 2,700 feet long and
weighing 550 to 660 pounds. The ballast arrangement
is a water reservoir, which is provided with a simple
automatic device so that when the balloon comes
within 150 feet of the ground a valve is opened and
the proper quantity of water discharged. An air-bag
incide the balloon is kept inflated by an automatic
air fan, and thus keeps up the form of the balloon
should the gas leak out or contract under the influence
of a lowering of temperature. The start will take
place from Gabes, on the Mediterranean coast, about
150 miles southeast of Tunis, taking advantage of the
north northwest winds which prevail constantly in the
Sahara region from the beginning of October to April.
These winds should drive the balloon with its guide-
rope at a mean speed of 12 miles an hour. The dis-
tance to be covered, from Gabes to the Niger, is about
1,400 miles, so that the balloon should traverse this
part of the Sahara in about five days. The projectors
have also provided for the case where the guide-rope
becomes entangled in an obstacle along the route, and
for this purpose the cable possesses four points of rup-
ture, whose resistance increases with the length of the
rope, going toward the balloon. The lower sections
will thus be broken first and free the balloon. Auto-
matic registering devices will be carried, as well as
carrier pigeons, which will have their cages opened by
an automatic release when the car touches ground.
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The experiment, which is to cost about $1,600, has
been favored by the government, and the Minister of
the Marine, besides furnishing the balloon, will no
doubt bear the expenses of the inflation which will be
carried out with pure hydrogen, as well as of the trans-
port of the material. The Municipal Council of Paris
and other bodies have also given financial aid to the
project. If the first experiment succeeds it will no
doubt be followed by an attempt to cross the Sahara
in a balloon mounted by Capt. Debureaux and the
three aeronauts mentioned above.

RECENT IMPROVEMENTS IN WEAVING.

An interesting lecture was recently delivered in
London before the Society of Arts by Prof. Beaumont
upon the most important recent improvements in
weaving. In the ordinary power loom for weaving
plain simple fabrics, the difficulty for many years has
been to initiate improvements which would result in
greater productive power. Experiment and experience
alike have demonstrated that beyond a certain speed
it is undesirable to attempt economy by higher run-
ning power, which applies additional strain to the
warp and augments the degree of vibration on the
motive parts of the loom. If the maximum speed of
a loom has been obtained on a given quality and fine-
niegs of thread, the problem arises, In what direction
are further advances to be made in the construction of
power looms for weaving simple types of fabrics?
The builder of looms as well as the student of weav-
ing has for some time past realized the loss of time
necessitated in the recharging of the shuttle with weft
yarn Other methods of conveying the weft into the
warp than by the use of the flying shuttle have been
attempted, but the difficulties of weft insertion have
so far proved beyond solution by any more efficient
means than the common shuttle.

Accepting the shuttle as the most practical weft
conveyor yet devised, the modern loom builder has
endeavored to provide a continuous supply of weft in
two ways: First, by ejecting a spent bobbin from the
shuttle and introducing a full one; and, secondly, by
ejecting the shuttle containing the empty bobbin and
replacing it by a shuttle with a full bobbin. The first
system has been developed to such an extent by the
Draper Company, of Massachusetts, that between
70,000 and 80,000 looms have been made on this prin-
ciple. This invention has effected much economy in
the weaving of plain fabrics. A weaver is able to
mind 18 to 20 of these looms, where on the ordinary
system 4 to 6 was considered the maximum. To
change from one bobbin to another in a shuttle with-
out removing from the shuttle box, and the loom
running at full speed, making 190 to 200 shots per
minute, is a mechanical triumph. To obtain a con-
stant supply of weft English and Continental in-
ventors have adopted the principle of changing the
shuttle while the loom is running. Important motions
for doing this are the Crossley, Hodgson and Hatter:s-
ley; the two former change the shuttle while the loom
is running, but in the latter the loom is for a briet
period ingeniously made inoperative, and automatically
re-started.

With regard to inventions applied to looms for
special styles of fabrics such as velvet, swivel and
lappet, two ingenious contrivances have been devised
for this purpose by Mr. Hollingworth, of Dobcross.
England, and Mr. Hutchins, of Worcester, Mass., re-
spectively. In the Hollingworth device, which is for
looms used in the weaving of fabrics in which wires
are inserted into the warp to produce a pile effect as
in carpet, velvet and plush, the reed and shuttle boxes
are separated, thus providing more space for the wir-
ing motion. The chief mechanical difficulty in such
disconnection of parts—which in ordinary looms are
combined—oconsists in securing a relative turning of
the reed and shuttle boxes, so that they will be per-
fectly level with each other when the picking motion
comes into action. Any failure of this results in the
shuttle not traveling in a straight line and diverging
cut of its course. The Hollingworth invention is con-
structed in such a manner that there is little possi-
bility of such defects arising.

The Hutchins invention relates to swivel weaving
and its object is to substitute the ordinary shuttle by
shuttles having a needle or pointed appearance, and
in a line with, instead of at right angles to, the warp
and forming one continuous series of shuttles from
side to side. The chief advantage of this invention is
the frequency with which the swivel shuttles may
figure this fabric, there being 3 or 4 to the inch; and.
secondly, in the indication of their entrance into the
warp by the Jacquard, so that they be retained in or
out of action for any period demanded.

In small ware looms the Poyser loom has accom-
plished what was, anterior to its inception, quite im-
possible. In this device there is a shuttle behind the
reed, necessitating a division in the reed to allow the
tongue or projection of the shuttle to place the thread
of weft against the fell of the fabric. One advantage
of this system is that the shuttle places the thread
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almost in the exact position it is to occupy in the
tabric, removing the friction upon the warp yarns
produced in other looms, due to the backward and
forward traverse of the reed to allow of the crossing
of each pick of weft. The Poyser looms are capable
of running at a speed of about 390 picks per minute.
el

MAINE'S WOOD NOVELTY MILLS.

BY GEORGE E., WALSH.

Summer visitors to the woods find rare sights in the
most unexpected places these days, and whether the
trail leads along the watercourses or strikes directly
across country into the very heart of the great spruce
and hardwood forests, it is pretty apt to bring up to
some mill where queer modern machinery is busy at
work in cutting up the timber at one end and spouting
out articles of commerce at the other. The great
machinery chewing up forest trees of spruce to make
paper for printing our books and periodicals can never
quite lose its attraction to the uninitiated, and the
scene of one of these modern mammoth paper mills
is always a center of attraction.

But there are other mills in the Maine woods which
we hear less about, and which in recent years have
become remarkable institutions. We do not hear about
them often, but every day of the year we use some of
their products, utilizing them so often and commonly
that our wonder about their manufacture ceases. These
wooden novelty mills, as they might be called, are
the outcome of Yankee genius in utilizing waste ma-
terial by the invention of new machinery. It was
found that the lumber mills of Maine were wasting
enormous quantities of wood. The white pine trees
furnished lumber in various sizes, but the trimmings
were nearly all waste. Such immense piles of this
waste wood accumulated at the various mills that it
became a great inconvenience. It was difficult to burn
it without setting fire to the mill, and to cart it away
was both inconvenient and expensive.

Some enterprising pioneer then started in to utilize
this waste lumber by manufacturing it into small com-
mercial articles, and to-day this work has spread and
multiplied so that the novelty mills are in great num-
bers and importance all through the Maine woods. One
of the first mills established was to manufacture wood-
en toothpicks. A small machine was invented which
would cut out of the soft pine wood hundreds of these
toothpicks at one stroke. So important has the manu-
facture of these become that the annual output of the
Maine woods to-day is over 500,000,000 toothpicks. The
smallest pieces of waste wood can be used for this pur-
pose, and the cost in raw material is practically noth-
ing. Following these, other common articles were
made at the same mill. There are a score or two of
the novelty mills in Maine to-day, and their total out-
put is enormous, including nearly all of the common
articles of use. The long wooden skewers which but-
chers use to hold their meat together are manufactured
in the mills at the rate of half a million a week. One
mill alone will turn out in the summer season 5,000,000
skewers, and 50,000,000 toothpicks, besides a great num-
ber of other articles.

A commcn article made at these mills is the spool
for cotton and thread. The spool factories number
nearly a score, and they turn out something like 250,-
000,000 spools a year. One can hardly realize what this
amount means. On them some fifty billion yards of cot-
ton or thread can be wound. Laid in a row they would
stretch across the whole State of Maine, and piled up
one on another they would make a slender tower that

- would reach up in the air ten times higher than the
tallest mountain peak. Only white birch is used by
the spool factories, and they consume immense quanti-
ties of this timber. To make the annual output of
spools over 15,000,000 feet of white birch timber are
needed. In addition to this immense quantities of the
white birch timber suitable for spool manufacturing
are shipped to factories in England and Scotland.

There is a common saying that the spool factories
and hoop pole hunters saved Maine’s woods from being
overrun by white birch saplings. At one time count-
less millions of deer and rabbits roamed through the
Maine woods, and they subsisted largely in the spring
and winter on the sprouts of the white and gray birch
saplings. There is no more prolific growth than the
birch, and in Maine if left unrestricted the trees will
soon spread everywhere and crowd all else out of exist-
ence. The destruction of the rabbits and deer de-
stroyed nature’s nice balance, and the birch trees
threatened to rule everywhere. When the trees were
about to monopolize all the Maine woodlands, the hoop
pole hunters and the spool manufacturers discovered
that the birch was the best wood for their purposes.
The result has been that an enormous industry has
been built up with an inexhaustible supply of raw ma-
terial, and the birch saplings have been kept within
certain restricted areas.

The barrel hoops made out of the birch saplings and
brown ash in Maine each year number some 35,000,000,
and the demand is constantly increasing. Their manu-
facture cannot be said to belong to the so-called novelty
mills exactly. They are made and gathered by hoop
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pole hunters, who go through the woods, and cut and
shave them for market. The price they receive for
these hoops averages $1 per thousand for the smallest
size to $1.25 for the largest. A good man can cut
and haul two thousand poles per day. When these
are split, shaved down, and cut the right length, they
will make about four thousand hoops. A man must,
then, work pretty lively to make from $3 to $5 per day
at this work. Some of the old hunters, however realize
the latter amount during the dull season of the year
when there are no summer visitors to guide or board.
In the summer the hoop pole business is quiet, and few
men attempt to gather the birch and ash saplings when
they can make several doliars a day simply guiding
people through the woods. Some two thousand men
are engaged in hunting barrel hoops in the Maine
woods, and the total gross income from this source
is estimated between $40,000 and $50,000.

The novelty mills proper make their income from
manufacturing very small things on a large scale. A
bunch of wooden toothpicks, which sells in the city
for a fraction of a cent must net to the manufacturers
a ridiculously small sum, but when they are made and
sold by the millions and billions there is money in them.
Likewise the cheap wooden checkers are inexpensive
articles of commerce, but in the novelty mills they
pay a good profit, for one factory alone will re-
ceive an order for five million checkers. On such a
scale it is possible to figure out a profit, but not un-
less the raw material is cheap, and the machinery in-
vented for the work so thorough and quick that the
little round pieces of wood can be made at a marvel-
ously rapid rate. Indeed the checker pieces spout out
of a funnel so fast that they quickly form a huge heap.
The piece of timber is first shaved off the right size,
and then as it is forced through a funnel knives cut it
into small pieces just the size of the checkers.

Another product of some of the mills are small dice
boxes, which are manufactured for the trade out of
small pieces of timber that are discarded for building
purposes. One might gather some faint idea of the
gambling business in this country from the statement
that some half a million of these dice boxes annually
come from Maine’s mills. They are shipped to all
parts of the country. Backgammon, checker boards,
domino boxes, and all conceivable kinds of games and
boxes are made in great quantities. The same mill will
have machinery for making half a dozen different kinds
of novelties. There is one novelty mill in Oxford
county which manufactures fifty different varieties of
novelties. It is by such combinations that large pro-
fits are made. The wood which is nothing but waste
after the large boxes are made is utilized for tooth-
picks, skewers and similar articles. In this way all
the trimmings find some use.

Wooden bicycle rims are important articles of the
novelty mills, and tables, desks, sleds, swings, and toys
by the million swell the total output each year. Christ-
mas toys have in recent years been made great features
of the mills. This trade promises to become one of
the most important. The millions of wooden toys
which are sold at Christmas time can be made at the
novelty mills far cheaper than in almost any other
part of the world. Machinery is being made and per-
fected every year for cutting cut toys for children, and
instead of being “made in Germany,” we may soon see
“from the Maine woods” stamped on all our wooden
toys and Noah’s Arks. Recently efforts have been suc-
cessfully made to paint these toys by machinery so
that the cheap hand labor of Germany and Switzerland
can be offset. The possibilities in this direction are
very promising, and mill owners are carefully studying
new methods of manufacture by machinery which will
bring the cost down to the lowest figures. The supply
of waste timber is almost inexhaustible, and it re-
mains for the inventors and manufacturers to find
means of utilizing it in commercial ways. So far
Yankee genius has been very successful, and within a
decade the output of the novelty mills may be doubled
several times over.
O

One of the most important steps to establish aerial
telegraphy stations at a distance from the coast and
thus communicate with approaching ships is to be
shortly carried out. The floating station will be placed
in the open sea at the point 49 deg. 40 min. north lati-
tude and 8 deg. west longitude by an English com-
pany which has been recently formed at Liverpool.
This point is 110 miles west of Cape Lizard, and the
station will be in constant communication with the
latter point. As the distance is within the limits of
good operation there is no doubt that the messages
will be regularly and accurately received. The vessel
which is to be anchored here will serve different pur-
poses. It will be equipped as an electric fireship, a
telegraph and postal station, a life-saving post and
also as a supply station which will furnish food, coal,
etc., to ships which are in need. The vessel will also
be of value as representing an advance maritime post
for England. There may be some difficuity in the
way of anchoring such a vessel, as the ocean depth in
this locality reaches 400 feet. The ship will need
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to be of a considerable tonnage in order to carry out
the requirements, as well as to resist the force of
the Atlantic during the winter season. In this exposed
situation the vessel will certainly be subject to some
rough treatment.

A TEXTILE NOVELTY.
BY WILLIAM VON BRENNERBERG.

The great forward strides which Germany is mak-
ing, not only in the chemical and electrical industries,
but in almost all technical branches, deserve the care-
fulest attention of American manufacturers.

The object of the following lines is to call the at-
tention of American textile manufacturers to a new in-
dustry which has recently been started in Germany and
which offers considerable prospects and possibilities, i.
e., the wood-pulp or cellulose tissues made by the Pat-
entspinnerei Actiengesellschaft at Altdamm near Stet-
tin.

The spinning of wood-pulp or cellulose is the pat-
ented invention of Mr. Gustav Tiirk, manager of the
cellulose works at Walsun on the Rhine, and the well-
known inventor Dr. Carl Kellner, of Vienna.

The spinning process is a comparatively simple one.
The fibrous materials are first treated in the usual
manner, for instance in the rag engine, i. e, they are
first macerated or decomposed and thereupon passed
through a specially construeted machine, resembling
the sieve-cylinder machine used for paper making.

The novel feature of this machine, however, is that
the fibrous material suspended in water is not worked
on the whole breadth of the sieve-roll so as to form a
broad gauze, as is usual in paper making, but is imme-
diately separated in strips of suitable breadth, which
form a thread of rowing after being rolled up. Thus
the gauze divider which was necessary hitherto is en-
tirely avoided.

The sieve-roll of this apparatus is such that narrow
strips of material acting as a sieve, such as wire gauze,
alternate with strips of solid material.

In consequence of this construction of the sieve-roll,
the fibrous or pulpy material adheres only to the strips
of wire gauze. The continuous movement of the water
in the vat contributes to remove all fibers extending be-
yond the edges of the wire-gauze strips, the thickness
of the strips of fibrous material adhering thereto is
thereby increased toward the edge, while the revolving
movement of the sieve-roll tends to lay the fibers of
the fibrous material in a longitudinal direction parallel
to one another.

The strips formed in this manner are then taken off
the sieve-roll in the usual manner by means of a band
of felt and brought between pressure-rollers, where the
water is squeezed out of the same. The strips of paper
or fibrous material adhere to the smooth upper roller.
They are then taken off this roller and passed between
two sets of rubbers moving to and fro, where they are
rolled up in their length.

These rowings ase then passed to the fliers, where
they are treated in the usual manner.

As will be seen, the process is a continuous and
very simple one. In this manner fiber of only 2 to 8
millimeters length can easily be spun into yarns of
considerable strength.

Another advantage of this process is the simplicity
with which the dyeing can be effected.

For this purpose it is only necessary to put the dyc
into the vat containing the water in which the fibrous
material is suspended; in this way every single fiber
will be dyed before the rowing is made therefrom, and
therefore the whole complicated and costly dyeing and
drying process is considerably simplified.

If it is taken into consideration that the process
itself is considerably cheaper than the usual method
of making yarn, that even the shortest animal or
vegetable fibers can thereby be easily spun into yarn,
and that the price of best quality of wood-pulp is
only about one-third of that of ordinary cotton, the
advantages and possibilities of this process are evi-
dent.

The objection might be raised that yarn of fibrous
materials of only 2 to 8 millimeters length cannot be
strong or fine enough; however, this objection is futile,
as there are quite a considerable number of textile
fabrics where the strength and thinness of the single
threads are of not so much importance as the hand-
some color, pliability, comparative strength and cheap
price, such as carpets, draperies, furniture covers, etc.
Besides, in the case of wood-pulp, the strength of the
yarns can easily be increased by submitting them
to a chemical treatment, and finally, if such short-
fibered yarns are used as wefts in combination with
cotton or linen threads as warp, every single fiber
will be tied down at least three times by the warp, and
therefore such tissues will be almost as strong and
durable as pure cotton and linen fabrics.

Doubtless yarn made according to this pro-
cess will in the future replace to a considerable ex-
tent woolen, linen, cotton and especially jute yarns,
especially in the cheaper grades of tissues and for
such tissues where pliability and hanssome color are
of main importance.
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THE DE BRADSKY AIRSHIP AND THE TRAGIC END
OF ITS INVENTOR.
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN,

Following hard upon the untimely death of M. Sev-
ero comes another sad aeronautical accident. The lat-
test unfortunate is the Baron ade
Bradsky Laboun, who only recently
completed an airship of his own 4de-
cign at the Lachambre establish-
ment.

The De Bradsky airship ascended
from Vaugiraud, a Parisian suburb,
early on the morning of October 12,
for a trial trip. After apparently
satisfying himself that the contriv-
ance was safe, De Bradsky cast off
the rope which held him captive to
the ground, and started southward at
a height of about 350 feet. The
propellers, of which there were two,
seemed to work well. But the rud-
der seemed not as responsive as it
should be. About half an hour after
the ascent the balloon had returned
to its starting point, and then gradu-
ally rose higher and higher until it
disappeared. Later the Prefect of
Police received a dispatch stating
that the airship had fallen at $St.
Denis, 514 miles from Paris, and that
its two occupants were killed. The
balloon car fell at Stain, the wire
ropes connecting it with the balloon having been broken.

The gas-bag was constructed of light Japan siik.
It had a total length of 110 feet and a capacity of 1,010
cubic yards. It was not of the usual elliptical shape,
but approached more nearly the form used by Count
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and below the middle a horizontal ascensional screw.
Both screws were composed of a steel frame and silk
canvas. Their form resembled somewhat that of a

bird’s wing. The propeller had two blades and meas-
It revulved at 300 revolu-

ured 13 feet in diameter.

THE FRAME OF DE BRADSKY'’S AIRSHIP.

tions per minute. The ascensional screw, of similar de-
sign, was 8 feet in diameter and made 350 revolutions.

A single motor was used to drive both screws. Each
of the latter had a clutch by which it was thrown
on or off. The motor was placed in the center of the
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screws, At M was the motor, and on the right the main
shaft of the motor carried the friction clutch, F', which
was worked by a lever for throwing or t+ .iddle shaft,
S. At b b were the bearings for the «. The shaft, S,
carried at the end a pinion whicl .gaged with a large
spur gear of b.onze on the end of
the outer shaft, S’, passing to the end
and supported on five bearings. The
latter were ball-} ~arings of a type de-
vised by the inventor in order to give
an easy transmission. The bearings
were supported from the corners of
the triangular frame by means of
piano wires provided with tighteners.
On the other side of the motor was
the mechanism for the lower screw.
First came a friction clutch, C, also
controlled by a handle. The shaft of
the ascensional screw was connected
to the horizontal shaft by a special
gearing inclosed in an aluminium
box, B. The bearings, b b, supported
the shaft at the top and bottom of
the frame. To control both screws
from the platform, the handles, h I’,
were brought together. The aeron-
auts’ platform was next the motor
and had a solid flooring of basket
work. Space was provided for two
aeronauts. One improvement was a
long cross-arm which was placed a
few feet from the propeller. The
wires supporting the frame at this point were attached
to the outer end of the arm instead of to the frame
itself, as in the latter case they were in danger of
becoming entangled in the helice.

A gasoline motor of the Buchet type was used, hav--

DE BRADSKY’S AIRSHIP IN ELEVATION AND PLAN.

Zeppelin, as it was mainly cylindrical, pointed at one
end and round at the other. Its diameter was 21
feet. The balloon was divided into three nearly equal
parts by two internal partitions, independent of each
other. At the rear end was the rudder of about 3
square yards surface, made of a
light steel frame covered with silk
canvas. The rudder was operated
by cords which passed down into the
car. The supports for the car wervre
attached to a frame of light wood
which passed along the whole length
of the balloon, being fixed to the can-
vas. To this frame were secured
the piano wires that held the car
to the balloon. The car or frame-
work was suspended about 10 feet be-
low the body. This frame was very
rigid and at the same time not too
heavy. De Bradsky used a light
steel tube throughout. The total
lenzth of the framework, counting
the propeller was 55 feet; its height
about 4 feet and its greatest width
the same. The motor and the aeron-
aut’s platform were placed in the
central part, which was the widest
portion, and from here the frame
tapered to a point at either end. The
middle section was rectangular, but
this became triangular in the tapered
parts. The steel tubes used for the
frame varied from 1 inch to 14 inch
in diameter and were about 0.04 inch
thick. The construction was also
braced by double steel wires which
were tightly stretched. At the rear
end of the frame was the propeller

frame and drove the propeller by a long shaft sup-
ported by bearings. The ascensional screw was
mounted on the end of a vertical shaft geared to the
horizontal shaft of the motor. The diagram of the
motor shows the method of transmission for both

THE MOTOR AND MECHANISM OF DE BRADSKY'S AIRSHIP,
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THE DRIVING MECHANISM OF THE AIRSHIP.

ing a capacity of 16 horse power. The motor had four
cylinders, cooled by water jackets, mounted on a cylin-
drical crank-box in aluminium, which contained also the
flywheels. The second diagram shows the disposition
of the petrol motor system. Beside the motor, M, are
the two carbureters, C C’, of the
float and atomizer type, fed by gaso-
line tank, @, which is fixed to the
upper part of the frame. At H is
a valve with a handle and dial by
which the aeronaut can vary the
gasoline supply. B shows the posi-
tion of the batteries and induction
coil and I the spark-break of the
motor. On- the other side is the
water-cooling system, which com-
prises the water tank, W, and the
radiating tube, T, placed near the
rear of the frame. The radiator
was made especially light and the
water supply reduced to a minimum.
The gasoline and water reservoirs
contained each about 3 gallons.
One feature of great value was the
arrangement for preventing sparks
from the motor from reaching the
balloon or igniting the hydrogen
which should leak out. This was no
doubt the cause of M. Severo’'s
catastrope, and succeeding con-
structors will be especially care-
ful as to this point. The exhaust
gases from the cylinders escaped
into muffling tubes, M, of sheet iran
about 3 inches in diameter and 18
inches long. Each ecylinder had a
separate tube which had its outer end
pierced with small holes. The total
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weight of the car fully equipped, including the pro-
pellers, gasoline for the motor and water supply, was
about 852 ~unds. The airship had two guide ropes,
whose posit. il be observed. The heavier of these
was attached ',ilrd the front of the balloon, while
the lightei' rope :;éras suspended from the framework.

Most of the Parisian experts agree that this aeron-
autical tragedy was due to De Bradsky himself. One
expert claimed tpat the ascensional screw was at
fault, the perturving influence of which would have
sufficed to paralyze both the propelling screw and the
rudder, even if the motor had been strong enough to
resist the light breeze from the southwest. The as-
censional screw turned vertically under the car at
the rate previously mentioned, and caused the airship
to swing around at the rate of one turn per minute.
Under these circumstances the propelling screw and
rudder were powerless. From the Place de 1’Opéra it
was plainly visible that under the influence of this
horizontal screw the axis of the balloon, obliged
to turn by the resistance of the air, ceased to be paral-
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NEW YORK-BOSTON AUTOMOBILE RELIABILITY TEST.
BY THE SCIENTIFIC AMERICAN’S OFFICIAL OBSERVER,

After six days of dusty traveling, sixty-eight out of
seventy-five automobiles that left New York on Oc-
tober 9 arrived again at the starting point at 4 P. M.
ocn Wednesday, the 15th, some twenty without having
made any stops other than those on the schedule, and
the rest with but one or two stops and very few break-
downs. Although the roads and weather conditions
were much better than those encountered last year
in the New York-Rochester test, this alone does not
explain the much better showing recently made by the
automobiles. In the former test, but 50 per cent of
the vehicles that started finished; in the present one
less than 10 per cent failed to do so. This large in-

crease of successful contestants is the direct resuit
of improvements in American machines.

The breakdown that occurred on the Knox machine
at the beginning of the second day’s run, as noted in
our last issue, was repaired by the operator and ob-
server with the aid of one local assistant, and, after
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Among the new gasoline cars that had but little
trouble on the journey was Mr. A. L. Riker’s tonneau
machine, which we illustrate. Its only accident was
the breaking of four bolts in the differential gear, just
after entering the Hartford control on the home-
ward trip. This necessitated a delay of four hours to
obtain some new ones, after which the machine pro-
ceeded to New Haven without any other delays. The
car behaved remarkably well for a new one. It has
several novel features which we hope to illustrate
later. The percentage of steam carriages that partici-
pated in the trial was quite small; but most of the
machines of this type made a very creditable perform-
ance. There were five White carriages entered, four
of which are believed to have made no penalized stops.
These are shown in one of our illustrations. The con-
denser fitted on the front of each carriage gives it a
radius of 150 miles with one filling of water. The ad-
vantages of the steam carriages for mounting hills
were clearly shown, and their running on the level
was smooth and even. The Stearns stanhope we also

The Riker Gasoline Touring Car.

lel with the axis of the car, and in consequence the
steel wires which fastened the car to the balloon were
subjected to a torsipnal strain which they could not
withstand. When ' the balloon was completely in-
flated, and the network of the steel wires completely
stretched, little danger was to be anticipated. But
when the balloon lost gas and its silk envelope became
flabby, the steel wires from which the car was sus-
pended were subjected to unequal strains and were
easily enough twisted and broken one after another
at the point at which they were fastened near the gas
bag. Lachambre, the constructor of the airship,
states that he had no confidence in the mechanical
construction of the airship. Nevertheless, he says
that the balloon had points of merit and marked a
real progress in airship design. The defects were
that the car was too light and that the motor and guid-
ing screw were foo weak, in Lachambre’s opinion.

OO
0

The army rifle competition held at Fort Sheridan,
shows that the scores made this year have never been
exceeded except during 1892 and 1893.

White Steam Stanhopes and Delivery Wagon, Showing Condensers Arranged in Front.

]
.

The Neftel Gasoline-Electric Automobile.
THE NEW YORK-BOSTON AUTOMOBILE RELIABILITY TEST.

six hours’ delay, a second start was made from New
Haven shortly after 6 P. M. Hartford, 42 miles dis-
tant, was reached in three hours, which was the
schedule time; and Springfield, the terminus of the
day’s journey, was entered at the end of a two and
one-quarter hours’ run, just after midnight. The next
morning at 9 o’clock this machine started with the
others, and had no further stops or mishaps through-
out the rest of the tour. The other two Knox cars,
which were new, had no trouble whatever. The test
has therefore demonstrated once more that the singie-
cylinder air-cooled motor of as much as 8 horse power
is a success; and that larger waterless gasoline motors
can be built by simply increasing the number of cyl-
inders, is a natural deduction. Another car driven by
an air-cooled motor was the Franklin, which weighs
1,125 pounds, and was equipped with a quadruple-
cylinder, 8 horse power motor of the ordinary flange
type. This motor also made a very creditable per-
formance, and brought the vehicle through with but
one penalized stop. 1t was the only other representa-
tive of the air-cooled class of motors in the test.
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depict is another steam car that is said to have made
a perfect score. It was about the only machine
equipped with tubular steel wheels, most of the others
having wheels of wire or wood.

A touring car of decided novelty is seen in the
lower right-hand illustration. It is a combination gas-
oline-electric machine, the invention of Mr. Knight
Neftel. It has a set of sixty-four storage battery cells
of 75 ampere-hour capacity. This is sufficient capacity
to propel the car about fifteen miles. An 8 horse-
power gasoline motor coupled to a dynamo and placed
in the front end of the car generates sufficient current
to run the car on a level road and charge the batteries
at the same time. When a hill is mounted, the battery
discharges and furnishes the extra power. By employ-
ing this arrangement, a mechanical transmission is dis-
pensed with, and an electrical car with portable charg-
ing plant is obtained. The motor is started by throw-
ing a couple of switches, which cause the dynamo,
then acting as a motor, to turn it over. The control of
the car is entirely electrical, and, although the ma-
chine weighs 3,500 pounds, it can be handied with the
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greatest ease. Unfortunately it was ditched at West-
port, Conn., when turning out for a wagon; and the
water-cooling coils becoming damaged, together with
trouble with the pump, caused the owner to drop out
of the test after he reached New Haven.

The absence of electric vehicles was distinctly notice-
able. None of the manufacturers tried to demonstrate
the feasibility of these machines for long-distance
travel, although in view of the recent statements of
some of them concerning runs of 75 or 80 miles on a
charge, one would expect to see some attempts made ut
covering this distance daily for a week, especially since
an hour and a half was allowed each noon for re-
charging.

The tour was a most delightful one, in every way,
and it showed as never before the ease with which
100 miles a day can be traveled in a modern automo-
bile. With almost any of the present machines the
chance of serious accident appears to be slight, since
but few cars had a breakdown occur which could not
be repaired in a short time with what local aid could
be obtained.

KING CHARLES I. BRIDGE ACROSS THE DANUBE,
BY NICOLAE IONESCU, LIEUTENANT ROUMANIAN ROYAL NAVY.

After the great Russian-Roumanian-Turkish war of
1877-78, Roumania regained a territory which in
former days she had lost, Dobrogea, lying between the
Black Sea, the Danube and Bulgaria. For military
and commercial reasons it was necessary to place this
province in communication with the metropolis. A
few years after the war Dobrogea had grown to be an
important part of Roumania; its towns were greatly
improved, especially Constantza, the most important
town of the new province, which was destined to be-
come a great Black Sea port. Besides its political and
strategical importance, Constantza early presented it-
seif to the Roumanian government as an excellent
seaport for maritime commerce, especially during the
hard winter, when the Danube was frozen and the
large river ports like Galatz and Braila are inacces-
sible because of the dangers to which ships are ex-
posed from the ice. It was, therefore, determined to
build a railroad connecting Roumania with Constantza,
a work which involved a difficult and costly crossing
of the River Danube. At the inception of the work
the Roumanian government instituted an international
competition to secure plans for the bridge. The re-
sult was unsatisfactory and no contract was given
out to any private firm, the Roumanian government
deciding to have the designs executed by its own engi-
neers. The matter was put into the hands of Mr. A.
Saligny, Chief Engineer, who with the assistance of
Mr. T. Baiulescu was responsible for the whole work.

The Danube at this point, as will be seen from the
miap, separates into two branches, the Danube and the
Borcea. Between them lies a submerged island 13 kil-
ometers in width. The main branch is only 620 meters
wide and 7 meters deep, but at high water the river
rises 7 meters above the ordinary level and covers the
island as far.as the Borcea with 2 meters of water. The
current runs 2 meters a second, and the tall of water
is about 18,000 cubic meters for the principal branch
and 26,000 cubic meters in all. On this account the
crossing involved the construction of a main bridge
across the Danube, another over the Borcea, and the
building of a viaduct across the island and the sub-
merged country lying between the two branches.

In detail the crossing consisted first of the main
bridge over the Danube, 748.28 meters in length, fol-
lowed by 912.75 meters of viaduct, which carries the
crossing to the island. Then follow 4,126 meters of
embankment, 1,455 feet of viaduct, 6,086 meters of
embankment and 400 meters of viaduct, which brings
the crossing to the Borcea bridge. The latter has a
total length of 420 meters, and from the bridge to the
mainland is another short viaduct, 150 meters in
length. The main crossing, the King Charles 1. bridge
over the Danube, as will be seen from our engraving,
is an exceedingly handsome structure. It is carried
on four stone piers and consists of two main canti-
levers 240 meters in length and three trussed
bowstring girders 90 meters in length. The depth of
the girders is proportionate to the moments of the
bridge, and its greatest depth, which is, of course, over
the piers, is 32 meters. The webs of the girders are
built up of inclined members, and the bridge is ot
the through type, that is, the floor is supported on
the lower chords. The plane of the trusses is in-
clined, 1 to 10 from the vertical, after the manner
followed in the construction of the great cantilever
bridge over the Firth of Forth, Scotland. The width,
center to center, of the trusses is 9 meters at the lower
chords and 2.63 meters center to center over the piers
The most interesting feature of the bridge, next to its
great length, is the foundations for the King Charles
I bridge, which on account of the great depth at
which rock was found, namely 31 meters below mean
water level, involved some very difficult foundation
work. The foundation caissons were sunk by the comn
pressed air method. The caissons were of steel with

Scientific American

double walls and, in spite of the abnormally high pres-
sure under which work had to be carried on, no seri-
ous accident occurred on any of the piers, notwith-
standing that there was a rise of the water level at
times of 10 meters above low water mark. It will be
noticed that, as in all Continental bridges, particular
attention has been paid to the architectural features,
and as usual with very good effect. The Cernavoda
pier is the great monumental portal of the bridge.
It is built of Italian granite on a massive and dignified
design, and is flanked by two colossal bronze figures
representing two Roumanian soldiers ‘“Dorobanti” in
commemoration of the army corps which was the first
to see active service in a war which resulted in the
recovery of Dobrogea by the Roumanian people. The
stretch of viaduct 912.75 meters long between the
Charles I. bridge and the island consists of fifteen
deck trusses 60.85 meters in length, carried on stone
piers. Then follow 4,126 meters of stone embankment
and 1,455 feet of viaduct over the ground at Balta.
These viaducts are through structures 42.80 meters in
length. The next stretch of crossing consists of 6,086
meters of embankment followed by 400 meters of via-
duct, the latter made up of eight deck trusses, H0
meters in length. The Borcea crossing consists of a
single cantilever having a center span of 140 meters
and two connecting bowstring girders 90 meters in
length, the cantilever arms being each 50 feet in length,
thus making three clear spans of 140 meters. The
approach on the Fetesti side consists of three 50-meter
spans.

In a work of this size the total quantities neces-
sarily reached a very large figure. There are 110,207
cubic meters of masonry, while the total weight of
the steel superstructure and caissons was 16,823 tons.
The total cubical contents of the earth-work in the
whole crossing is 2,950,000 cubic meters, The cost or
the work completed was $7,000,000. The subsequent
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Map Showing in Full Black Line Location ot the Bridge
Across the Danube and the Borcea.

results since the opening of the bridge have fully
justified the confidence which led to the undertaking
by the Roumanian people of this great engineering
work; for Roumanian commerce has been directed to
the Black Sea port of Constantza, and several new and
important lines of steamships have been inaugurated
with excellent results.
World’s Production of Coal in 1901.

The forthcoming volume of the Mineral Resources of
the United States for the calendar year 1901, United
States Geological Survey, estimates the world’s pro-
duction of coal in 1901 at 866,165,540 short tons. The
three great coal-producing countries of the world are
the United States, Great Britain and Germany. The
output of these three countries combined makes up
81.61 per cent of the world’s total. Austria-Hungary
comes fourth, France is fifth, Belgium sixth, and Rus-
sia seventh. The last country, notwithstanding its
vast area, produces only about 6 per cent as much
coal as the United States. The three countries which
lead in the production of coal are the three countries
that lead in industrial development. Prior to 1899,
Great Britain led among the world’s coal producers,
but during 1899, 1900 and 1901 the United States has
made such remarkable increases in coal production, due
principally to the unprecedented activity in the iron
and steel and in other metal trades, that we now
stand far in the lead of all competitors, with a produc-
tion in 1901 exceeding that of Great Britain by 47,
965,938 short tons, or 19 per cent. Up to the close of
1900 the coal production of Great Britain and her col-
onies, if taken together, still exceeded that of the
United States, the excess in 1900 being 3,368,825 short
tons; but the enormous output of the coal mines of this
country last year exceeded by about 26,000,000 short
tons the entire output of Great Britain and her de-
pendencies, including India and the Transvaal.
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Of the output of coal in 1901, the United States
produced 33.86 per cent, Great Britain and her depend-
encies 30.86 per cent, and Germany 19.42 per cent,
or, combined, 84.14 per cent ot the total production.
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Electrical Notes,

The failure of the electric vehicle trials of the
Automobile Club of Great Britain to take place, owing
to lack of competitors, would seem to indicate that
in the United Kingdom at least the electric automobile
has retrograded during the last two years. At that
time a successful test of electric vehicles was held
under very adverse conditions. This year, after a
committee had spent considerable time perfecting
rules and classifying vehicles.under the heads of town
and country machines, the tests for the former of
which were extremely easy, but one firm was willing
to enter the contest, and so it had to be abandoned.
This result is pretty much in line with what occurs
i1l this country when a chance is given electric vehicle
manufacturers to demonstrate what their vehicles
can do in a well-conducted, impartial test, such as
the recent reliability trials, for example. It ought
to be an easy matter for a machine equipped
with a battery capable of. propelling it 118 miles on
smooth asphalt streets, as it is claimed that one of
the National Electric Vehicle Company’s runabouts
did recently, to cover fifty miles of country roads per
charge, and keep this up twice daily for a week, yet
neither this nor any other company saw fit to enter
one of its carriages in the test.

The last of the main generators and engines in-
tended to be installed in the power plant of the
Mersey Tunnel Railway are about to be shipped from
the Westinghouse Works at East Pittsburg. These
generators are of the railway type (1,200 kilowatts,
650 volts, 90 revolutions per minute) and are to be
direct-connected to vertical cross-compound Westing-
house-Corliss engines of 1,500 horse power each. The
power house lighting and the electric light of all sta-
tions, sidings, etc., will be supplied from a separate
generating plant comprising two compound-wound
generators, each having a capacity of 200 kilowatts
at 650 volts, direct-connected to Westinghouse com-
pound engines and running at a speed of 250 revolu-
tions per minute. The power-generating plant will
have an aggregate output of about 6,600 horse power
—=6,000 horse power for the railway proper, and 600
horse power for lighting. The Westinghouse electro-
pneumatic system of train control is to be used, and
the cars will be equipped with Westinghouse high-
speed air-brakes. The rolling stock will consist of
sixty cars, each about 60 feet in length. The trains
will be formed of five cars each, the first and last
cars of a train being motor-cars equipped with four
100 horse power motors each.

In demonstrating the ionic charges of the atmos-
phere, H. Ebert describes some simple and instructive
experiments. A plate of tinned iron two square meters
in area is supported four meters above the earth’s sur-
face on insulating pillars planted on the top of a slope
seventy meters high overlooking the River Isar. In
clear weather the plate was first connected to earth
acquiring a negative charge, then being disconnected
and left to itself for some time so as to acquire the po-
tential of the surrounding air. It was then earthed
through a galvanometer, and showed a current pro-
ceeding from the plate to the earth. The charges ac-
quired vary within wide limits by the weather, being
largest in fine and smallest in foggy or damp weather.
This shows that the connection of negative ions from
the atmosphere of the earth varies in accordance with
their mobility in the atmosphere. A rough estimate
of the quantity of electricity thus conveyed on a fine
day gives about 300,000 electrostatic units per square
kilometer per minute.—Physikalische Zeitschrift.

Wireless Telegraphy for Yachtsmen,

The Marconi Wireless Telegraph Company of Amer-
ica has secured a site for a station at Eaton’s Neck,
Long Island, where a station will be installed, the first
of a series along the Sound, and the territory adjacent
to it, which will be operated for the convenience of
yachtsmen. While the service will not begin until
next season, several of the best known yachtsmen in
America, who are identified with vast business inter-
ests, have already made arrangements to have their
craft equipped with Marconi apparatus. The Sound
service and the stations on the ocean side at Cape
Cod, Sagaponack and Babylon will make it possible
for yacht owners cruising in these waters to keep in
communication with New York whenever necessary.
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Reconstruction of the ‘“Philadelphia.”
The “Philadelphia,” one of the original “White
Squadron,” is being remoceled at the Puget Sound

navy yard. The vessel is to be completely re-equipped
in every respect. When she is launched again she will
be a vessel of which the navy may be justly proud.
At least a year and a half, or perhaps two years, will
be required to remodel her completely,
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Engineering Notes.

The Baltimore & Ohio Railroad Company has built
four miles of line in Pennsylvania, which is believed
to be the crookedest railroad in the United States.
This little road will extend from Boswell, Pa., to
Friedens on the Somerset & Cambria branch of the
Baltimore & Ohio. The air-line distance is about five
miles, but the peculiar conformation of the country
makes it necessary to loop a number of hills in order
to get an easy grade. The new road doubles on itself
four times, and at one point, after making a loop of
about five miles, the road comes back to within 300
feet of itself on a grade 50 feet lower.

The southern press dilates upon a new plow, the in-
vention of which is accredited to Dr. Gatling, famous
for the gun that bears his name. Dr. Gatling has de-
vised a motor plow driven by a gasoline engine. The
truck is said to be constructed like the trucks of trac-
tion engines, except that the steam boiler is displaced
by a strong platform on which is mounted the motor
connected with the traction gearing. A set of disk
plows is attached to this truck, and these plows can
be made to run at any depth or any angle required. It
is estimated that with this machine one man can plow
from thirty to thirty-five acres in one day.

The city of Bahia, which is situated on the coast of
Brazil, South America, has a population of about
200,000 inhabitants who are housed in 17,000 dwellings.
The water supply for these people has been furnished
by a local company ever since 1852. It is brought
from the nearby mountains, and thus far the expendi-
ture for the works, including the pipe system, fire
plugs, etc., has amounted to $1,500,000. According to
the Municipal Journal and Engineer, the supply is not
adequate to the needs of the city, and for a long time
negotiations have been going on between the company
and the city for the purpose of increasing the supply.
The monopoly has been renewed for a period of forty-
five years and some valuable franchises and privileges
have been awarded the company. On the expiration of
this contract the city will have the option to buy the
company’s plant at the valuation of expert engineers.
Every dwelling in Bahia must use water, and the
municipal officials of the city regulate the price. For
the average dwelling for 422 quarts a day, ten cents is
charged; twenty-one quarts of water is furnished to
the public fountains and hydrants, at a low price.
The improvements contemplated by the company will
cost in the neighborhood of $600,000, but owing to the
financial crisis prevailing in Brazil, the company has
been unable to obtain the money required to complete
the water system and therefore desires to sell its plant
and privileges. The price asked is $1,100,000. It is
estimated that the earning power of the water works,
when completed in accordance with the new contract,
will be $300,000 a year, and the company purchasing
its rights will doubtless be awarded a contract for
establishing a drainage system in the city and for
furnishing the houses with sanitary plumbing.

One of the original iocomotives, writes a correspon-
dent of the London Railway News, built by George
Stephenson in 1822 for the opening of the line of the
Hetton Colliery, near Durham (England), between
their works, a few miles northwest of Durham, and
the shipping staiths on the Wear at Sunderland, is
still employed hauling the trucks at Hetton, and is
now, after eighty years’ continuous service, claimed
to be the “oldest working locomotive in the world.”
The principal dimensions of this ‘“old-timer” are: Di
ameter of the cylinders, 1034 inches; piston stroke, 24
inches; diameter of the wheels, 3 feet. The weight of
the engine is 15 tons, and it has a haulage capacity
of about 129 tons at a speed of 10 miles an hour on a
fairly level track. Its general design (excepting the
cab) remains as originally constructed, while some
parts, notably the steam dome, are actually pcrtions of
the engine as constructed in 1822. After this long
and faithful service, it is not surprising to learn that
the engine is at last becoming unequal to the ever-
increasing demands made upon it, and the di. ectors of
the Hetton Colliery, therefore, and with comm=2ndable
appropriateness, shortly intend to withdraw the relic
from Hetton, and it will in the course of a few weeks
find a permanent resting-place at the Durham College
of Science, Newcastle-on-Tyne, where it will be pre-
served to this and future generations as a worthy ex-
ample of the earliest period of locomotive engineering.
It may be noted here that Stephenson’s “No. 1 Loco-
motion,” built for the opening of the Stockton and
Darlington Railroad in 1825, continued in working on
“the first public railway” until 1850, when it passed
into the hands of Messrs. Pease & Partners, by whom
it was used for colliery purposes until 1857, at which
time it was placed on a pedestal for exhibition at Dar-
lington Station, where it is to be seen to-day, so that
not only in point of date of construction, but also as
regards years of ‘‘active service,” must the engine
used at the opening of the first public railway give
place to that constructed for the Hetton line by George
Stephenson fourscore years ago.

Scientific American

TWO NEW INCANDESCENT GAS BURNERS.

Two important improvements in incandescent gas
burners are herewith illustrated. The burners are de-
signed to insure a perfect mixture of the air and gas
and at the same time use but a minimum of gas in
the mixture. The arrangement causes a proper burn-
ing of the mixture, producing a complete and brilliant
incandescence of the mantle and hence a light of
great strength, brilliancy and softness. The burner
shown at the right is adapted for ordinary use in
rooms of limited size; that on the left is intended for
street lighting or the illumination of halls, large
rooms and the like. The former type is adapted to
be placed upon the tip of an ordinary gas supply pipe.
The supply pipe is covered by a cap having a small
outlet opening which admits gas into the mixing cham-
ber just above. This chamber is provided with aper-
tures in its side wall, as shown in the small detailed
view. A nut having an internal thread is adapted to
be screwed down over these apertures. By adjusting
this nut the apertures may be more or less uncovered
to admit more or less air into the mixing chamber. A
tube extends upward from this chamber, and is sur-
rounded near its upper end by an annular chamber
having large inlet openings to admit the air. On the
bottom of this chamber is a sleeve extending down-
ward over the tube referred to, and provided with a
spiral engaging a corresponding spiral on the tube, so
that by turning the sleeve the annular chamber is
raised past the upper end of the tube and more or less
air is admitted thereto. From the top of the chamber
a conducting pipe extends to the main mixing cham-
ber. This is provided with two wire screens spaced a
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suitable distance apart. The gas and air in passing
through the fine meshes of these screens become thor-
oughly mixed, forming an easily combustible mixture
which, when ignited, renders the mantle incandescent
and produces a powerful light that combines brilliancy
with softness. Since so small an amount of gas is
admitted into the burner, it is evident that great
economy of gas is had.

The second type of incandescent burner, which is
illustrated on- the left, embodies certain novel fea-
tures by which it is adapted to produce a much more
powerful light. The gas supply is connected to a serv-
ice pipe, preferably made in the shape of an elongated
loop. A feed pipe extends upward from the bottom
of this loop, and enters a mixing chamber. Mounted
on the top of the feed pipe is a slide-valve controlled
by a thumb screw, as shown in the small detail. An
inlet port in the mixing chamber is formed by a small
opening in the top of the feed pipe, which registers
with a similar opening in the slide-valve. By moving
this valve inward or outward, the inlet port is more
or less closed, and thus the flow of gas may be regu-
lated to a nicety. The mixing chamber is provided
with openings for the admission of air which thor-
oughly mixes with the gas in passing up the long coii-
ducting tube to the burner. The burner is provided
with a screen of fine mesh which minutely divides the
mixture and prepares it to be properly burnt in the
mantle. The chimney carrier is provided with open-
ings which admit air to the outer surface of the man-
tle, thus insuring high incandescence. A tube with
a flaring bottoin rests upon the top of the chimney and
is provided with lugs mounted to slide on the side
arms of the service pipe. The tube is provided with

© 1902 SCIENTIFIC AMERICAN, INC.

273

openings at the top to permit the escape of the prod-
ucts of combustion. The purpose of the tube is to
create a draft and cause the air and gas to be forced
up under additional pressure, thus affording a bril-
liant light. When it is desired to remove the chimney,
this tube may be raised out of the way by pulling the
cord or chain fastened thereto, which passes up over
a pair of pulleys and hangs down within easy reach.

Just below the mixing chamber is a valve carrying
on the valve-stem the usual lever, from the ends of
which the operating chains depend. From a point
immediately below this valve a pilot pipe leads up-
ward and projects through the screen at the top of the
burner. A branch from this pipe extends upward to
the top of the mantle. By this means when the valve
is closed, two small flames continue to be fed by the
pilot pipes, and when the valve is again opened the
gaseous mixture is again ignited by these flames, both
from the top and bottom of the mantle. The pilot pipe
is made in two sections which are joined together by
a coupling within the mixing chamber. By this ar-
rangement the parts may be readily disconnected to
give access to the regulating valve in the mixing cham-
ber.

Patents on these improved burners have recently
been granted to Mr. James Buchanan, of 203 Broadway,
New York.

The Finding of the Revoluticnary Prison Ship
¢ Jersey.”

In building a section of the new ways for the con-
struction of the battleship “Connecticut” at the Brook-
lyn navy yard, the famous English prison ship “Jersey”
was discovered. She was one of six prison ships used
during the Revolution. Probably built somewhere
around the year 1720, she saw some thirty years of
service, fought many a battle and was then condemned
to be used as a receiving vessel for American prisoners
of war.

Of the six prison ships, the “Jersey” was by far the
worst. She was a kind of floating Black Hole of Cal-
cutta, and in her damp, leaky hold half-starved Amer-
ican patriots perished miserably. In her palmy davs
the “Jersey” had a crew of about 400 men, huddled
together as crews were in those days. How appalling
were the conditions to which American prisoners were
subjected may be gatherad from the fact that 1,200
prisoners were kept on board almost constantly. One
historian says: ‘“She was never cleansed, and lay
in that conditior seven years. No fires' warmed her
occupants in winter, no screen sheltered them from
the August sun, no physician visited the sick, no cler-
gyman consoled the dying there. She remained
throughout the contest a center of sickness and death,
always replenished with new victims. The bones of
her dead, estimated at 11,000, lie buried on the Broolz-
lyn shore.” When the war ended, the “Jersey” was
burned at her moorings.

For years historical societies and government offi-
cials have tried to locate the ship. The half-burned
hull lies in about two fathoms of mud and water about
500 feet from the dock. Unless the hull is removed
the battleship ‘“Connecticut” must be built directly
over it. Whether the hulk will be raised seems doubt-
ful. About $500 would be required, and ithe delay in
the construction of the battleship would be consider-
able. The ways are already behind time as it is.

Interest in the old ship reached its height when, some
years ago, the skeletons of 300 men were found in the
yard. That these were the remains of the men who
had died in the ‘“Jersey” was definitely established,
The bones were afterward buried in Fort Greene Park
with impressive ceremonies.

The Current Supplement.

The current SuprLEMENT, No. 1399, contains a wide
range of interesting articles. The first article deals
with a novel block signaling system in which electric
semaphores are used. Mr. S. D. Mott explains a novel
plan of mechanical aerial flight or air suspension based
on well-known ascertained facts. The machine for
this purpose he terms an “aerodrome.” For manu-
tfacturers and exporters an explanation of the
business opportunities in Portuguese colonies should
be valuable. The coal strike has brought home
to the dwellers of large cities the need of some device
whereby it is possible to burn soft coal without smoke.
Therefore an article on a locomotive stoker which has
been successfully used on railways should prove of
interest. The value of alcohol as a fuel has been more
than once commented upon in these columns. A fur-
ther discussion of the subject will be found in the
current SUPPLEMENT. the occasion for which is the
International Alcohol Exposition of Lighting and
Heating Apparatus, recently held in Paris.

Mr. Frank H. Mason. our Consul-General at Berlin,
tells much of the German processes and machinery for
briquette manufacture. Dr. Peter T. Austen concludes
his paper on the ‘“Chemical Factor in Human Prog-
ress.” The usual Trade Suggestions from the United
States Consuls as well as Trade Notes and Recipes
are also published.
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THE ROWLAND MULTIPLEX SYSTEM OF PAGE-
PRINTING TELEGRAPHY,

To the constantly-increasing list of page-printing
telegraphs must now be added that of the late Prof.
Henry A. Rowland, one of America’s most brilliant
physicists. The invention is based upon new electro-
physical principles, and for that reason merits the con-
sideration of scientific telegraph engineers.

In the Rowland system an alternating current is em-
ployed which is altered in a number of different ways,
any one of which is used for sending signals over a
line. In Fig. 1 an alternating current is diagrammatic-
ally shown, which has had certain of its waves modi-
fied in six different ways. The minus half-wave 2 at
E has been reversed; minus half-wave 4 at A has been
cut out; the positive half-wave at B has been cut out;
the two half-waves at C and D have been increased in
height; and at F a positive half-wave has been turned
into a negative half-wave. If the alternating current
were traced on a chemical treated paper, these modi-
fications of its half-waves could be interpreted as six
different signals. - In the Rowland system, such cut-out
positive and negative half-waves are employed. A sig-
nal, however, is made to consist of a pair of cut-out
half-waves which are not adjacent. It, therefore, hap-
pens that wave groups can be formed, which are a
very important feature of the invention. The half-
waves can be divided into groups, 4, B, C, D and X,
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1,920 signals can pass over the line in a single minute.
Professor Rowland developed his system so that nu-
merals, letters of the alphabet, and some extra signs are
automatically printed in such a manner that each oper-
ator by writing on an ordinary Remington keyboard
prints at the end of the line on a page eight inches
wide. The pages of printed matter have the general
appearance of an ordinary sheet of typewritten mat-
ter. Forty words per minute is an ordinary speed for
a practised operator, so that altogether eight operators
can print over an ordinary telegraph line at the rate
of 320 words per minute.

As in all systems of telegraphy, it is essential that
certain parts of the rotating mechanism at each end
of the line shall operate in unison. At first sight it
might seem that since an alternating current is em-
ployed in the Rowland system, synchronism could be
easily secured simply by passing the current through
a small single-phase motor. But experience has shown
that this is not sufficient on account of a phenomenon
which engineers call the “pumping” of two machines
which otherwise run synchronously. This “pumping”
must be entirely eliminated. By employing a device
called a mechanical “damper,” Prof. Rowland succeeded
in securing wonderfully perfect synchronism. Fig. 3
shows the method which he employed. Fixed to the
shaft, S, of a single-phase alternating-current motor of
small size is an aluminium wheel, A, in which is cut a
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ing with the passage of 52 waves over the line, or at in-
tervals of about one-quarter of a second. The locking
device which times the depression of the keys is called
the “clapper,” and unlocks the keys four times per
second, that is, each operator can cut out four different
special combinations, and so send four different signals
over the line in one second. Each of the four keyboards
can cut out only waves of the group which is assigned
to it. The manner in which this is done can best be ex-
plained by reference to Fig. 4 The four keyboards are
represented by K,, K,, K;, K,, Each keyboard is sup-
plied with eleven insulated contact springs 1, 2, 3, etec.
To the frame of each keyboard is attached the negative
terminal of a direct current 110-volt circuit. When any
one of the 41 Kkeys, belonging to a keyboard, is de-
pressed, contact is made with some two of the 11 con-
tact springs. The contacts made will be the combina-
tion which corresponds to the letter marked on the
key. C is a so-called commutator or “sunflower.” It is
similar in construction tothe commutator of a small dy-
namo and has 52 segments insulated from one another.
There are four sets of segments, which are connected
respectively to the eleven contact springs of the key-
boards, K,, K,, K;, K, The remaining eight segments
are some of them entirely insulated, while others are
connected to devices for cutting out waves used for
automatic signals, but which are not shown in the
diagram. In other words, the segments are divided up

Main Line Relay.

Keyboard, Home Recorder, Transmitter (Main Line) and Sending Commutator.
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leaving an extra half-wave between each group. If
out of each group two or more of its half-waves be cut,
a signal can be made to consist, not of one cutout half-
wave, but of a combination of half-waves cut out from
a group. For example, if the half waves 1 and 3 are cut
out from group A, this could be interpreted to mean one
thing; while if the half-waves 1 and 4 were cut out,
this combination would mean another thing. In prac-
tice the signals are made up by cutting out any two
half-waves not adjacent. From a group of 11 half-
waves, it is possible to obtain a total of 45 different
signals, any one of which can be sent over the line
during a time in which the current makes 11 alterna-
tions. The system in practice makes use of five groups
of waves with one extra half-wave between each group.

Prof. Rowland found that he could employ profitably
about 208 alternations of the current per second. Hence,
52 half-waves, illustrated in Fig. 2, will pass over the
line in one-quarter of a second; or in other words, any
group of waves will be repeated four times each second.
Thus four operators utilizing the groups, A, B, C, and D,
can send four different signals each quarter of a second.
Hence 960 different signals can be transmitted over the
line in one direction in one minute, following one an-
other so rapidly that the four different operators ap-
parently send their signals simultaneously. It follows
that the system is, therefore, a multiplex system. Its
total capacity for one wire is four different signals each
way in one-quarter of a second. Or in other words,
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A Transmitting Keyboard.

small channel, C, filled with mercury. If the speed of
the rapidly-revolving shaft and its wheel be subjected
to oscillating increase and decrease, the mercury, on
the other hand, will tend by its inertia to revolve at a
uniform velocity. A friction is, therefore, produced
between the mercury and the walls of the aluminium
channel when their speeds are unlike. The oscillation
or “pumping” is thereby dampened, and the rotation
of the shaft becomes smooth and uniform. The device
is simple but effective. Without it perfect synchronism
would be impossible.

The synchronizer itself consists of a small alter-
nating single-phase, four-pole motor of special design.
The armature is made of four flat coils without iron
and has a diameter of about three inches. Synchron-
ism is maintained by local currents. The line current
of from 30 to 70 milliamperes has only one function to
perform, and that is to keep the two tongues of a
polarized relay of a special design in constant vibra-
tion. In a novel method of making contacts one of
these tongues is made to complete the local circuits
which print the characters, while the other tongues
serve to send positive and negative local currents
through the coils of the synchronizer in a manner to
preserve the synchronism.

The operation of cutting out the waves for transmit-
ting the cutout wave signals over the line is performed
on ordinary Remington keyboards, so constructed that
the keys can be depressed only at intervals correspond-
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so as to correspond with the groups of half-waves
shown in Fig. 2. The group A is connected to the con-
tact springs of keyboard K,, the group B to the contact
springs of keyboard K, etc. Corresponding to the half-
waves between the groups, 4, B, C, etc., there are insu-
lated segments which are shown in cross-section in the
diagram. A brush or trailer, {, travels around the
commutator C in synchronism with the dynamo Da,
being geared to its shaft. This trailer passes from the
center of one segment to the center of the next, while the
current from the dynamo Da, makes half a wave. When
the brush is at the middle point of a segment, the cur-
rent from the dynamo is supposed to be passing through
zero value.

If the key be now depressed on keyboard, K,, contact
with the frame of this keyboard will be made with two
of the contact springs, as, say, 7 and 11. When the
trailer, sweeping around the commutator, reaches seg-
ment 11, which is connected to contact spring 11, the
current from the 110-volt circuit flows momentarily
from the positive pole through the coil, C, of transmit-
ter, Ta, to the trailer, #; from there to the segment
11, thence to the contact spring 11, to the frame of the
keyboard and back to the negative terminal. This
current causes the transmitter, Ta, to draw back its
armature, A, and thus break the dynamo circuit at P
which goes to the relay and line, and at the same time
the line is connected at N, to earth. Immediately,
when the trailer passes off from segment 11 the spring
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S,;, pulls the armature A back, completing the line cir-
cuit with the dynamo, D. Thus, a half-wave of group
A (see Fig. 2) has been cut out of the line circuit.
‘When the trailer arrives at segment 7, the same opera-
tion is repeated, because the contacts which are made at
the keyboard continue for a pe-
riod equal at least to the time
that the trailer takes to pass over
the 11 segments which are con-
nected to that keyboard. In like
manner the operators on keyboards
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main line polarized relay. This relay has two insu-

lated tongues which vibmate symchronously with the
alternating current waves arriving over the line, L.
The tongue s controls the synchronizer, S, which oper-
ates in the manner described above.

The tongue, Ip,

K., K,, K, can cut out, by depressing
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relay tongue, #p, is at that instant against either a left-
hand or a right-hand contact. R is a resistance of sev-
eral hundred ohms, to the terminals of which is con-
nected a 110-volt direct-current circuit. A is a bank
of small polarized relays, called the ‘“‘selecting” relays.
There are, in reality, four such banks
of 11 relays each. Only one bank,
however, is here shown. Each of
these four banks corresponds to a
keyboard at the sending end of the
line. One terminal of each of these
relay coils is connected to a segment

some one key, any two waves from
the groups of eleven which belong
to them. An insulated segment is
placed between each two groups of
eleven waves, so that, in case the
last half-wave of one group and the
first half-wave of another group are
cut out, there will be an interval of
a half-wave between these occur-
rences. This is found to be neces-
sary for the proper operation of the
main line relay at the receiving sta-
tion.

From the manner in which these
half-waves are cut and the signal sent
over the line, it is evident that each
operator works independently of the
other, and that no conflict between
the signals which are sent by each
can possibly occur. It is likewise
evident that four entirely different
and independent signals can be sent
in one direction in the one-quarter
second during which the trailer
passes around the commutator. Thus,
it becomes clear how eight different
and totally independent signals can
be sent over the line in one-quarter
of a second or 1920 a minute.

The operation of cutting out the
waves at the other end of the line is
precisely the same. The signals
which are sent over the line ap-
pear at the distant end merely as two momentary
pauses in the otherwise constant vibration of the
tongues of the main line relay. It now becomes neces-
sary to show how these transient signals are trans-
lated into a readable record and then into printed char-
acters. Since the two ends of the line are in all re-
spects alike, any description will apply to the one as
well as to the other.

Referring to Fig. 5, L is the main line, and RA the

K2 [ Ks

in one of the groups of 11 segments
of the commutator, C. The other
terminals or “tails” of all the coils of
all the relays are connected with the
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has the functions to be described. C is a “receiving”
commutator, practically identical in construction with
the “sending” commutator. Sweeping around this
commutator, which has 52 segments, there is a brush,
or trailer, tr. This trailer is connected by gearing to
the rotating synchronizer, S, but with a speed reduc-
tion of 13 to 1. The commutator may be rotated
through a small angle, giving an adjustment, so that
when the trailer, ¢r, is in the center of a segment the
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insulated tongue ¢p of the main line
relay, RA. As the tongue of this re-
lay vibrates between its centact points
and the trailer travels over the com-
mutator segments, synchronously
with the vibrating tongue, the 44 re-
lays will receive, in succession, mo-
mentary currents through their coils.
The relays 1, 3, 5, etc.,, of each bank
will receive a current through their
coils in one direction, and the relays
2, 4, 6, etc., a current in the opposite
direction. Thus, the tongues of the
relays of even number would receive
an impulse in one direction, and those
of an odd number in the opposite di-
rection. The windings, however, of
relays of odd numbers are reversed,
and this makes the tongues of all the
relays receive, in succession, an im-
pulse in the same direction as the
trailer passes over the segments of
the commutator to which they are at-
tached. Thus, while the current on
the line is unmodified, the tongues of
all the “selecting” relays will receive
an impulse in the same direction once
each time the trailer makes a com-
plete revolution. These repeated im-
pulses, together with the magnetism in the tongues of
the relays, hold them against their back-stops and
away from the contact points, 4, B, C, etc.

The cutout wave on the line will now be indicated in
the following manner. When the wave is cut out, the
main line relay tongue, tp. will at that instant cease tn
vibrate and will remain against the contact point
which the previous wave had carried it. The trai
in the meantime passes on to a segment such that, 1n
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the main line relay tongue had been carried over, the
selecting relay attached to that segment wouid have
received an impulse to take it against its back-stop.
Now, however, this selecting relay will receive a cur-
rent through its coils in a reverse direction to what it
would have received had the main line relay tongue
continued to vibrate. Its tongue will, therefore, he
thrown against its contact point, and will remain there
until the trailer has made a complete revolution. When
the trailer returns to the segment to which the relay is
attached, unless some wave is again cut out, the relay
will receive an impulse which will return its tongue to
its backstop again. Thus, waves which are cut out at
the far end of the line are reproduced at the near end by
the tongues of the selecting relays which correspond
to the wave cut out, being thrown against their con-
tact points, A, B, C, etc.,, and there remaining during
one revolution of the trailer. As each of the four key-
boards at the far end of the line operates a correspond-
ing bank of 11 selecting relays at the near end, the
depression of any key of the keyboard, which cuts out
two waves, will cause two relay tongues in the bank
corresponding to that keyboard to be thrown against
their contact points. A practised observer could read-
ily interpret the cutout wave signals sent over the
line by merely observing the movements of the
tongues of the selecting relays. Tongues 1 and 3 seiit
over might be interpreted to mean A. 1and 4 to mean B,
etc., through the 45 possible combinations given above.
But in the present system these signals are automat-
ically translated into ordinary figures and letters of
the alphabet which are printed upon a sheet of paper
eight inches wide. It now only remains to show how
this is accomplished.

The page-printer, by which the 41 different char-
acters are printed in type, comprises essentially a light
type-wheel of steel, about 2 inches in diameter, on the
circumference of which 41 characters are engraved.
This type-wheel revolves continuously at the end of a
horizontal shaft which turns synchronously with the
trailer. A light paper carriage carries the paper fed
from a roll beneath the type-wheel when new lines are
made. Devices are employed for thrusting the paper
forward to make lines, and sideways to space letters.
Back carriage devices return the paper to a position
where a new line of print is to start. A small print-
ing magnet operates a hammer which strikes the paper
up against the lower side of the wheel rim, at the
moment when the character to be printed has turned
to its proper position above the hammer. A set of
four polarized relays, called “distributing” relays,
serve the purpose of making contacts at proper mo-
ments for sending current to the printing magnet to
print, to a liner magnet to line the paper, to a spacer
magnet to move the paper sideways, and to a back mag-
net which allows the carriage to return the paper to
the proper position when beginning a new line.

In keyboards of the latest page-printers, contacts
are electrically made. Fifty-six waves are divided into
four groups. Of the waves in each group eleven
are used for the printing; one wave in one of the
groups is used for finding the letter; and three
waves, one taken from each of the remaining groups,
are reserved for purposes of signaling. The signaling
can be effected in a number of ways. Morse instru-
ments, one at each end of the line, can be worked du-
plex at a slow speed. It is preferable, however, to
place at each end of the line, in addition to the four
page-printers, a small page-printer, both of which
print simultaneously at the rate of fifteen words a
minute each. While the eight printers of the duplex
system are in operation with the transmission of tele-
grams, the two stations can correspond with each other
regarding business of the office, for the purpose of cor-
recting errors. The system may, therefore, be called,
with propriety, a “decaplex” system. In the later ma-
chines an additional important feature has been em-
bodied whereby it is rendered possible to record at the
sending station all messages which are transmitted.

It is claimed that the octoplex system can transmit to
greater distances without relaying than other multiplex
systems hitherto known. It has been successfully oper-
ated under government tests over a line of 550 miles;
it is anticipated that it will work perfectly without re-
laying between New York and Chicago. Methods were,
however, devised by Prof. Rowland for automatically
relaying the messages.

Whatever may be the various applications of the
Rowland system, and they are many, the octoplex ca-
pacity can be distributed in any convenient manner,
that is, in place of having 8 operators, and a speed of
40 words per minute each, the number of eperators can
be doubled and the speed of each halved; or any num-
ber of operators can be employed with the limitation
that the aggregate speed of the apparatus shall not ex-
ceed that of the eight operators at 40 words. In cases
where branch lines radiate from a central, these lines
may be 300 miles or longer. Or in cases of slightly
different apparatus, placed at the terminal of the
branch, these branches may have any length up to the
maximum of the system. Way station lines may have
any length up to 300 miles.
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In this description it has been attempted only to give
a bare outline of the features of Prof. Rowland’s re-
markable invention. Much more might be said of the
many ingenious devices used and the new mechanical
features employed. Throughout the apparatus is the
practical embodiment of beautiful physical principles
and mechanical devices. One very important charac-
teristic is the natural way in which the system divides
itself into distinct units. If one unit becomes de-
ranged, another may be immediately substituted with-
cut stopping the operation of the rest of the apparatus.

SUBSTITUTES FOR COAL IN HEATING AND COOKING.

Although the strike in the anthracite coal fields is
happily ended, it will take a few months to bring the
supply up to the demands of the public, and conse-
quently the price of hard coal is likely to remain at

A Type of White Flame Wick Heater.

a figure which will cause the majority of the ‘“house-
keeping” public to look around for a cheaper fuel than
coal at anywhere from $9 to $12 a ton. The Scr-
ENTIFIC AMERICAN has investigated the problem with
results which are tabulated below.

1. Electricity can hardly be considered as a factor,
for two reasons; first because but a very small pro-
portion of the populace are situated so as to be able
to have the current delivered to their houses, second
because the cost of heating by electricity would be so
very high as to preclude the possibility of its general
adoption.

2. Soft coal, apart from its very high price and the
difficulties in the way of getting it, requires such radi-
cally different treatment from hard coal in order to
burn it, that its adoption as a substitute for anthra-
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cite will necessarily be limited. In burning soft coal
it must be remembered that, because of the much
greater quantity of gas contained in it, care must be
taken not to overload the fire box. In starting the
fire, the grate must not be filled more than half full,
and the fire must be replenished a little at a time.
Air must be permitted to reach the fire from above
as well as from below, and this may be accomplished
by opening the broiling door or by slightly opening
one of the lids at the back of the stove.

Owing to the large amount of unconsumed carbon
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which passes into the chimney, the latter will require
careful attention, since the flues—at least in modern
houses—are usually built for the burning of hard coal,
and being of rather small area, they are very likely to
become choked with soot. If the chimney should
catch fire, the fire may be quickly extinguished by
throwing a handful of common roll sulphur upon the
glowing coals in the grate, closing down all the operi-
ings to the stove and covering the top of the chimney.
The gas produced by burning sulphur—sulphur di-
oxide—does not combine with carbon, and therefore the
fire in the chimney will be quickly put out. The chim-
ney must be kept closed up until well cooled.

Chimneys which are provided with a hole at the bot-
tom for cleaning purposes may be easily cleaned by
dropping a pailful of pebbles down from above. These
carry most of the soot down with them to the bottom,
whence the matter is easily removed. The main pre-
cautions to be observed are to maintain a moderate
fire, and to put on only small quantities of coal at a
time.

3. Gas seems but a broken reed to lean upon, since
the companies are utterly dependent upon the coal sup-
ply. Moreover, for heating a house from a basement fur-
nace gas is very expensive. A talk with a representative
of one of the largest gas stove manufacturers brought
out the fact that when used in a hot-air furnace—a
furnace by the way specially constructed to burn gas—
it would cost as much to heat a house by gas as it
would to heat it with a coal furnace burning coal at
$20 per ton, and this, taken in connection with the cost
of installation of the special furnace, would preclude
the adoption of this means of heating to any appre-
ciable extent.

The economy which the gas cooking stove exhibits
when compared with an ordinary range is entirely-
dependent upon the fact that in cooking with the
gas stove nearly the whole of the heat produced by the
gas is utilized, whereas with the range much of the
heat produced is used to raise to a high temperature
a large mass of iron; further, a fire once started in a
range must burn for a considerable time after one is
through cooking, while the consumption of fuel in the
gas stove ceases directly you are through. It will there-
fore be quite evident that though the range burns hy
far the less expensive fuel, such a great proportion of
the fuel energy is wasted that the gas stove is able tc
show an economy of operation just as long as the heat
is required concentrated upon a particular place, and
as, long as the time during which the heat is actually
required is comparatively small. The problem of house
heating does not, however, conform to either of these
conditions. In this case the heating of a large mass
of metal is a positive advantage, as it gives a greater
radiating surface, and since the heat must also be
constantly maintained it is quite evident that the
range, using as it does the cheaper fuel, is the more:
economical.

4. Oil stoves being entirely independent of the coal
supply for the production of their fuel, naturally pre-
sent a more promising field for investigation than
anything we have thus far considered. They may
be roughly divided into two classes; first, those which
use a wick, and burn with a white or yellow flame,
and second, the wickless or blue flame oil stoves. The
latter are to be recommended as the more efficient
heaters. An understanding of the principles of com-
bustion will make this last point clear.

The process of combustion is in a chemical sense
nothing more than the union of the oxygen of the at-
mosphere with some material for which it has such an
affinity or attraction that the union is accompanied
with light and heat. Now, kerosene is composed large-
ly of two substances, hydrogen and carbon, for both of
which oxygen has an attraction, though hydrogen com-
bines at a much lower temperature than does car-
bon.

In lighting an ordinary kerosene lamp or wick oil
stove this is what takes place: You apply a match to
the wick, which is saturated with kerosene; the heat
vaporizes a little of the oil, the hydrogen in the cil
combines with the oxygen of the air, and the heat
produced by this union heats the carbon of the kero-
sene white hot, and thus we get the familiar whitish-
yellow flame of the kerosene lamp. The carbon does
not, however, thoroughly combine with the oxygen, and
in consequence a great deal of the heating possibilities
of the flame is lost, though the flame serves as a fair
illuminator.

In the blue-flame oil heater a different condition of
affairs exists. The kerosene, which is stored in a res-
ervoir, is permitted to flow slowly into a vaporizing
device, from which it passes to a burner. In one of the
stoves shown the vaporizing device is a circular trough,
made of cast iron, which is heated to a very high
temperature. This vaporizes the kerosene and the va-
por thus produced is compelled to pass between two
walls of red hot metal while at the same time heated
air is caused to act upon it. The temperature to which
the vapor is raised by this means is so great that both
the hydrogen and carbon are compelled to combine
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with the oxygen, and, the united energy of combination
of hydrogen and carbon in combination with oxygen
being greater than that of hydrogen and oxygen in com-
bination without the carbon, the flame is much hotter.
Since the carbon of the kerosene is completely burned

Blue-Flame Wickless Heating Oil Stove,

instead of being merely heated white hot, there is but
little illumination with this flame.

The wickless stoves burn about 22 hours per gallon
of kerosene per burner.

In buying a blue-flame oil stove care should be
taken to secure one in which provision has been made
to avoid “flooding” the burner. The simplest method
of attaining this result is shown in the accompanying
sketch. In this the main reservoir—which by the way
may be detached from the stove and filled while the
stove is in action—is so arranged that the opening of
its valve dips just below the surface of the oil. When
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Another Type of Blue-Flame Stove. Radiators May be
Removed and Cooking Section Used.

the consumption of oil by the burner causes the level
of oil in M to fall far enough to unseal the valve of .J,
oil rushes from J into M until the level is restored.
In actual practice the working is so delicately adjusted
that the oil comes from J a drop or two at a time, so
that the level in M is practically constant; and since
this level is below the upper edge of the oil chamber
in the burner there is no possibility of an overflow even
though the valve Q be carelessly left open.

There is one type of oil burner which under present
conditions promises to have considerable influence
upon the situation. We present an illustration of two

Detail of Range Burner, Showing Vaporizing Coil and
Reflector Lamp.
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of this type. One of these has a burner which is in-
tended to be placed directly in the firebox of a range
or furnace with a view of acting as an economical
substitute for the ordinary coal fire. The burner, which
is made in Philadelphia, has been in use in that city
for sufficient time to demonstrate its worth. An expert
with whom the writer talked declared that this burner
was one of the best he had seen tried during the whole
of an experience of ten or twelve years. The burner
consists of a coil of 9-inch outside diameter iron tube
affixed as shown in the adjoining cut, to a cast-iron
trough. The vertical plate E, thickened where the
flame strikeg it, is so placed that the flame impinging
upon it is reflected back on the coil. There is an ex-
ceedingly fine hole (No. 70 drill gage) through which
the vapor from the kerosene is forced.

The burner is placed in the range so that the sup-
ply pipe B is vertical with the inlet downward, the
outlet being connected by an iron pipe to a tank in
which kerosene is stored under an air pressure of 3 to
10 pounds per square inch. The oil supply to the
burner is regulated by a needle valve.

To start the burner in operation the needle valve is
opened, upon which, the pressure in the oil tank forces
kerosene into the coil, finally forcing a fine spray from
the hole at A, and this oil dripping from the turns of
the coil falls upon a sheet of asbestos, which is in the
trough, and is soaked up. The needle valve is then
closed and a match applied to the asbestos. The oil
in this, catching fire, heats the coil and in a short
time—perhaps 60 seconds—the coil becomes so hot
that the kerosene in it is vaporized and forced in this
condition through the hole at A. Catching fire as it
issues, it produces an intense heat which impinges
cn the plate E and the turn of the coil. The coil thus
becomes exceedingly hot, and as the needle vaive is
again opened a fresh supply of kerosene flows into the
coil to be converted into vapor. Thus the flame is
maintained. The burner owing to the very small hole
used burns but little kerosene—about 1 gallon in 10
hours at 10 pounds pressure. Five pounds pressure is,
however, ample for cooking stove work. Air pressure
is obtained by means of a small pump attached to the
reservoir, and the amount is indicated by a gage.

‘We also present illustration of a blue-flame burner
adapted for use in the firebox of an ordinary Kkitchen
range, which is similar in principle and general opera-
tion to the burner just described, except that the air-
pump is dispensed with, and the pressure necessary
to feed the oil is obtained by placing the tank of oil
at a sufficient height above the burner to secure a flow
of the oil by gravity. The oil is led through a needle
valve which is placed just outside of
the fire door, into a small iron rectan-
gular box placed just within the fire
door, where it is vaporized by the
heat of the burner. From the vapor-
izer a pipe leads the vaporized oil to
a length of horizontal pipe which ex-
tends, as shown, above a perforated
cast iron box. At the two ends of this
horizontal pipe and on its under side
are two fine pin holes, through which

the vapor issues in a fine jet
and burns with the characteristic
hot blue flame. The force of the
jet drives the hot flame down

through a couple of inch-and-a-half holes, located in the
top of the iron box immediately below the jets. The
flame and hot products of combustion fill the perforated
box and pass out through the perforations, raising it
to a red heat, and producing a sufficient amount of
heat for the general cooking purposes of the stove.

To start the stove it is only necessary to thrust two
pieces of ordinary newspaper into the holes in the box,
open the needle valve and allow the oil to drip upon
the paper. When the latter is saturated, it is lighted
by a match, and the heat of the burning paper will in
a few minutes vaporize the oil in the pipe and start the
regular blue flame action of the burner.

Sawdust Fuel Briquettes.,

Sawdust in cake form appears to have been used
as fuel in Germany with rather prom-
ising results. United States Consul A.
L. Frankenthal, writing a short time
ago from Berne, Switzerland, says
that the sawdust cakes are octagon-
shaped, 61 inches long, 3% inches
wide and three-quarters of an inch
thick, weighing about half a pound
each. In the district surrounding the
factory where these cakes were made
the schools were heated by them, the
combustion leaving very little ash and
proceeding without a large flame. No
binding ingredient is said to be used,
the sawdust being simply dried and
pressed into the desired briquette
shape, and owing thus to the absence
of tarry or oily substances there is no
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smoke in burning. The weight of sueh a briquette in-
dicates the heavy pressure under which it takes its
shape, and the edges look like polished oak; in fact, it
is heavier than a piece of hardwood of the same size.
The demand created by the popularity of the fuel ex-
ceeded the supply of sawdust obtainable in the vicinity
of the factory, and shiploads were, therefore, procured

Blue-Flame Burner, Showing Cast Iron Trough,
Regulating Valve, and Cylindrical Case.

from Sweden and cartloads from distant manufactor-
ies. Sawdust, which previously could be had for the
asking, commanded a market price as soon as it was
known that a certain factory could make use of it.
Even then it was profitable to manufacture the
bhriquettes; but, unfortunately, the factory was Ac-
stroyed by fire and operations came to a standstill.
Making sawdust briquettes of this kind would, there-
fore, seem to be worth inquiring into further.

-->+@ -

A Statue to Pasteur,

On August 5 a statue erected to the memory of Pas-
teur was unveiled at Dolé. the birthplace of the great
chemist. The following account of the ceremony is
given by the French correspondent of the Chemist
and Druggist: Nineteen
years ago, on July 14, 1883,
the Doloise municipality 74
commemorated the fact by
placing a marble slab on the |

Detail of Automatic Oil Feed and Blue-Flame Burner.

modest house where he was born on December 27,
1822, in the Rue des Tanneurs, now called Rue Pas-
teur. For the inauguration of the statue the towns-
people had made extensive preparations, and all the
local notabilities, including the members of Parlia-
ment, were present. The government was represented
by M. Trouillot, Minister of Commerce, who made the
distribution of medals and decorations that is custo-
mary here on such occasions. He afterward proceeded
to the ceremony of unveiling the monument, and made
an interesting speech, in which he traced the life of
Pasteur. The Minister referred
to it as an incessant struggle
against death and suffering,
which ended in victory for the
savant.

NEFODLE

g VALVE

AIR PumpP

Range Burner in Operation, Showing Oil Tank and Air Pump.
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A NOVEL ROTARY ENGINE.

Among the many recent developments in rotary en-
gines one worthy of special notice is that shown in the
accompanying illustrations. A patent on this engine
has recently been granted to Oliver C. Jones, of the
United States Navy, residing at 315 Carson Street,
‘Manayunk, Philadelphia, Pa. Mr. Jones’ engine em-
bodies some very novel features of construction. The
peculiar arrangement enables him to drive his engine
in either direction and to utilize the steam
force under continuous impact or, with certain
cut-off devices, to work the engine expansively
for such periods of its operation as may be
desired.

The general view of the engine is broken
away to show the piston, 4, and one of the
reciprocating abutments, N, which co-act with
the piston to turn the main shaft. The cylin-
der or casing is provided with two offset por-
tions at each side in which the abutments, N,
are permitted to rock. The abutments are con-
nected in pairs to two shafts journaled respec-
tively in boxings at either side of the cylinder.
Projecting from each abutment is a tailpiece,
P, these tail-pieces working in cavities formed
in the boxings. The cavities are each divided
by a horizontal strip into an upper and lower
compartment. The ports which lead therein
have connection with the steam pipes, D and
E, through pipes, K and L, respectively. It will
be noticed that pipe K leads to the upper com-
partment and pipe L to the lower compartment
in the right-hand boxing, while the reverse
holds true at the left. A four-way valve M is
provided, whereby either one of the pipes D
and E may be connected to the steam supply,
while the other is connected with the exhaust.
As shown, this valve is turned to supply pipe
D with live steam, and pipe E communicates
with the exhaust. Reference to the sectionai
view at the right will explain the course of the
steam into the cylinder. This section is taken
longitudinally through the engine shaft and
the piston A formed thereon. Within the elon-
gated box through which the shaft, 4, extends
are two annular channels formed by the chamber
rings, R. These rings have an H-shaped cross sec-
tion, and the webs or horizontal portions are perfo-
rated at various points along their extent. The inlet
pipe D connects with the chamber at the left, and the
exhaust pipe E connects with that at the right. Two
ports lead from these steam chambers to the piston;
one, the inlet port, communicating to the right-hand
face of the piston, as shown in the general view; and
the other, the exhaust port, leading to the left-hand
face. When live steam is admitted into pipe D, a
portion of the steam is led through the pipes K into
their respective compartments where, acting on the
tail-pieces, P, it swings the
abutments on the left up-
ward and rocks those on the
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downward below the lower left-hand abutment and, en-
tering the offset recess, to press on this abutment and
accelerate its return. The operations above described
now take place on the right hand, the motions of the
abutments, however, being reversed. Thus the piston
is continuously rotated in one direction. When it is

desired to reverse the engine, the valve M is turned,
admitting steam through pipe E to port B. The abut-
ments are also rocked to reverse position by steam

A NEW TYPE OF ROTARY ENGINE.

entering through pipes L. Thus the piston is caused to
rotate in the opposite direction. Suitable packings are
provided throughout in order to make the parts all
thoroughly steam-tight, and the novel methods of ar-
ranging these strips form a very important feature
of the invention, which limited space does not permit
us to describe.

Bearing on the engine shaft within the steam cham-
bers formed by the rings R, are several cut-off shoes
F. which are adapted to close the ports B and C dur-
ing part of their rotation. The cut-off shoes are shown
in detail, in one of our sectional views. The shoes
may be lifted out of engagement with the shaft by
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finger-cams G and H. With the steam feeding into the
engine through pipe D, as shown, the shoes which close
the port B are inert elements, and may be raised, if
desired. The other shoes, however, should be allowed
to bear on the shaft, so as to alternately cover and
uncover the feed port, C. The steam is thus greatiy
economized, the piston being driven by the expansion
of the steam, while the inlet port is closed. The
periods at which the port is closed may be varied
according to the size and number of shoes
employed.
————— e
ENVELOPE-SEALING MACHINE.

A machine which gives promise of great use-
fulness has recently been invented by Mr.
Harry E. Gavitt, of Topeka, Kans. This appa-
ratus is adapted to receive unsealed envelopes,
moisten and fold their flaps and then firmly
press the flaps to sealed position. Our illustra-
tions show one of these machines in operation.
On the extreme right will be seen the gage
plate, back of which are placed the unsealed
envelopes with flaps upturned. As many as
fifty envelopes of mixed thicknesses may be
placed in the hopper, but only one at a time
will be fed forward automatically into the ma-
chine. This is regulated by the spring gage
plate which is self-adjusting, aliowing a wider
or narrower entrance to the machine, accord-
ing to the thickness of the envelopes to be
sealed. The envelopes are fed forward by a
roller in the floor of the hopper and by a trav-
eling belt which forms one side of the same.
Just beyond the hopper is a moistening device
consisting of a roller covered with canvas,
which receives the moisture from a sponge and
deposits it on the gummed flap of the envelope.
From this point the envelope is fed forward be-
tween two belts under the folding device, which
consists of a metal sheet twisted laterally and
rearwardly in such a manner as to bend the
flap down before it passes under the flap
holder. The latter is a piece of sheet metal,
forming an inverted U in cross section, by
which the flap is held in folded position, but
is not pressed against the envelope. The feeder-belt
at this point, which bears against the folding side of
the envelope, is narrow, so as to clear the flap which
is turned over. The next feeder-belt, however, has a
width equal to that of the envelope, and in feeding
past this the flap is firmly pressed into sealing posi-
tion before being discharged from the machine. The
reason for delaying the sealing action by introducing
a flap-holding device is to permit the mucilage to thor-
oughly absorb the moisture and to become properly
softened before the flap is pressed against the envel-
ope. The sponge which supplies the moistening roller
is situated in a receptacle adjacent thereto. Water
is fed to the sponge from a
reservoir situated above,
and a can is provided at

right downward. The upper

right-hand abutment, and E
the lower left-hand abut-
ment are thus rocked into o

engagement with the piston,
while the other two abut-
ments take up positions out e

of the path of the piston
within their respective off-
set recesses in the cylinder
casing. Steam entering the

the rear of the machine into
which any surplus moisture
is drained. The feed and
pressing rollers are driven
by chain and sprocket gear-
ing from a pair of bevel
gears which are rotated by
the driving pulley. The
long belt, however, which
is situated nearer the front
of the machine is driven by

cylinder through port ¢
expands and forces the pis-
ton to the left. As the pis-
ton passes beyond the end
of the upper left-hand abut-

0w D D 0D

frictional engagement (or
chain and sprocket) with
the shorter belts against
which it is pressed by spiral
springs. These springs,

ment, steam flows into the
recess back of the same and
forces it downward. The
piston will then engage the
lower left-hand abutment,
and aided by the steam
pressure just referred to,
will rock the two abutments
downward. After the pis-
ton passes the lower abut-
ment, the two abutments
will rock back under steam
pressure on the lower left-
hand tail-piece P, to the up-
per position. While rocking
to this position, the lower

abutment rides along the
steam-feeding face of the
piston. A number of

grooves are formed on each
face of the piston just
above the ports B and OC.
These grooves serve as by-
passes which in this casc
permit the steam to pass

A MACHINE FOR SEALING ENVELOPES.
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which are clearly shown in
a sectional view. of the ma-
chine, are self-adjusting
for envelopes of unusual
thickness. The machine
will seal from 8,000 to 15,-
000 envelopes per hour of
any ordinary bulk, mixed
sizes, and especially ad-
justed will seal envelopes
at about the same rate up
to one-half inch in thick-
ness.
—_——————

The United States Naval
Department is about to ask
for bids for the construction
of a floating drydock for the
Philippines. It will be built
here and floated to its desti-
nation, and will be of suffi-
cient capacity to raise a 16,-

000-ton battleship. The
available amount is $1,250,-
000.
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RECENTLY PATENTED INVENTIONS.
Agricultural Machinery.

COMBINED HARROW AND SEED
PLANTER.—A. C. PALMER, West Union,
Iowa. In this machine the seed-planting

mechanism may be combined with harrow de-
vices or the latter may be used separately,
thus saving the farmer the expense of buy-
ing two machines and enabling certain kinds
of seed to be planted in the soil to the best
advantage. The mechanisms are so arranged
that the machine may be turned in a narrow
space at the end of the row. An improved
dropping mechanism is provided and also a
means for throwing the dropping mechanism
out of service.

Electrical Contrivances.

STARTING DEVICE FOR ELECTRIC
MOTORS.—T. M. Pusey, Kennett Square, Pa.
The invention relates to improvements in de-
vices for starting electric motors, the object
being to provide a simple automatic means for
regulating the flow of current in starting the
machine, and thus prevent burning out. This
is accomplished by means of a solenoid
wound with two coils. One of these coils
which is wound to high resistance acts to
raise the core as the speed of the motor in-
creases and thus cuts out the resistance in the
rheostat.

ELECTRIC MOTOR OR GENERATOR.—
J. A. TrrzeL, Sr., Franklin, Pa. Mr. Titzel's
invention relates to electric devices capable
of use either as motors or as generators and
has for its object to provide a construction
by which a strong, and uniform magnetic field
is obtained, so that the apparatus would be
very efficient in either of its capacities.

STORAGE BATTERY.—H. P. Kixg, Os-
good, Ind. The design of this storage battery
is neat and compact and of such form as to
combine the highest efficiency with the great-
est economy of space. The battery plates are
protected to some extent by their form and
are arranged to be conveniently housed in an
ordinary battery jar.

ALARM DEVICE FOR TANKS.—M. Ku-
BITZKY and R. B. STEwWART, New York, N. Y.
These inventors have produced an economic
form. of electric alarm, especially adapted for
use in connection with drip-pans, tanks, wash-
tubs, and other receptacles, to indicate when
the water or other liquid therein has risen to
a predetermined level and thus tend to pre-
vent an overflow from such receptacle.

Mechanical Devices.

ESCAPEMENT FOR TIMEPIECES.—F. H.
Voigt Philadelphia, Pa. The object of this
invention is to provide certain improvements
in escapements for watches, clocks and other
timepieces whereby the action of the escape-
ment is rendered more positive and the fric-
tion of the working parts is reduced to a min-
imum to insure long accurate life of the es-
capement.

SAWING APPARATUS.—J. A. BRINES,
Kresno, Cal. The apparatus comprises an es-
sentially U-shaped frame around which an
endless saw is adapted to travel. The frame
is adapted to swing from a center, so as to
bring the $aw into proper sawing position.
The saw is driven by a motor. The operator
may permit the frame to drop slowly and fol-
low the action of the saw mill until the log is
cut entirely through.

VALVE MECHANISM.—OLE SWENSEN, Sr.,
Cresco, Iowa. Means are provided in this in-
vention for removing grit from a valve-seat
and permitting ‘the valve to be reground with-
out necessitating its removal from its mount-
ing. The valve is provided with two stems,
one of which is hollow, and which serves to
raise and lower the valve from the seat, and
the other which serves to rotate the valve
and grind its surface on the seat.

DUMPING VEHICLE.—G. R. WERNER,
Colby, Kans. This dumping vehicle belongs
particularly to that class used in connection
with a grain header. The invention provides
a device of this character which will operate
to dump the grain on the ground in even rows,
so that the grain will be in convenient shape
for drying out before stacking.

APPARATUS FOR TUSE IN RAISING
WRECKS.—1. JoHxsoN and C. JACOBSON,
Chinook, Wash. The invention belongs to that
class of apparatus employed for raising
wrecks in which hoisting devices are applied
to some form of float and connected with chains
adapted to be passed around the submerged
wreck. This improved form of apparatus may
be easily manipulated and is adapted to main-
tain its position upon the float.

COTTON-PRESS.—W. H. Megcoy, Colum-
bia, La. This cotton-press is provided with
an improved bale-box revolubly supported on
a frame in an improved manner. Improved
reversing means are provided for driving the
bhalc-box follower alternately in opposite direc-
tions.

BORING AND TENONING MACHINE.—A.
A. KocH, Montezuma, Iowa. The invention
provides an improved boring and tenoning ma-
chine which is of simple and durable construc-

tion and may be easily manipulated to accu- -

rately form tenons on the ends of wheel
spokes and to bore fellies and other articles.

TURN-TABLE FOR USE IN MINES.—W.
L. Eppers and J. HaMILTON, Mount Wash-
ington, Md. These inventors have provided an
apparatus by which the shaft cars may be
transferred to and from the galleries or levels
with ease and rapidity, so that the transfer
of the mined product is unnecessary. In
orief, a car once loaded in the gallery or level
is run to the shaft and then transferred to
the shaft track and hauled out of the mine.

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

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once #nd we will
send you the name and address of the party desir-
ing theinformation. In every case it is neces=
sary to give the number of the inqu(gry.

O.

Marine Iron Works. Chicago. Catalogue free.

Tnquiry No. 3280.—For parties to manufacture
electro-n:agnets and cores of special design.

AUTOS.—Duryea Power (0., Reading, Pa.

Inquiry No 3281.—For the makers of ** Pegulose”
or similar article for waterproofing paper.

* C. 8.” Metal Polish.

TInquiry No. 3282.—For makers of headed wire
pins (tempered) tor perforating machines.

Dies, tools, models. Am. Hardware Co., Ottawa. [1l.
Inquiry No. 3283.—For makers of dust pans.

Coin operated machines. Willard, 284 Clarkson St.,
Brooklyn.

Indianapolis. Samples free.

Inquivy No. 3284.—For the manufacturers of a
combined shirt and collar ironer,

Handle & Spoke Mchy. Ober Mfg. Co.,
Chagrin Falls, O.

Inguiry No. 3283.—-For makers of oil burners for
furnaces, heaters, etc.

Sawmill machinery and outtits manufactured by the
I.ane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 3286.—For makers of mills for grind-
ing wood.

Sheet, bar. rod or wire. cut, formed, any shape.
Metal Stamping Company, Niagara Falls, N. Y.

Inquiry No. 3287.—For dealers in Kieselguhr.

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

Inquiry No. 3288.—For dealers in dividing en-
gines.

Manutacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South Canal Street, Chicago.

10 Bell St.,

Inquiry No. 3289.—For manufacturers or dealers
in wire netting.

The largest manufacturer in the world of merry-ge-
rounds, shooting galleries and hand organs. For prices
and rerms writé to C. W. Parker, Abilene. Kan.

Inguiry No. 3290.—For a machine for shelling
peas by hand power.

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

Inquiry No. 3291.—For dealers and manufactur-
ers of asbestos goods.

The veicorated ** Hornsby-Akroyd ” Patent Safety Oil
Kngine s built by the De La Vergne Refrigerating Ma.
chine Company. Foot of East 138th Street, New York.

Inquiry Neo. 3292.—For manufacturers or dealers
in machines for manufacturing indurated fiber wire
from wood pulp.

W ANTED.—First-class machinery draughtsman. One
with gas engine experience preferred. Address giving
references. to Holland Torpedo Boat Company, New
Suffolk, Loung Island, N. Y.

Inquiry Ne. 3293.—For manufacturers of sugar
grinding mills.

WANTED.—Engineer, carrying first-class license, to
take chargeof power plant and general power machinery
in factory. Must be experienced man. Salary $25to $30
per week. Apply 91 Front Street, Brooklyn.

Inquiry No. 3294.—Fcr manufacturers or dealers
in rubber novelties, such as balloons, rubber balls, etc.

Gasoline Automobile Batteries. William Roche’s
** Autogas ” used properly will carry vehicle twice as
far as any other battery of same weight. William
Roche, inventor and manufacturer, 42 Vesey Street,
New York,N. Y., U.S. A.

Inguiry No. 3295.—For an electro-plating outtit.

W ANTED.—Capable instructor in scientific studies.
Salary $1,800 per annum. Must be first a man of char-
acter. Kair knowledge of science. Address John Bris-
ben Walker by letter only, with references, Room 180
Times Building, New York,

Teguniry No. 3296 .—For machinery for making tin
fruit and jam jars.

W ANTED.—Parties to carry out and pay all expenses
in

patenting automatic pump for pneumatic tires.
Half interest given. Address
J. H. M. Michon,

Sharon, North Dakota.

luquiry No. 3297.-For manufacturers of double-

action water pumps.

Inquiry No. 3298.—For manufacturers of incan-
descent gasoline lamps.

Inquiry No. 3299.—For manufacturers of cook
stoves using coal oil or gasoline as tuel.

Inquiry No. 3300.—
heating flat irons.

Inguiry No. 3301.—For manufacturers of engines
of ahout 100 horse * ower using oii as fuel.

For manufacturers of self-

Inguiry No. 3302.—For manufacturers of the
Columbia zither.
Inguiry No. 3303.—For manufacturers of soft

sheet rubber.

Inquiry No. 3304.—For manufacturers of collar
buttons.

Inquiry No. 33035.—For manufacturers of the
small hand mirror with puzzle on back.

Tngquiry Ne. 3306.—For aplant for the manufac-
ture of steel freight cars.

Inquiry No. 3307.—Fer manufacturers of wooden
hand rakes.

Inqnh y No. 3308.—For dealers in dried herbsand
roots.

Inquiry No. 3309,—For manufacturers of a ma-
chme for winding telephone magneto coils.

Inquiry No. 3310.—For machines for cutting
straw for bushel baskets.

_and Ouerzes

HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not 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 elther by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns Wwill be furnished with
addresses of houses manufacturing or carrying
the same.

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

Scientific American Supplements referred to may hbe
had at the on.ce. Price 10 cents each.

Books referred to promptly supplied on receipt cf
price.

Minerals sent for examination should be distinctly
marked or labeled

(8722) K. T. asks: 1. Is it possible
to synchronize a dynamo and a motor, the latter
run by the former, with reliability as to small
variations of speed? A. The single-phase mo-
tor must closely synchronize with the dynamo
which furnishes the current. Direct-current
motors need not do so. 2. If so, will you give
directions for building a simple and inex-
pensive model to illustrate the fact? For my
purpose the minimum speed would be about
600 revolutions a minute and the maximum
2400. The sensitivity ought to be such that
apy small variation of speed in the dynamo
is transmitted to the motor with reasonable
accuracy. A. The simplest model you can
have to illustrate this is two similar machines,
one driven as a dynamo and the other turned
by it as a motor. 3. Can a 110-volt direct-
current readily be transformed to a 52-volt
alternating of any frequency, and how, with
the least expense? A. A direct-current 110-
volt is readily transformed into an alternating
current of 52 volts pressure by a rotary con-

verter such as is used in stations for this
purpose. 4. Can a 100-volt direct current be
used for heating metals by immersing in

A. A 110-volt direct current
high enough to heat

water, and how?
is not of a pressure
metals quickly in water. as in the water pail
forge: 220 volts are needed. Salt water is
put into a pail in which a lead plate forms
the electrode, while the iron attached to the
pole is inserted into the water. It is in-
stantly made red hot.

(8723) W. A. B. asks for a formula
for glaze or glazing used in the manufacture
of candies and crackers. A. Boil sugar and
water to a point just before it will pull out

stringy between the fingers. Dip in this so-
lution.
(8724) W. M. C. says: I have a brass

coil boiler, in which there is a great deal of
sediment and scale and which is steaming
poorly ; please advise me what preparation I
can clean it out thoroughly with. A. You can
clear the sediment and incrustation in your
boiler by injecting a strong solution of caustic
soda, say 10 per cent of the contents of the
boiler, using it for the day; then blow out
while steam is up, and repeat for a few days.

(8725) C. R. says: If I were to take &
cannon 3 inches in diameter and 1 inch bore
and fit a screw cap firmly on the mouth of
it, and then explode a piece of guncotton with-
in, while the cap is screwed on: 1. Would
the cannon burst? A. Plugging up a cannon
charged with guncotton is a dangerous ex-
perintent. The charge would burst the can-
non or blow out at' the vent. 2. After
cooling it would there be any explosion
upon unscrewing the cap” A. There
will be no danger in opening the cannon
after explosion if it did not open itself. 3.
Do you think the heat generated within the
cannon would be sufficient to melt an iron or
brass screw 14 inch or 1% inch in diameter?
A. The heat of the explosion is too quick to
melt the screw.

(8726) C. G. asks: How can I remove
nitric acid stains from a blue cloth coat and
bring it back to its former color? The acid
having been dropped on the cloth and pressed
with a smoothing iron. causing the part ot
the cloth where the acid dropped and was
pressed to turn yellow. A. The stain caused
by nitric acid on blue cloth can be removed by
the immediate use of ammonia, in case the acid
was weak. Strong acid will usually give a
permanent stain. With an old stain from
nitric acid nothing can be done.

(8727) A. K. B. wants a receipt for
canning corn that will make it keep in tin
cans and not ferment. How is it canned to
make it keep?
corn sufficiently to destroy all bacteria that
would produce fermentation. Seal while still
hot, so that no air can gain access to the
corn. Salicylic acid is commonly used as a
preservative : the failure to secure good re-

A. It is necessary to cook the:

sults has probably been due to the fact that.

salicylic acid does not dissolve readily in cold
water, and hence it may have separated out.
Borax, and especially boracic acid, are used
most largely to-day. The bulk of testimony
seems to Indicate that moderate amounts of
these produce no injurious effects upon the
human organism, but seem to be thoroughly
eliminated through the action of the - 'kidneys.

© 1902 SCIENTIFIC AMERICAN, INC.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were lssued
for the Week Ending
October 14, 1902,

AND EACH BEARING THAT DATE.
LSee note at end of list about copies ot these patents.]

Accumulator, J. B. Relin.................. 711,122
Acid and making same, polyamidoanthra-
quinone sulfo, E. Hepp............... 711,310

Acid by the contact process, apparatus for
making sulfuric, G. C. St
Adding machine, M. Garrison...
Adding or subtracting rule, N. H. Kodama.
Adjustable chair, J. E. Archambeault....
Alkaline hydrosulfites and making same,
solid, M. Bazlen ........ccceeeueennn
Animal shears, R. Shedenhelm...
Annealing apparatus, J. J. Tynan
Arsenie, ete., apparatus for separating and

711 412

711,377
. 711,129
711,138

recovering fumes of, G. C. Stone..... 711,188
Arsenic fumes from furnace gases, sepa-

rating and recovering, G. C. Stone.... 711,187
Axle, W. J. Galerno ...........ccveuunnn 710,964
Axle spindle, self-lubricating, J. Y. Brown. 710,944
Bailing press, E. Byars.............ccu... 711,097

Ball, see playing ball.
Balls, manufacture of pla)mg E. Kemp-
sha]l ............... . 711,215
Basin, wash, . Totham. 711,238
Basket, cotton, W. L. Mean . 711,410
Bell, electric, C. L. Burlmgham .......... 710,946
Belt roller support, conveyor, E. C. Bacon. 710,936
Belt supporting loop attachment, A. L.
Brinckle . 711,149
Bicycle hub clutech, C. M. Rhodes. . 711,001
Bicycle saddle post, adjustable, .
Goodrich ....... ... it 711,205
Billiard or pool table, W. S. Wickham.... 711,030
Binder case, transfer, E. B. Goodman..... 710,965
Bobbins, cops, ete., packing and holding
device for, D. G. Baker.............. 710,937
Boiler pipe cleaner, J. H. Williams 711,370
Bolster spring, N. Haverson 710,969

Bolting machine, J. C. Maun. . 711,222

Book and study table, A. F. H. . 711,048
Book, file, W. BuskirkK................ 710,947
Boot or shoe, A. F. Littlefield............ 711,058
Boot or shoe cleaner, Bengtson & Gustaf-

LI S 5606 06000600000000008000680000000 711,194
Bottle closure, F. W. Leuthesser ......... 711,420
Bottle washing machine, W. J. Cunning-

BAM  ooter ittt e 711,244
Bottles, cans, etc., top for tooth powder

H. . Kent L. 711,052
Bottles, ete., closure device for, R. B.

YerDyY i e e e e e 711,146
Bottles, machine for forming narrow neck,

Haley ........ciiiiiiiiiinnnnns

. . 711,159
H. L. Averill

Box, 711,374

Box contents indicator, E. 711,240
Box for packing rings, ete, E L. T Y. 711,024
Box form, expansible, C. W. Hobbs.. .. 710,975
Box machine, F. G. Pennock............... 711,119
Brake for street car railways, ete., H. T.

{03210 55 5 80088 50030000030 80003000000 711,280
Brooder, M. J. Mapes...
Brush,

A R, Wiens......cov0veeeniecennns
Brush making machine, J. F. Mumford...
Brush, tooth, F. Rench
Button fastener, collar, W.
Button, metallic, R. Mclxm
Button, tufting, H. Higgin..
Button turning machine, pearl, J. Loog....
Buttonhole and button location marking ma-

chine, Powell & Vaughan

710,985
711,175

Camera, photographic, F. W. .. 711,064
Can cover, Dravo & Miller.. 711,100
Can cover, M. J. Lawless.. . .. 711,405
Can opener, H. Sidman............ .. 711,355
Can washing machine, J. Kellingten .. 711,427
Car brake, J. Toner............... .. 711,084
Car brake, C. M. Haynes....... ... 711,208
Car coupling, G. A. Hermanson........... 711,160
Car draft and bung frame, combined, L.

T. Canfield ............. ... ... ivinnn 711,283
Car draft rigging, R. V. Sage.... . 711,265
Car, dumping, Farlow & Schimpf‘... 711,420
Car fender, street, R. A. Boettler.... .. 710,941
Car loader, box, G. F. Bartlett, Jro.li 711,193
Car, railway, H. M. Hoover. ..711,163, 711,164
Car step, T. Kendrick ..... . 11,0561
Carbureter, G. M. Schebler. 711,005
Carbureter, T. H. J. Leckban .. 711,429
Card holder and score card, p H.

H. Freeman ........coceiveeevuicennans 711,103
Carriage, folding child’s, S. R. Evans...... 711,247
Cartridge shell recapper and decapper, H.

Robinson .........evviiieiinennnnn. 711,231
Case. See Bindery Case.
Cashier, mechanical, Dement & Hull...... 711,151
Chair head rest, B. Pickering......... .. 711,259
Christmas tree holder, J. C. Kimsey. .. 711,217
Churn, P. S. Henthorn............. .. 711,106
Cigar, B. A. Kline..............oooviiun.. 711,250
Cigar-tip cutter and lighter, combined, F.
B B S 5 66 608G 0 00000000000000000 711,171
Cilcuit closer trolley signal, W. M. Chap-
.......... 711,036
Closet basms, device for e:

lids of, N. Rubenstein............ .. T11,127
Cloth steaming apparatus, ‘W. Hebdon. .. 711,399
Clutch, friction, H. Wr...ooeeenenns .. 710,988
Coat haugm, H. L. Wright.......... .. 711,145
Cock attachment, gas, A. E. Kraeger. . 711,113

appmatus for making, L. ()r

100 345 IS5 8068 6 06000 000 806008 800000000
Coffin sides, . G. Kregel...
Coke oven, retort, Wilcox & Wagener.
Combination lock, H. C. Lowrie.......

Coffin sides,

Condenser, steam motor, A. P. Dodge...... 711, 381
Connecting rod key, automatic, E. J. Brew-

1 O 0000 000006800080 8000000006000 711,241
Conveying and hoisting machines, cable car-

rier for, E. Titecomb............... 711,137
Copper from copper precipitate, recovering

metallic, D. MecKechnie................ 711,173
Cooking utensil, G. P. Coyle..... .. 711,385
Cotton choppel, W. B. (astles.. .. 711,417
Cotton compress, J. L. Sheppard.. .. 711,363
Counter, word, T. A. Smith .. 711,359
Covers for pots, ete., attachment for, M.

JooCameron ... i 710,950
Crane and hoisting apparatus, T. D. Hol-

Hek. ..o it e e s e 711,400
Cream, etc., apparatus for 5

T. Sharples .........oiiiiiiiiinnennn, 711,009
Cultivator, J. W. Alexander.... . 711, '<l71

Currycomb, Greene & Wood
Cycle brake operating handle,
Damper, stovepipe or drum, C. C.

A. Sharp..

McCurley

Demijohn holder, A. B. Park..............
Dental mandrel, G. J. Paynter..
Denture, artificial, W. P. Lacy
Derailing switch, J. C. Hare...

Desk lid support, W. Holt

Detonator and catapult, combined, A. Del-

Erande ... 710,956
Dish cleaner, J. W. & B. C. Read 711,000
Display eclip, hat, A. Martin,..... .. 711,253
Distilling apparatus, H. Hirzel .. 710,974
Distributing and dispensing device, W. A.

Freise .....coiiviiiiiiiiiiiiiia., .. 710,963
Diving apparatus, E. B. Petrie... 711,342
Draft gear and buffing apparatu: S

& Meier ............. 711,345
Dress shield fastener, J. . 711,234
Driers. See rotary me(‘hdm(al drie ;

Drilling machine, A. W. Wigglesworth.... 711,448
Drinking fountain, poultry, F. Pohley..... 711,224
Dye and making same, dark sulfur, E. Cul-

S 5656006000 800000000088500000000 711,038
Earring protector. M. Wolfberg. . . 711,269
Egg beater holder, W. B. Smith. 711,185
Electric battery, A. J. Cook............... 710,953
Electric circuits, device for locating breaks

and grounds on, M. J. Myers......... 710,990
Electric conductor, underground, C. Borel.. 711,414
Electric current rectifying apparatus, G.

B. Batten ............... 711,276
Electric switch, an. 711,246
Electric time swltch W B Coulter....... 711,198

(Continued on paye 280)
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00D orMETAL
Workers

Without Steam Power should N
use our Foot and Hand Power N
Machinery. Send for Catalogues

A—Wood-working Machinery,

B—Lathes, etc.
SENECA FALLS MFG. CO.
695 Water St., Seneca Falls, M.Y..

MACHINE SHOP OUTFITS,

00

LS+°SUPPLIES
CATALOGUE FREE.

120 CuLvRT ST
CINCINNATI,O,

Sl

SEBASTIAN LATHE C?

and Turret Lathes, Plan-
FOOt and POWEI‘ ers, Shapers, a.nd‘ Drill ]E;reﬂses
SHEPARD LATHE CO.. 133 W, 24 St., Cincinnati, O.

HAVE THE LATEST IMPROVEMENTS
No machme shop can be thoroughly up-to-date unless
it has the most
modern per-
3 fected tools.
gor instance,

ol
ASHLEY PATENT NIPPLE HOLDERS
hold nipples for cutting either right or left hand threads.
They hold the sleeve from turning and take the strain
off both the sleeve and shank thread. Made of best
quality cast steel, carefully fitted. Long or short nip-
ples cut with equal facility. The Ashley Holders are
of light weigit and compact form.

WALWORTH MANUFACTURING CO.
128 10 136 FEDERAL ST., BOSTON, MASS.

Astropomlcal ‘
" Engineering

Instruments
MANUFACTURED BY
W. &. BD. MOGEY,
Bayonne City, N. J.
F~ Send for Catalogue.

BOGART GAS ENGINES

Double Cylinder, 50 h. p.
and upward 0 500.

FARRAR & TREFTS,

Steam Engine &
Boiler Works....

54 to 56 Perry Street,
BUFFALO, N. Y.
Cumlogue on Application

THE EUREKA CLiP

'The most useful article ever invented
tor the puipose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Companies and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. Inboxes of 100 for 25c.
T'o be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Samplecald by mail, free. Man-
utnctured by Consolidated bafe.t]y

mr(,o., ox 121, Bloomfield, N.
If You Want the Best Lathe and Drill

&2

WESTCOTT’S
Strongest
Grip, Great-
est Capacity \§
and Durabil-
itz Cheap and Accurate.
Westcott Chuck Co,., Oneida, N. Y., U, S. A,
Ask_for catalogue in English, h‘ench, Spanish or German.
FIRST PR1ZE AT COLUMBIAN EX POSITION, 1893,

There is never any question
about the quality of a

B. F. BARNES
UPRICHT DRILL.

The tool here illustrated is our 20-inch
Drill, and we guarantee it to drill up to
linen in steel and 14 inch in cast iron S=gg
at a good gait and wmhnut strain. V. e
build larger sizes and will be glad to
send full data on our entire line to
interested people.

B. F. BARNES CO., Rockford, Ill.

V8u USE GRINDSTONES ?

[f so we can suppiy you. Al sizes
mounted and unmounted. always
— kept in stock. Remember, we make a
specialtyot selecting stones for all spe-
cial purposes. ¥~ Ask for catalogue

The CLEVELAND STONE CO.
2d Floor. Wilshire, Cleveland, 0.

WORK SHOPS

of Wood and Metal Workers, with-
out steam power, eqmpped with
BARNES’ FOOT POWER
MACHINERY e

allow lower bids on jobs, and give
greater protit on the work. Machines
sent on trial it desired. Catalog Free.
W. F & JOHN BARNES CO.
Established 1872,

1999 RuUBY ST., ROCKFORD, ILL.

*§[00
&.lniul.)omlnoz

66
WOLVERINE”
. .
Gas and Gasoline Engines
STATIONARY and MARINE.
The **Wolverine” is the only reversible
MarineGus Engine on the market.
It is the lightest engine for its
power. Requires no licensed en-
gineer. Absolutelysafe. Mfd. by
WOLVERINE MOTOR WORKS,
12 Huron Street,
Grand Rapids, Mich.
-
w E L Machines
Over 70 sizes and styles, for drilling either deepor
shallow wells in any Kind 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.
WILLIAMS BROS,, Ithaca, N. Y.
e1 ht 33{ pounds. Will light our 6
i‘n rlmz bells, explode powder.
Output 0 watts. A'samotor will de-
velop 1-32 h. p. Wound
for voltages4 or 6 as de-
sired. Othervoltages up
to 110 to order.

3¥" Send stamp tor
illustrated circulars.

ELBRIDGE ELECTRICAL MANUFACTURING COMPANY,

Scientific American

OctoBER 25, 1902.

Extension table, S. Dusenbery.

Game apparatus, G. W. Gri
Game device, H. G. Higgins...
Garden implement, H. H. Jensen.
Garment supporter, H. C. Hine...
Gas engine, E. G. Shortt.........
Gas engine, W. J. Wright
Gas furnace, Shaw & Fee
Gas generator, acetylene,

Reynolds
Gases or vapors, apparatus for

reducing the

temperature of, F. I.. Dyer............
Gases or vapors, reducing the temperature

of, I'. L. Dyer.......c.oviiriiecnnnne
Gear, clectromagnetic transmission, H. A.

| W E 568 060000006000 636660 8000000003000
Gearing, J. R. Carter.................

Glass grinding machine, W. McLaughlin.'
Gluass working machine, I. W. Colburn..
Gold and sulfurets, saving fine, F. M. Gra-

Farnoff

Jar, can, etc., closure, J. W.
Jar closure, H. F. Webb

Jar closure, R. E. Meyver..................
Knife polishing machine table, A. Gronvold
Labeling machine, F. C. H. Strasburger..

Labeling machine printing attachment, F.

Musical mstruments,ppneurﬁatic motor for

Elbridge, N. Y., U

(Continued on page 281)

Electrical traction system, W. S. Hill.... 711,107
Electrode, arc lamp, H. Bremer....... . 710,943
Elevators, driving chain for cont: Ww.

H. AStOD ..ievevecerecncncnnas vees 710,934
Embalming apparatus, A. H. Grant.. .. 711,394
End gate securing rod, H. M. McGrew.... 711,336
Engines and tenders, running gear for trac-

tion, Miller & Austin 711,330
Engraving machine, J. Brady 711,095
Engraving machine, P. V. Avril 711,273
Envelop machine thread gummer, J. L.

- BowleS ..c.vvvcescrcsiscscnesccnncanne 711,415
Excavating and constructing tunnels or

other subterranean or submarine strue-

tures, C. Sooysmith .............c0vus 711,012
Excavator, G. H. Williams..... . 711,449

Eyeglasses, F. Stewart 711,362
Ian, electric, B. Blum. . 710,940
Faucet, self-closing, W. £, . 710,945
Feed table shifting mechanism, .

Cromwell ...iviieieieeiecernecnsnnnsnns 711,418
Feed trough, J. AhrendsS.......ccvveeuennas 711,032
Fence makmg machine, J. & P. W. Sommer 711,011
Fence, wire, J. F. Donaghy......covuvns .. 711,388
Fence, wire fastener, G. H. Wright. .. 711,450
Fertilizer distributer, J. R. Ayers.. ..o 711,274
File, document, W. S. Ebbets...... .. 711,301
Filing case, card, F. W. Tobey..... . 711,447
Filter, G. F. Goddard..............oo..... 711,046
Fish or meat in cans, machine for salting,

J. Kellington .....cocviivnviiinnenennns 711,426
Fish trap, P. M. Benseth. .. 711,379
Fishing float, self-striking, C. 5 . 711,318
Flue cleamng cutter, rotary, C. B Enst . 711,043
Fluid pressure blake, T. J. Leabo.......... 711,406
Flushing apparatus, closet, C. H. Rollins.. 711,232
Folding screen, J. Kaufman 711,322
Foot, tree, A. D. Tyler, .Jr.. .. 711,025
Forage press, J. Ferrier.... . 711,302
Fruit jar, D. Ray...........oiiviivnnnn, 711,260
Fruit or vegetable protector,

D 5253 0 711,225
Fuel, artificial, W. A. Koneman. . 711,167
Fuel block or briquet, F. Chailly 711,242
Fuel briquet, artificial, W. A. Koneman... 711,167
Fuse, electric, F. Bruggeman.............. 711,150
Fuse for explosives, electric, F. Schroeder. 711,006
Game, A. A. Caille .. .. 711,383

. 711,346

711,419
710,957
711,300

. 711,035
. 711,067
. 711,287

JETil S8 8600800000 000006000000800000000 711,047
Grain dull J. A. Royster......... .. 711,003
Graphite, makmg, E. G. Acheson .. 711,031
Gun, machine, H. H. Kryger..... . 711,218
Hammer, J. J. Green.........ceeeeeeeee.. 711,206
Hamwmer and wrench, combined, C. J. Mag-

FEIL | 5n6a0060000000000000000000a0000000 711,408

Hammock and support, Manning & Cameron 711,221
Hanger. See coat hanger.
Harvester, G. W. Haines...........covvuns 711,157
Harvester, L. E. McCahan..........covuenu. 11,330
Harvester, corn, D. E. Anthon reissue.. 12,044
Hat fastener, D. M. Pfautz...... seesns . 711,343
Hat pin retainer, C. E. Stubbs . 711,364
Hay cap, G. W. Simons.... 711,356
Hay press, R. L. Woodruft...... 711,270
Hay retarding device, H. Green... 710,967
Hay tedder, E. D. & O. B. Reynolds....... 711,226
Heater section or radiator, Palmer & Carl-

T 560600000006000004009600000000000600 710,994
Hide scraping machine, M. Conway........ 710,952
Hoisting and conveying apparatus, M. A.

& O. W. Callahan ........covivvnunenn . 710,948
Hoisting and dumping device, C. Jackson.. 711,049
Honeycomb uncapping machine, A. C. Miller 711,223
Hoof pad, E. W. POWerS...vceveeeeennnannns 710,999
Horseshoe, . B. Merck........... .. 711,063
Hose supporter, W. S. Hunkins . 711,108
Hub, Westbrook & McCasland............. 711,368
Hub and axle for bicycles, etc, elastic,

) T i ¢ A8 S 5 R B a 0G0 H0a 006080860 711,077
Hubspindle and thim -

(1 80000000040 0000000000 .. 711,395
Hub, wheel, G. Kesselring .. 710,984
Incandescent burner, T. M. Jamison. .. 711,321
Incubator, L. P. \Ielster . 711,453
Index rod, card, D. E. Hunter 711,110
Insulated joint for track circuits, S. P.

MceGough oot e 711,256
Insulated rail joint, M. J. Greeney........ 711,105
Insulated rail joint or connection, J. H.

................................. 711,411
Insulated coke ovens, etc., means for, M.

UpdiKe .i.iuiiitiiiiintnnanecnennenenns 711,026

Iron bearmg substances, briqueting, J. H.
......................... 711,059, 711,060
Iromng board adjustable clamping devm«-

Artos & JacksSon.......ceviiiiiiiiienns 711,373

Irrigating, check blocker for, F. W. Smith 711,079

711,397
711,018

. H. Strasburger ................0.... 711,019
Lamp, R. M. Dixon.............. 711,299
Lamp dome support, R. M. Dixon 711,297
Lamp globe support, R. M. Dixon.. . 711,296
Lamp, incandescent oil, E. E. Flora........ 711,153
Lamp socket, incandescent, W. A. Church.. 711,243
Leather staking machine, W. H. Moore.... 711,172
Ledger, loose leaf, E. B. Goodman........ 710,966
Ledger, self-indexing, S. B. Kirtley. . 711,249
Leg, artificial, J. A. Peer......... £ 710,996
Linotype leader, Cole & Wilson............ 711,288
Liquid fuel spraying apparatus, J. D. Swen-

E I 58666000000000000000000600000000000 711,267
Liquid meter, J. C. Anderson...... 711,191, 711,192
Liquids, receptacle for containing and ad-

ministering volatile, C. L. Gebauer.... 711,045
Lock, G. De Cesare.......oceeveueenncenns 711,040
Lock, R. L. Kirk... .o 711,111
Lock, C. Bayer ........coeieueuvnnns . 711,376
Locomotive boiler, J. S. S. Fulton........ 711,044
Log cars, automatic toggle chain release

for, Ashcraft & Lubbes............... 711,271
Loom picker staff check, R. Riding et al.. 711,002

Loom shedding mechanism, A. C. Fischer.. 711,391
Looms, filling carrier receptacle for filling

replenishing, C. F. Roper 711,126
Lubricator, Deare & Leckner... 711,295
Lunch box, heated, B. R. Skinner 711,357
Measuring and filling apparatus, A. C.

A A8 1 805666009 0000000000006006660300 711,144
Measuring instrument, liquid, G. Schirmer. 711,128
Metal cutting roll, expanded, O. Bradford.. 711,416
Metal dressing machine chute, Stiker &

Burton .........00000000. 0000000000000 711,237
Metal shears, I. Morris . 711,435
Metallurgical furnace, P. Meehan.......... 711,062
Metallurgic furnace and precipitating water

tank, combined, G. Bryan.....ecooe.... 711,281
Meter. See Liquid Meter.

Molding machine, E. E. Punzelt....... . 711,072
Monoline machine, W. W. Wotherspoo: . 711,143
Motive power generating apparatus, L. D.

Copeland .............. 500050000 ool 711,289
Mowing machine, grass or grain, 0. F.

Richter ........ciivviennenne cesecessss 711,125
Music leaf turner, G. H. Straight..... . 711,189
Musical instrument, R. F. Flemmings...... 711,203
Musical instrument automatic playing at-

tachment, H. M. Salyer....... eee.. 711,004
Musical instrument pegs, holder for #

stringed, S. A. Gre 500 711,396
Musrcal instruments, strmged W. Gabrlel-

........................ . 711,104

mechanical, H 711,158
Nail forming machine, 711,248
Nut lock, B. R. Swords . 711,366

This is a

R OLLER

,BEARING
* Not a GRINDING Machine

' Every PART Rolls.
Plain bearings and caged
roller bearings rub and
grind.  Send for circular.
American Roller
Bearing Co., 32 Bin-
ferd St., Bostox, Ma:
l\ FRA‘H\L]V PETEP.s¢
e St, Chicago, I
(:en \lgr Western Dept

Gas Engineg
IGNITER

Com;l);ete with spark coil, $12.00.
The Best Thing on the mark
Latest and most improved model.

(& Send for Circular.
Carlisle & Finch Co., 233 E. Clifton Av.,

The Franklin Gas Engine

One-Half Horse Power

worth $100complete. We sell all neces-
sary castmg_s‘ materials and detail draw-
555 for § For real work—not a toy.
revmutlons per minute. Upright or
horizontal form. Finished parts sold
separately. Runs by gas or gasolene.
For boys and men with a mechanical
turn. Write for circular 9.

PARSELL & WEED,
129-181 West 81st St.,, New York.

THE “A. R. B.” UNFOLDED,

Cincinnati, 0.

6% FRANKLIN
Model Shop

Apple Economical Gas Engine Igniters
Are positively the best
built  for  Stationary,
Automobile and Marine
Gas Engtnes, cither touch
or jump spark system.
We'are the leaders in the
manufacture of Igniting
Dynamos, Magnetos,
Governors, Coils, Plugs,
ete.  Write for printed
matter. The Dayton
Elcetriecnl Mantyg,
Company. No. 80 South St. Clair St., D

New York stock carried by Chas K Miller, 97 Reade
Philadelphia
St. Louis stod |rned bv A. L. Dyke, Linmar Bui . Boston Stock
carried by Electric Gas Lighting Co., 195 Devonshire Street, Boston, Mass.
Dunham, Carrigan & Ihyden (0, San Francisco, Dlslrlhu(lll" Agent;
for Pacific Coast.

reet, N, Y.;
ce, The Bourse; Chicago OHue 1921 La Salld Street.

ACETYLENE GAS AND CARBIDE OF
Calcium.—All about the new illuminant. its qualities
chemistry, pressure of liquefaction, its probable future
experiments berformedwith it. A most valuable series
of articles, giving in comblete torm the particulars of
this subject. Details of furnaces for making the carbide
gas generators, gasometers, burners, ete. %‘Ontamed 1n
SCIL\TIFIC AMLRI(‘ AN SUPPLEMENT Nos.

1124, 1133
9.1 1206and1 “0‘I' Price 10
cents each, by mail. from thi« office, and all ne wsdealers.

3 Circulars, newspaner Press, 3.
Larger size, $18.00. Money saver.
Big profits printing for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to

factory, The Press Co., Meriden, Conn.

Dr. Deimel
Underwear

The Dr. Deimmel Underwear is of
true Linen-Mesh. It hasmadethe
word “‘I,inen-Mesh’” famous

wherever underwear is worn.

All whowantthe genuine article,
the one which gives freedom, com-
fort and protection each and every
day of the year, winter and sum-
mer, spring and fall, will get the

Dr. Deimel Underwear.

THE NAME AND TRADE MARK
are the SAFEGUARDS TO GO BY
For catalogue and
samples of material
address

All genuine Dr.,
Deimel garments
bear this
trade-mark.

The Deimel Linen-Mesh Co.,
Dept. J.2, 491 Broadway, N. Y.

OR
SAN FRANCISCO, CAL,
WASHINGTON, D. .,
MONTREAT,, CAN.,
LONDON, W. C., D\G
BROOKLYN,

111 Montgomery St,

728 Fifteenth St., N. W,
202 St. Catherine St.
Hotel Cecil, 83 Strand,
510’ Fulton St,

ROTARY ENGINES.—ARTICLES ON
this type of engine. giving many details and illustra
tions, are contained in SUPPLEMENT . 1158,
1186, 1193 and[1309. Price 10 cents each. For
sale by Munn & Co. and all newsdealers.

MOTOR
CASTINGS
$7.50. Blue

Prints
and full instrue-
tions furnished
with each set

The only com-
plete set on the
market.

‘Threaded with ease by one
‘man and a

FORBES

< PATENT DIE STOCK

Smaller sizes proportionately

easy. Send for Catalogue.
MACHINE No. 30. THE CURTIS & CURTIS CO..
Range }4-2in.R. & L. -6 Garden $t,, Bridgeport, Conn.

Consumers’ Oil Burner

A—Orifice for flame. B—Oil inlet. C—Screw
joint to pan. D Heating coil or retort. E—
Flame deflecting plate.

The Conrsumers’ Qil Burner is

every-day household.
It has all the advantages of gas,

doing the regular cooking.
heat in the oven, while i* is instantly

bread, and no deadening of your fire.
It has been tested for five years in

For further information, terms, etc.,

Ghe CONSUMERS’
540 Drexel Building A4

© 1902 SCIENTIFIC AMERICAN, INC.

It is as quickly lighted and easily regulated as gas;

TMH E

GConsumers’

Oil Burner

FOR DOMESTIC USE

'Cheaper and Better than

Coal or Gas
USES REGULAR KEROSENE

Gne Ballon of il will give full heat-

ing capacity for 12 hours
at a cost of 8§ cents

This is cheaper than ceal at the
normal price. Turns the oil into
gas, not vapor. No possibility of
explosion. The only burner that
will not carbonize. Fully ap-
proved by Fire Uaderwriters.

the latest and only absolutely practical

apparatus for using ordinary kerosene for cooking and heating purposes in the

and the additional valuable feature of

fitting the regular range now in use, whereby it heats the water-back as well as

maintains a steady, even
available for broiling steak or toasting

a large boarding house by the Invento1.

A recent test in New York for eight days, cooking for forty-four persons, it took
1.93 gallons of kerosene for eight hours’ cooking per day, using two burners,
under 19 pounds pressure, whereas the normal pressure for house use is 10 pounds.

address

OIL BURNER CO.
e PHILADELPHIA, PA.

BES™ Tervitory can be arvanged for and exhibits given to vesponsible parties.
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‘A YEAR’S
SUPPLY OF

CIGARS
FREE

‘W e guarantee you two yvears’ smoking for the price of one,
because we have cut loose from the jobbers, who have taken
the product of our factory for years, and go direct to YOU
with the same mne tested brands of Cigars, selling them by
the box, char, aid, at precisely factory wholesale
prices; putting tl e plO its of Jobber, Salésman and Retailer—
three profits, in your poeket

Our line is so very compiete—cigars of all prices—to suit all
tastes—that we absolute]}; guarantee to please you, besides
saving one-halft of your smoking expenses—if
not—if you are not in every way entirely smshed—)ou get

YOUR MONEY BACK

cheerfuily and willingly. Sendfor FREE booklet which ex-
plaius everything ; shows how we sell high-grade cigars from
dc. to Bc., Others from vc. to 3c., in boxes of 25 ur 50, Express
Prepaid ; or, for THe. we mail a trial box of 12 assorted cigars,
sucel as your dealer will ask and 2 for 25c. for.

References, any Bank, ency, «ny Customer.

JNO. B. ROGERS & (0., 421-A Water 8t., Binghamton, N.Y.

GASOLINE

ENCINES
Marine & Stationary
frora 1-4 to 16 H. P.
A thoroughly satisfactory eng’'ne
at a moderate price.
Write for catalogue.
THE CLIFTON MOTOR WORKS,
233 E. Clifton Ave., Cincinnati, O

THE MOST MODERN AUTO

ELTIORE AUTOMOBILES.

Practical, Durable
Efficient. Easy to
control at amy
speed. Doublecyl-
inder motor,
smooth gliding mo-
tion. 2models, §
§1500. Get further
information free.

ELMORE MANUFACTURING CO., Clyde, 0., U. S.A.

IGNITERS
GAS and GASOLINE
ENGINES

The most practical machine
on themarket for Stationary
and \I wrine Engines.

Vrite for Circular.
QUEE\T ELECTRIC CO., 814-513 Broaiway, Cincinnati, @.

MAXIMUM POWER MINIMUM COST.

fyouuse a pump for
beer lard, acids, starch,
petro leum, brewer’ s
mash, tanner’s liquor,
cottonseed oil or flmds,
hot or cold. thmk nr thin

you want to g
TABER ROTARY PUMP

which does the most work at
the least expense. Simply
constructed. Can be run at
any desired speed. Perfect-
All parts are inierchangeable. Needs no
Derects guaranteed. Catalogue free.

ly durable.
skilled workman.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

©60600606060000606000000060600606 :3

S_ THICKNESS GAUGE.

©

leaves varying in thickness by

R thousandths, from .004 to .025.

b Thickness marked on each leaf.

é Leaves may be used
singly or in combi-

© nasion with one an-

© other. Price $1.25.

© 17 Catalogue of Fine Toolsfree

© THEaL. T ETT
Athol, Mass., U, S. A.
@9@9@96@@999@@@9@99@@@@9999

©
©
©
©
©
©
o
s
Box 13, ®
©

It’s Just as Nice

to have adjustable brass wearing
parts on a 1% and 4 II. P. engine
as on alargerone,and much easier
to slip in a new sleeve or cap sent
direct from the Hardy otor
‘Works factory than to buy an en-
tire new part cr pay for a babbit-
ting job. If you need power, be
sure_and notice this point before
purchasing.

IHHARDY MOTOR WORKS, Ltd.

Box 93. Port Huron, Mle

MORAN FLEXIBLE JOINT

for Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure.

Moran Flexible Steam Joint Co.. Inc'd,
149 3d East St., LOUISVILLE, KY.

AW FABER

Manufactory Established 1761.

LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS’
RUBBER GOODS, RULERS, ARTISTS' COLORS.

78 Reade Street, New York, N. Y.
GRAND PRIZE, Highest Award, PARIS, 1900.

Incandescent
Gasoline Lamp.

Agents make $25 to $75

per week.

Branch Supply Depots

in all larger cities.

Sun Vapor

Lnght Co.
Canton, 0.

Llcensee of the

g ground patents for

vapor lights.

“SUN"]

Safe as a candle, power-
ful as 100 candles.

Conforms to all insur-
ance underwriters’ rules,

Writefor catalogue.

The “Sun”

Outshines
Them All.

0il tfom fish livers, extracting, A. 8. Ham-

ilton ........ Gesssecssenaes
0il separating apparatus, E VI Thaeker....
Oiler, machine or engine, G. J. Kraushaar..

711,307
711,446
711,114

Optometer, E. Clarke .....cceveeeveoncecens 711,099
Ore roasting furnace, revolving, P. Naef.. 711,338
Ore separator, A. H. Stebbins...... 711,015, 711,016
Organs, etc., treadle for, J. Wieser........ 711,190
Oven, H. S. Welker.......cce0eeee .. 711,029
Oven, portable, J. R. Carter 711,285
Owner of lost articles, etc., ascertaining

the, C. Geigenmuller ................. 711,393
Oyster tongs, C. I. & W. T. Shaw . 711,351

Packing, piston rod, R. P. Vivian . 711,086

Packing piston rod, J. Neptune... . 711,117

Pans, kettles, etc., scraper for, 5
Crawford ......coveeeceenencncns 710,955

Paper bag machine, J. West..... . 711,369

.. 710,951

Paper hanger’s kit, P. H. Clinton 3
. 711,041

Paper pulp screen, J. A. Decker..

Paste holder, E. Pomeroy.......coceeueeue. 711,120
Paving material, utilizing old, W. H. Lober 711,115
Paving plant, portable asphalt, G. & H.
Merriman .....coceeveirescnnociancanns 711,327
Pen draining device, P. D. Horton. 711,316
Penholder, E. E. Blakeslee........c....v.. 711,278
Petroleum sulfuric acid, and lime, manu-
facturing a solid combustible from,
Bentrop & Hulsebosch ................ 711,380
Photographic plate holder slide, Robertson -
AR (B S R A daanan0a000naa000aaa0as 711,347
Photographic printing frame holder, T. E.
Deckand .....oiievineennennrnnenncnnas 711,199
Piles, driving, C. Sooysmith... .. 711,013
Pin, G. W. Dover .......... .. 711,152
Planter, potato, T. L. Good..... ... 711,306
Planting machine, G. W. Jarmin. ... 710,980
Plate or plaque hanger, J. E. Larkin ...... 711,056

Playing ball, F. Richards

711,177, 711,227 to

711,230

Plow, J. W. Barnes.........c.coeevueunas . 711,091
Plow adjusting device, wheel, W. B. Mi-
Chael . ..vniiti i, 710,987
Plow fertilizer distributer attachment, C.
homAas ......coceceenrvenssonsnens 711,023
Pneumatic despatch tube termlnal F. R.
Taisey .......... . 711,367
Pocketbook, J. Goerk.. . 711,156
Power transmitter, S. 4 6000600600500 711,201
Precious metals from their ores, apparatus
for use in extracting, Smith & Brown. 711,236
Printer’s quoin, E. L. Anslinger........... 711,033
Printing machine and mechanism for con-
trolling same, paper carriage for type,
R. A. Fowden ..........coiiviiiinnnnn 711,154
Printing, make ready for, A. S. Allen...... 711,147
Printing plates, means for securing, H.

)2 E5 i IS5 60000006000000600800300000000
Printing press, movable chase, D. E. Hun-

710,970
711,109
711,101

Projectile, E. J. Hill. 711,209
Projecting apparatus, H M Reichenbach. 711,440
Propeller, reversible, S. W. Thaxter....... 711,021
Pulp vessels, apparatus for making closed,

F Howard.......ooovivennnnces eees 711,165
Pump, suction, D. Schurman............... 711,350
Putting out machine, J. H. Bickford, W.

N. Patten, and W. H. Downs..... ee.. 711,034
Puzzle, P. Reichardt ................... . 711,439
Rallway block signaling system, W. M.

Chapman .......evevivirnnnninnnananes 711,037
Railway or tramway, electric, G. F. Corn-

wallis-West ... . ittt 711,292

Railway switch, A. A. Strom
Railway tie, S. J. Gibboney......
Railway tie, cement, W. J. Bell
Railway trains,

L e
apparatus for electrically

lighting, A. (5 550500000000000000 711,421
Railway water tank attachment, 5

Cummings and W. W. Wikoff... . 711,293
Ram, hydraulic, J. Richards............... 711,076
Refractory material and manufacturing

same, object of, C. B. Jacobs......... 711,319
Regulator. See Water pressure regulator.

Remedy for diseases of the skin or scalp
and making same, R. C. Robertson....

711,263
Roasting furnace, D. Sheedy and M. W.

T1eS tiiitienrerneneneranesesasassnnses 711,352
Rock drill, A. Avery... 10,93
Rock drill, A. D. Foote 711,102

Rolling mlll catching machine, R. Harris. 710 972
Rope c]imbmg device, C. E. Knop 5 711 251
Rotary engine, W. A. E. Henrici.. . 710,973
Rotary engine, C. H. Taylor.... . 711,083
Rotary engine, F. G. Bates. 711,092
Rotary engine, W. Lawrenc 711,168
Rotary engine, E. B. Tree 711,239
Rotary engine, V. A. Rice..... 711,261
Rotary engine, C. E. Shumway............ 1,354
Rotary mechanical drier, W. W. Wallace.. 711,027
Rotary steam engine, W. P. Holman....... 710,977
Safe or lock box, wall, H. C. Lowrie...... 711,326
Salt or feed for cattle, device for holding

blocks of compressed, H. A. Michelson. 711,170
Sand drier, G. & H. Merriman............ 711,328
Sash fastener E. A. Sacket, J. C. Anderson,

R T <P 1,348
Sash lock and adjuster, window, L. Petrac-

G 600000800008 00060000030860030080 11,258
Saw, circular hand, M. V. Grogan.......... 1,207
Saw filing and setting device, H. D. Sharp.. 711,088

11,401

Saw set, O. R. Johnson................
Scaffold, painter’s or d

CATMAN et vvernnennnnnennns 711,384
Score indicator, H. H. Novrington. 710,993
Scraper, wheeled, J. C. Stubbs....... 711,365

Screw driver, ratchet, A. D. Leblanec...... 711,169
Sealed jars, exhausting and closing hermet-

jcally, W. A. Lorenz and W. H. Homss 711,431
Sealing apparatus, jar, W. H. Hon
711, 210 to 711,212
Sealing apparatus, jar, W. A. Lorenz

711,219, 711,220

Sealing apparatus Jar, B. Arkell.......... 711,413
Sealing apparatus, jar, A. Lorenz &

W. H. Honiss.. ..........civeuiann. 711,432
Sealing machine, bottle, H. T. Gray....... 711,204
Seed cracking and disintegrating mechan-

ism, cotton, J. C. W. Stanley......... 711,134
Separator, R. W. Jessup........ 710 981 to 710 983
Sewing machine, overseaming, S. Borton 710,94
Shade support, window, L. Dalbert....... 711,294
Shaft coupling, compression, W. W. Carey. 711,284
Shoe holding device, A. R. Edwards....... 711,200
Show case, F. Pollard, Jr................. 710,998
Shutter fastener and bower, G. C. Bolgiano 711 279

Sieve cleaner, R. F. Snyder
Sight bars, locklng catch for extendlble,
. C. HOrNEY ......cevveeennnraonnns 11
Signaling system, H. Shoemaker... 711 182, 711 444
Signaling system, electric, F. K. Fassottos 711 202
Signaling system, wireless, H. Shoemaker
711,132, 711,183, 711,184
system, wireless, G. W. Pickard. 711,174
Signaling system, wireless, H. Shoemaker. 711,266
Signaling to or communicating with ships,
means for, Daft & Williams..........
Singletree attachment, M. A. Pike
Siugletree clip, E. Weaver

,133

Signaling

Skirt and shirt waist fastener,

Browning
Slicer, potato, W. H. Weaver.............
Smoke consuming furnace, J. A. McAllister 711 25
Soap cake, W. Berry....oceuveeueeuneennenn ,939
Soap cake, antiseptic, Klein & Workman.. 711,403
Soap saving device, D. Rothschild 1
Soda water fountain, E. J. Calley.....
Sole, adjustable clump, A. S. Hartrick. 711,309

Spike drawer or extractor, G. F. Pearson 711,341
Spindle. See Axle-Spindle.

Snindle driving mecbanism, H. W. Bracken 711,093

Spring seat, E. A. Hoefer................. 711,161
Stacker hood, pneumatic straw, G. M

3 1 T D S S S 5 8 5 06 000 00000000 03000000 711,116
Stair rod and fastener, S. L. Stuver. 711,136

Stamp device,

postage, A. H. Pitney.

Steam boiler, H. K. (o1 711,311
Steam from hot slag, etc., generating, Mit-
chell & Copeland..........covvuvunennn 711,333
Steam generator, slag, L. D. Copeland
711,290, 711,291
Steam generator, slag, G. Mitchell.711,331, 711,332
Steam trap, C. H. Atkins................. 1,272
Stone composition, artificial, H. Mielck... 711,254
Stone, manufacturing, J. C. McClenahan... 711,436
Stone molding machine, artificial, N. F.
e R 565600000 000000000000 710,995
Stone, producing artificial, H. Mielc . 711,329

{Continued on page 282)

American Success Series

P

“ Improvement the order of the age”

A fortnight of type cleaning saved
every year by each operator
of the great

Success,
The Smith Premier Typewriter

Mr. ARTHUR BRISBANE

Editor of The New York American and Journal,
which has the largest circulation of any daily
in the country, writes his editorials
on the typewriter.

American Success Series in Book Form.—At the end of this year, the Smith Premier Typewriter
Company will publish a handsome booklet containing pictures and brief biographies of twelve successful
Americans who have profited by their use of stenography or typewriting. These books will be mailed free
only to persons who send us their names and addresses, with request for same.

The Smith Premier Typewriter Co.. NYTSA.

Y.,

weroveo Microscope for Projection.

New metal
track plate
with Kkeys
to unlock
standard
and change
instantly —
combining
also polari-
scope and
stamoscope.

New series

mmvvo:

Live Steam Feed-Water PURIFIERS

are guaranteed Lo keep boilers clean.
Purifier, Heater and Separator Catalogue Fre:
HOPPES MFG. CO., 25 Larch St.. Springfield, Ohio.

tives with
flat fleld, well lighted and clear deﬁmtlon New sub-
stage condenser on a new system. Tllustrated circular,
catalogue, etc., free.

QUEEN & CO., 1010 Chestnut St., Philadelphia, Pa.

ENGINEER’S POGKET-BOOK

By CHARLES

H. HASWELL

A pocket-book of tables, rules and formulas pertaining to mechanics,
mathematics, and physics, including areas, squares, cubes and roots, etc.; logar-
ithms, hydraulics, hydrodynamics, steam and the steam-engine, naval archi-
tecture, masonry, steam-vessels, mills, etc.; limes, motars, cements, etc.; ortho-
graphy of technical words and terms, etc., etc. Sixty-fourth edition. xlvi.,
982 pages.

To the mechanic and the engineer it is simply indispensable;
something they need to have always at hand for use.

I cannot find words to express my admiration of the skill and industry displayed
in producing the same. To you belongs the honor of having' presented to the world a
book containing more positive information than was ever before published.—Extract from
a Letter from CAPT. J. ERICSSON, the celebrated Engineer.

like their tools, it is

12mo Leather Pocket-Book Form $4.00

HARPER @ BROTHERS, Franklin Square, New York.

.. NOW READY ....
Twenty=Third Edition

Revised and Greatly Enlarged.
2 Octavo Vo'umes.
1,100 Pages. 900 Illustrations.

Cloth Bound, Postpaid, $5.00.
Half Morocco, Postpaid, 7.00,
Or Volumes Sold Separately:
Cloth, $3.00 per Volume.
Half Morocco, $4.00 per Volume,

XPERIMENTAL SCIENCE is so well known to many of our
readers that it is hardly necessary now to give a description of
this work. Mr. Hopkins decided 'some months ago that it would

be necessary to prepare a new edition of this work in order that
the many wonderful discoveries of modern tinies might be fully

described in its pages. Since the last edition was published, wonderful
developments in wireless telegraphy, for example, have been made. It
was mnecessary, therefore, that a good deal of new matter should be
added to the work in order to make it thoroughly up-to-date, and with
this object in view some 200 pages have been added. On account of the
increased size of the work it has been necessary to divide it into two
volumes, handsomely bound in buckram. It may be interesting to note
the following additions that have been made to these volumes :

Volume I contains in addition to a large number of simple, well
illustrated experiments, a full description of a % H. P _electric motor
made expressly for illustration in this edition of ‘EXPERIMENTAL

SCIENCE.” It is an ENCLOSED SELF-REGULATING electric motor for a
¢! 110 volt circuit. It can be operated by a current from a 110 volt lam
| socket, yielding a full % H. P, or it may be used asa dynamo, furnis
| ing a current capable of operatmg three 16-candle power, 110 volt incan-
descent lamps. = The construction of the machine is perfect enough to
admit of enlarging or reducing its size if desired.

Volume II contains much on the general subject of electricity,
besides new articles of great importance. Among these the subject of
alternate current machinery is treated. Wireless Telegraphy and Tele-
phony receive attention. Electrical Measuring Instruments, The Electric
Clock, The Telegraphone, Experiments in High Voltage, The Nernst Lamp, and Measurmg the Heat
of the Stars are all thoroughly illustrated and described.

The unprecedented sale of this work shows conclusively that it is the book of the age for
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu-

ral Philosoph
Py SEND FOR DESCRIPTIVE CIRCULAR.

¢ ¢ BY ‘¢ ¢
George M. Hopkins

MUNN & CO., Publishers, 361 Broadway, New York.

© 1902 SCIENTIFIC AMERICAN, INC.
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Stove, C. A. Richardson.................. 711,124 ”
Stove, gas, H. Eldridge............... .. 711,389 2 .
Stove, hot air attachment, J. C. Kinley... 711,093 X
Stove, hot blast, S. T. & C. H. Wellman.. 711,089 -
Street sweeper and dirt conveyor, Renaud L] ’ a
(62 00000 0000000000000600a0880000 711,074

, Stringing tool, H. H. Cummings. ... 711,039
gtringing tool, B. W. Putnam......... £000 711,073 ,
tuffing box with metallic packing, J. Pru-

Seh ursrnnarnas s 711,176 more than 7,000,000 Jas. Boss Stiffened Gold Watch Cases
Subway, N. F. Palmer .......ceeeeeuvuunnn 711,25¢ bhave been sold. Many of the first ones are still giving
AU L T e O B SN LG e satisfactory service, proving that the Jas. Boss Case will
Susp%:l:ilegsmgﬁ A'C %I‘in'éy """"""""" ;11’3;{ A outwear the guarantee of 25 years. These cases are recog-
Sweater, H. SEAIT ......oooonos Ll 711,360 nized as the standard by all jewelers, because they know
Swinging gate, W. J. Holland. ... 710,976 from personal observation that they will perform as guare
Switch, A. E. James............. co. 711,320 anteed and are the most serviceable of all watch cases,
Tap and die holder, F. C. Tyler........... 711,085
Tapping device, beer barrel, J. Holbach.... 711,162
Telegraphy, wireless, H. Shoemaker........ 711,130 'A
Telephone systems, message transmitting o

asnd recording mechanism for, W. K. 3

T 11 (S 55 6 00 0000 0000060 90000000000 .o 453

Telephone transmitter, M. R. Hutchison.. 710,979 S(gfofened Watc" cases
Testing and vending machine, coin con- ‘ "

. trolle(li,l A. Stew&rt. 00 S ............... 711,017
Theatrical lighting, G. E. Stephenson 711,361 aremadeof two layersof solid gold with a layer
Tin folding machine, P. A. Kunold....... 711,404 of stiffening metal between,allgweldedtogether
I o T inrto one solid sheet. The gold permitsof beau-

. R e R (e 9 tifulornamentation. he sti 3 $eren
Tire, pueumatic,” Fleischer & Reithmair. .. 710,962 Strengih. Datfod thoy focm the boct warsrbones
Tires upon wheel rims, machine for seeur- ’ it is possible to make. Insist on having a Jas.

ing rubber, Place & Keyes............ 711,438 Boss Case. You will know it by this trademark
Tob;lccg stemmer, J. O. Morris............. 711,334 Send for Booklet
Tool, id pr Y ted, C. H. John- g & 4

ool aid pressure operated, O. H. John- & 125 / THE KEYSTONE WATCH CASE CO., Philadelphia ffa
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NEW SUBSCRIPTION
OFFER.

$1.75 sent now as a new subscription to
the 1903 volume of The Companion will
entitle you to all the issues of the paper for
the remaining weeks of 1902 FRIgE.

It will entitle you to the beautiful Double
Holiday Numbers of The Companion for
;hanksgiving, Christmas and New Year’s

It will entitle you to The Youth’s Com=-
panion Calendar for 1903 —a beautiful sou-
venir lithographed, in twelve colors FREE.

It will entitle you to the 52 issues of The
Companion for 1903 —a library of the best
reading by the most popular writers.

Send this slip or the name of this publica-
tion with your remittance. 1119

We will send Free to any address Illustrated
Prospectus of the 1903 volume with
Sample Copies of the Paper.

THE YOUTH’S COMPANZON, Boston, Mass.

EveryMechanic}
Should Own It. || Rl

Montgomery & Co.’s Tool Catalogue

which is thoroughly up-to-date. 704
pages and discount sheet.
ent by mail for 25 cents.

MONTGOMERY & _CO. N
105 Fulton St., New Yorl; City. -l CATALOEU“.‘H'

USE NO MATCHES!!

i Light your gas with a
i PUSH BUTTON!
GAS ILGH:HNG' SIMPLE. SAFE and ECONOMICAL
i Can be put in by anyone.
el o) To learn how, send for book,

“-ELECTRIC GAS LIGHTING.”’
Copies mailed for 50c.

SPON & CHAMBERLAIN,
Publishers of Electrical Books,
128 Liberty St., New York, U.S.A.

SUST PUBLISHED

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidativn of the Best Methods Employed by the
Most Successfu l Inventors in Handling Their Inventions.

By F. A. CRESEE, M. E.
144 Pages. Cloth. Price, $1.00.

HIS is the most practical, up-to-date book pub-
lished in the interest of Patentees, setting forth
the best methods empl(ioyed by the most success-

ful Inventors in handling their patents. It is

ELECTRIC

written expressiy for Patentees by a practical
Inventor, and is based upon the experience of
some of the most successtul Inventors of the day.

Tt gives exactly that information and advice about
handling patents that should be possessed by every In-
ventor who would achieve success by his ingenuity, and
will save the cost of many expensive experiments as
well as much valuable time in realizing from your in-
ventions. It contains no advertisements of any descrip-
tion and is published in the interests of the Patentee
alone, and its only object is to give him such practical
information and advice as will enable him to intelligent-
ly hnndlle his patent successfully, economically and

rofitably. .
LS Ttgives a vast amount of valuable information along
this line that can only be acquired by long, expensive
experience in realizing from the monopoly afforded by a

tent.
= ¥F=Send for Descriptive Circular.

Shoes, Tuttle Shoe Co........
MUN N & CO =3 | Soap, Kendall-Davis Compan,

Publishers, 361 Broadway, New York.

Toy, vehicle motor, H. T. IKingsbu

Toy whistle, J. Zilkie.............

Trace fastener, C. Nagel.. .

Tramway, wire rope, W. C. Davi

Transit apparatus, sending apparatus for tu-
B

bular, B. H. 1ood. . .ooviivniniinnnnn 711,196

Transmitting intelligence, H. Shoemaker..

711,131, 711,181, 711,445
Trolley, E. W. ClarkK........ccovviuuenenn. 711,286
Trolley, electric railway, Thomas & Olinger. 711,022
Trolley retriever, A. W. Knutson.......... 711,428
Truck bolster, car, R. H. Hornbrook....... - 710,978
Truck, elevating, A. A. Scott....711,007, 711,008
Truck, steam, W. H. Knight... 711,112
Trunk, W. Hossfeld ............cceveninnn 711,214
Tube blank forming machine, W. S. Sey-

011 711,442
Tubes, manufacture of, W. S. Seymour.... 711,180
Tufting machine, W. E. Buser............. 711,382
Typewriter, J. A. Smith................... 711,358
Typewriters, ribbon shifting attachment

for book, J. E. Poage................ 711,070
Umbrella runner retainer, W. P. Maxwell.. 711,061
Undergarment, 711,071
Valve, H. E. Keyes . 711,216
Valve, S. George 711,304
Valve and alarm, fluid operated stop B.

M. W. Hanson .......ceeveeeveeenenns 711,398
Valve, expanding gate, L. A. Riegler..... 711,262
Valve, gate, Lunken & Ritter............. 710,986
Valve, hydraulic balanced, D. W. Porter.. 711,121
Valve, self-closing, E. Schlaepfer.......... 711,349
Valve, self-closing antiwater hammer bal-

ance, F. & I’ H. Engelbard..710,959, 710,960
Vehicle frame, motor, A. L. Riker 711,441
Vehicle, motor, W. Norris........... .. 711,118
Vehicle spring, J. Bratsing.......... . 711,381
Vehicle spring coupling, H. K. Pell 711,437
Velocipede crank shaft and hanger, E. G.

) TR T 1 50000000000 000000000036003000060 711,057
Velocipede railway, O. J. Donovan........ 711,245
Vending apparatus, automatic liquid, S.

NeWwman ....cceveevernecncerscencennes 711,069
Vise attachment, McMahon & Lindgren.... 711,068
Voltmeter scale, W. C. Baker.............. 710,938
Wagon body lifter, C. W. Nabb. .. 711,337
Wagon, coasting, H, E. ISeves.. ... 711,402
Wagon jack, G. J. Carr.........ccceeueens 711,098
Wagon or tank lining, grain, C. I Bost-

24 4 5060 00000 BROd000000000000030000 711,197
Wagon standard, G. Mock..........ccuu.nn 711,434
Wagon stock and hay rack combined, C. H.

A1 EE R S S 0866000030030 860030000 711,142
Washboard, P. C. Barton........ ... 711,275
‘Washing machine, E. L. Howe.... oo 711,317
‘Washing machine, H. J. Lockhart.......... 711,407
Water closet for conveyances, D. H. Mur-

3 3 2 710,989
Water closet or urinal, J. Stewart.. ... 711,135
Water cooler, C. A. Tatum................ 711,020
Water pressure regulator, A. E. Burnett, Jr 711,282
Water purifying apparatus, L. Gathmann. 711,155
Wave detector, L. T. Rhoades............ 711,123
Welding aluminum, M. W. Emme.......... 710,958
Well casings, tool for withdrawin,

nison ........000000ee. 711,378
Winding engine drum reversing device, 5

N. Cove . 710,954
Windmill, C. Wells . 711,140
Windmill, I. Benjamins........ ... 711,195
- Windmill head, F. E. Benedict. ... 711,148
Window, J. L. Stieglitz........ .. 711,082
Window, E. A. Sanders..... .. 711,179
Wire gripper, J. W. Angle.......... .. 711,372
Wire guide, hydraulic, J. J. Warren. ... 711,139
Wire machine, barb, J. E. Fredrick........ 711,303
Wood. impregnating apparatus, W. L. Smith 711,080
Wrench, M. Scott........coivveiieninneens 711,233
Wrench, C. E. Greenleaf..........c.u. eee. 711,422

DESIGNS.
Brushes, ete., back for, H. A. Weihman.. 36,107
Lamp body, A. L. Baron........... 36,109, 36,110
Lamp body, gas, H. Herz.................. 36,111
Mirrors, ete., back for hand, H. A. Weih-

G (I 06800008 060000000000000 36,106 36,108
Purse top, etc., H. J. Straker
Stone, cut, S. Wood.......covvvuvnnn
Stool leg, C. D. Orcutt.. 5
Stove, Cope & Bertram.........cooevueuennn

TRADE MARKS.

Animal traps, W. A. Reddick..............
Antirheumatic, local, Farbenfabriken of EI-

berfeld Co. ......ciiiiiiiiiiiiiiiinn
Beer, Imperial Brewing Co................
Boots and shoes, waterproof polish for, J.

) )5 IS e B 06 66 00000000800 8600 0000
Car replacers, Heitzmann Tool & Supply

Coffee, F. A. Cauchois & Co..............
Condiment table relish, certain named, I-

Am-A Condiment Co. s
Flour, wheat, J. B. A. Kern & Sons......
Fruits and vegetables, dried and evapo-

rated, Bown Bros..........coeeeveeenens

Fumigating compounds, O. Scholz..........
Lubricants, certain named, Ironsides Co.

39,046,

Medicinal preparation for cure of varicose

veins, Varco Limited .................

Medicire, Laxative, Dr. Williams Medicine

) 0] 1) (0f 8 A 5 hE0 A0 00 00000880000036000000
Ointment, H. & C. Compound Ointment Co. -
Powders and tablets for treatment of head-

ache and neuralgia, Antigia Chemical

€dY 0. tvviirriicnettentereaasnanaaas
Remedy for cure of skin and blood diseases,
external, Carpathian Medicine Co......
Remedy for liver and kidney diseases in
tablet form, M. M. Herington.........
Remedy for pulmonary consumption and in-
flammation of the lungs, Valentiner &
Schwarz ........ 00000000 cesees .
Salt, Diamond Crystgl Salt Co

(Continued on page 383)

39,052

39,017
39,032

39,042
39,053
39,050
39,048
39,033

39,037
39,034

39,036
39,014

39,047
39,019
39,018
39,051
39,016
39,024
39,041
39,015
39,023
39,020
39,021

e i i | THE YVICTOR
. Steam Pumps

Pu
“plate” orlev-
er, it lights
Size, 9 inches by 3 inches, weight, 4)6 pounds.
Capacity of Air Pump, ] pounas pressure on

For all uses
where candles,
il tanks or tires.
a8l Capacity of Water Pump, 3 gallons per min-

lamps, etc., ) < "

uﬁé’irgﬁﬁ, “?é Electric Searchlight.
ﬂ ute against 200 pounds boiler piessure.
5 PRICE, %30 00 EACH.

by mail or express prepaid. Extra batteries, 35 cents.
These pumps have been adopted by the

Locomobile Co, the Mobile Co.. and other
leading manufacturers of steam carriages.

il OVERMAN AUTOMOBILE CO.,
L% 7 East 42d Street, New York.
= Send for Illustrated Circular.

I will Ship to any Station in the United States for
THE CELEBRATED 325 00
|

WILLARD STEEL RANGE

It has six 8-inch lids; ls-;{{qllon regervoir; large warmlnﬁ closet; oven 21 ins. deep, 17 ins.

wide, 12 ins. high ; top cooking surface, 30x86 ins.; lined throughout with Asbestus;buplex
rate; burns wood or coal. Guaranteed in every repect; weighs 400 1bs. Write for free
escriptive circular and testimorials. XGENTS ANTED.

WM. G. WILLARD, Dept. 112, 619-21 N. 41h Street, St. Louis, Mo.

RESTFUL SLEEP -

In Camp, on the Yacht and at Home.

“Perfection” Air Mattresses,
CUSHIONS and PILLOWS,

o

Locomobile and Gas Stove Lighter.
Money makers for bright people.” Agents wanted.

WM. ROCHE, Inventor and Sole Mfr.,
42 Vesey Street, New York, N. Y.

L] . ngn T l

Electrical Scientific Novelties.

MODELS OF RAILWAYS, MOTORS, LOCOMO-

TIVES, DYNAMOS, MINIATURE L‘MPS, ETC.

Thousands of unsolicited testimonials to prove
that they are safe, practical, durable, and the most
amusing and instructive articles ever invented.
Prices from #2,50 up. Illustrated booklet tells
allabout them. Sent free. Don’t make mistake of
waiting until height of holiday season. Sendnow.

THECARLISLE& FINCH CO.
233E. Clifton Avenue, - CINCINNATI, O.
Largest Mfrs.ElectricalNoveltiesin theWorld

Style 61. Camp Mattress with Pillow attached.
Also showing Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in small space when not in use.

I~ Send for 1llustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. I.

THE

THE RELIABILITY OF THE WHITE

HAS BEEN PROVED BEYOND QUESTION.

In the 5oo-mile Reliability Contest from New York to Boston and return, ar-
ranged by the Automobile Club of America, three White Steam Stanhopes covered
the distance, without stop or trouble of any kind, a perfect performance.

Two White Delivery Wagons (the only delivery wagons ever pompletip% an
endurance contest), also praved their reliability by coming through without mishap

These remarkable results immediately following the English endurance run—
in which the White was one of the two machines out of seventy to make a perfect
record—proves beyond a shadow of doubt the perfection and trustworthiness of the
White motive power. It can be depended upon atall times and under all conditions,

Write for full particulars, including Prof. Thurston’s report on ouy steam
generator, and the official veports of important enduraice corntests.

WHITE SEWING MACHINE CO. (Automobile Department), Cleveland, Ohio

22 Union Square, New York, N. Y. 609 Main Street, Buffalo, N. Y.
509 Tremont Street, Boston, Mass. 12 Woodward Avenue, f)etroit Mich.
300 Post Street, San Francisco, Cal. 300 Rose Building, Cleveland, Ohio.

© 1902 SCIENTIFIC AMERICAN, INC.



Assaying, Analysis, etc; a (,afalogue of Books on Steam

a_ Catalogue of
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HENRY CAREY BAIRD & CO., Soap, Bell Manufacturing CO. .....c..enne. 39,040 i
INDUSTRLAL U BLISRERS,DOOKSPLLERS & PORTERS, | SoUD, catohup, aud ohIf e, fomais, % ' ERFORATED ME 'I'Al
810 Walnut St., Philadelphia, Pa., U.S.A. N W Yallaman Sttt N ’
oI Qur Now ana Tievioss Cataloguo of Practioal and | Tpiets, cirain mamed, Uniced Aelepher. OF EVERY DESCRIPTION AND FOR'ALL USES.
Metallurgy, Mining, . Prospecting, Mineralogy, Geology, | Tonia: gensral, “Tonisan ‘Go. 1 1 11110 Bo03a <HARRINGTON& KING PERFORATING CO.

and_the Steam Engine, Jac?unmiy etc.;
Book: on Sanitary S'cience, Gas , Plumbing, etc.,
and our other Catalogues and C' n‘culars he whole co'ver'mq
every branch of Science applied to the Arts, sent free and
Jree of rostage to anyone in any part of the world who
will furnish his address.

WAR OFFICE GOMPETITION
FOR TRACTORS FOR
MILITARY PURPOSES.

The Competition for Tractors for Military
Purposes which was announced for the
Spring of 1903 will be postponed until the
month of October, 1903.
Intending Competitors should apply on
the 1st of October, 1902, for forms of entry
for this Competition to the Secretary,
Mechanical Transport Committee,
War Office, Horse Guards,
Whitehall, 8. W.

These forms must be completed and returned to the Secre-
tary, Mechanical Transport Committee, not later than
January 1, 1903.

A Secure Position

gours. if you are properly trained.
at manufacturers and business
men are callicg for every day are
trained_men. Our booklet *“ How ta
BEarn More,” contains interesti
facts and helpful informa
tor a copy. IT'S FREE.
courses for home studv include
Engineering, Illustrating,
Architecture, Decorating,
Mining, Journalism,
Metallurgy, Bookkeeping,
Art, Stenography,
and English Branches.

SEND FOR CATALOGUE 6.

THE CONSOLIDATED SCHOOLS,
156 Fifth Ave., New York,

en
Our

ELECTRICAL ENGINEERING
TAUGHT BY MAIL,

Write for o r Free Illustrated Book.
« CAN 1| BECOME AN ELEC-
TRICAL ENGINEER ?”’

We teach Electrical Engineering, Electric Lighting,
Electric Rallways, Mechanical Euomeerlu Steam Eug)
neering, Mechanical memg, at vour home by ma\l
Institute_indorsed by T Edison and other:
ELECTRICAL ENGINEER INSTIL 'l'UTE,

Dept. A, 240-242 W. 28d 8t. New York.

AGOOD INVESTMENT

n For $1.75 we will send by express (not prepaid),
$ complete N. D, Qutfit with tull instruc-
tions forlearning TELEGRAPH
OPERATING.
Afascmamn study
that will enable you
P 0 earn good wages.
end 25 cents for uni-
versal dating stamp,
by mail, postpaid.

Send for our catalog.

Jstablished 1879.
J. H. BUNNELL & Co. Inc 20 Park Place New York.

1 Can Sell Your Real Estate

no matter where it is. Send description, state price and
learn how. Est, '96. Highest references. Officesin 14 cities.

W. M. Ostrander, 1893 N. A. Bldg., Philadelphia

Be Your Own Printer

Jnd rint for %ur friends and aoqusmhmces Our
EL PRINTING PRESS at a comjara
tnely small cost, puts a sure source of income in your
hands. Work at odd moments can be made profitable.
Easly learned and operated. Prints from a businesscard
to a small newspaper. The Model Printing
Press, Dept. B, 708 Chestnut St., Philadelphia, Pa.

CLOUDS

To the Widow and Children, the
future is dark with clouds, if the
bread-winner dies without making
provision for his family. A Life
Policy in the Travelers Insurance
Company provides support and shel-
ter, and is frequently the means of
taking care of the mortgage on the
house.

You cannot afford to neglect the
safeguards of the Travelers Insurance
Company’s Life Policies.

The Accident Policies of the Trav-
elers guarantee a weekly income in
case of disability from accident.
There are other important benefits.

Agents in every town ; or write
for imteresting literature.

Bhe TRAVELERS
INSURANCE COMPANY

Hartford, Conn.
(Founded 1863.)

Tonics for certain named diseases, A.

Richard ....iviiiirininnnenncernennans 39,025
Varnishes, Amerjcan Varnish Co 39,044, 39,045
Whisky, G. Gump SonsS...iiieeiieiiienn 39,027
Whisky, H. A. Thierman Co 39 028 to 39,030
Whisky, §. Westheimer .........ciivinnnn 39,031

LABELS.
‘““‘Abdul’s Sexitizer,”’ for medicine, C. Pfeif-

L T T T T 9,486
“Champagne Velvet Beer,”” for bottled

beer, Terre Haute Brewing COuvvnrnnnn 9,494
*‘Dolly Varden,” for cigars, American Lith-

ographic Co. .......cciiiiiiiiiiannnn, 9,489
“E M 8,” for butter, E. M. Slayton Co.... 9,600
“‘El Espada,’’ for cigars, American Litho-

graphic Co. ...iiiiieiieieieiaaanannnn 9,487
“‘Grain Belt,”’ for lager beer, N. Biever, Jr. 9,495
‘““La Flor De Lilienthal,”” for cigars, A.

L. Lilienthal .............c.ciiiiiian. 9,491
‘““La Perlosa,”’ for cigars, American Litho-

graphic Co. ........c.iiiiiiiiiiniiiann, 9,488
‘“‘Luthea,’’ for toothache remedy, H. Pfaff. 9,485
‘‘Marion Harland Coffee,”” for coffee, Silver

& 0. it i, 9,496
‘“Neko,”’ for cigars, A. C. Henschel & Co.. 9,492
‘“‘0ld Crow Corn Cake,”” for a confection, L.

F. Jordan ......cocevuiiieinnnnenennans 9,497
‘“On Time,”” for cigars, American Litho-

graphic Co. ......iiiiiiiiniiiiieinns 9,490
‘‘Rose Balm,”’ fnr a lotion, Rose Company. 9,483
‘““‘Rough Rider,”” for incandescent gas and

gasolene mantles, Milwaukee Incandes-

cent Light Co. .........c.iviviiinnnn, 9,482
‘‘Sugar Exchange Standard,”” for molasses, 0.498
‘““‘Sugar Exchange Standard,

Hearn & Jones .........ccvvivivuvnnnnn 9,499
‘““Velvet Beer,”” for bottled beer, Terre

Haute Brewing Co........covveeennnas 9,493
‘““Verus,”” for hair tonic, Rose Company.... 9,484

PRINTS.
¢“A Peace Offering,’”’ for silver plated ware,

J. TR 67§ 564
“‘Ladies Apparel,”” for ladies’ apparel

Meyer-Both & Co. ..........coivuiin.s 563
‘““Men’s Apparel,”” for men’s apparel, W.

Both ....ovvviiiiiiiiiiiiiiiiii., 562

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
ivel?. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further partlculars
address Munn & Co., 361 Broadway, New York.

NEW BOOKS, ETC.

FoREIGN TRADE REQUIREMENTS. Pub-
lished annually with quarterly sup-
plements. New York: Lewis, Scrib-
ner & Company. 1902. Pp. 532.

Our present industrial expansion renders the
publication of a wcrk such as ‘“Foreign Trade
Requirements,” timely. In order to pass a
critical opinion upon the work, it would be!
necessary to use it soime time as a reference:!
book. But a careful examination convinces
us that its pages are replete with matter
which should be of extreme value to the ex-
porter. The information contained in the book
is carefully classified, condensed and arranged
in the following sections: Trade Conditions,
Traveling Salesmen, Credit Customs, Commer-
cial Law, Trade-Marks and Patents, Patent
Laws, Transportation Facilities of the World.
Ccins and Currencies of the World, Miscellane-
ous, Cable Rates to all Countries, Weights and

Measures of Foreign Countries, and Commer- !

cial Cities of the World.

Di1aaNOSIS BY MEANS OF THE Broop. By
Robert Lincoln Watkins, M.D. New
York and London: The Physicians

Book Publishing Co. 1902. 8vo.
Pp. 388. Price $5.
Physicians are apt to look rather askance

on examinations of the blood in diagnosing
cases. Nevertheless it must be admitted that
a work of the character such as Dr. Watkins
has written should refute all doubts of the
efficacy of blood diagnosis. The system which
Dr. Watkins describes is one which he has
evolved himself. The work 1is, therefore,
eminently original in its character, and for
that reason extremely valuable. So far as we
know, no similar work has appeared in medical
literature. In order to elucidate his text, the
author heas introduced a very full series of
reproductions from photographs taken by him-
self.

TRADES WASTE: ITs TREATMENT AND UTI-
L1ZATION. By W. Naylor. London:
Charles Griffin & Co., Ltd. Phila-
delphia: J. B. Lippincott Co. 1902.
8vo. Pp. xv, 267. Price $6.50.

This is the first publication of any length
which is devoted to the subject of trades waste,
as a whole. Although the work bears more the
character of a compilation than of original re-
search, it is, nevertheless, of rare merit. The
fact that it contains -almost everything that
is worth knowing on trades waste is in itself
sufficient commendation.

Li1ST OF REFERENCES ON RECIPROCITY.
Books, Articles in Periodicals, Con-
gressional Documents.. Compiled
under the direction of A. P. C. Griffin.
Washington: Government Printing
Office. 1902. Pp. 38.

THE BADGER PHARMACIST.” Published in
the interests of pharmacy in Wiscon-
sin. By the students of the School
of Pharmacy of the State University,
Madison, Wisconsin. 1900. Pp. 292,

CoAL, LIGNITE AND ASPHALT Rocks. Bul-
letin of the University of Texas. No.
15. Issued semi-monthly. Pp. 138.

225 N.UN/ON ST CHICAGO./LL . US.A.

INCORPORATE IN NEW JERSEY.

Fees moderate. All facilities furnished, including New
Jersey oftice and agent in charge. Write for particulars.

FRANK J. HIGGINS, Lawyer,
Commercial Trust Building, JERSEY C1TY, N. J.

PASNT.ENE ENGINES or CASTINGS

from 4 to 3 H. P. tor Marine, Stationary, Auto. or
Bicyclee LOWEST PRICES.
S'I‘EFFEY MFG. CO., 2720 Brown St., Phlladelphla, Pa.

EVANS
VacuumCap

This appliance will massage
the scalg and mcrease circula-
tion without rubbing or irrita-
tion. It will stop bair from fall-
ing out, encourages a heaithful
growth and is guaranteed to give
satisfaction. Address

EVANS VACUUM CAP CO.,
Fullerton Bldg. St. Louis, Mo.

SECTORLESS WIMSHURST MACHINE.
—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
frice 10 cents.

For sale by Munn & Co. and all news-
dealers. Send for new catalogue.
N E PLATES—EMPLOYEE CHECKS
KEY TAGS,BAGGAGE CKS & BADGES
J. ROBB|NS MFG.Co. 58 KNEELAND ST.
SEND For CATALOGuUE -+-*BOSTON.MASS.

WANTED —SHIP DRAFTSMEN, $2.00 TO $6.00PER
diem. A competitive examination will be helii q(t]:zt
OM-

the New York Navy Yard tor draftsmen, October 30,
For application and further information address
MA\IDANT NavX Yard, Brooklyn, New York.
RLING, Acting Secretary of the Navy.
WZANTED -MASTER EL ECTRICAL MACHINIST,
00 per diem. An examination will be held at
the New York Navy Yard, Octoker 29, 1902, to fill the
above gosmon For appllcatlon and further ictorma-
tion ad ress. COMMANDANT, Navy Yard, New York
S. H. DARLING, Acting ecretary of the Navy.

DRYING MACHINES, *:&ntatic™
Magical Apparatus.
Grand Bouk Catalogue. Over 700 engravings,

e, Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs., 443 Slxth Ave., New York.

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE, R. I

MODELS CHICAGO MODELWORKS

S‘ BLISHED /867 wm zrop

WANTED by prominent and best introduced firm on

the European Continent, sole ageney for
a practical and solid Typewriting Machine. Large
and rapid success for the right machine. Address with
cash terms and full details, sub F. O. 5544, care of
RUDOLF MOSSE, Berlin, 3. W., Germany

ELECTRIGITY, 5O, IO MAKE. 10 Cte.

Dynamo. Storage Batte r{
Wimshurst Machme. Telegraph Instrument, Electric

Bell, 5 Books, 10 cents ea
‘Bubier Pub. Co., Box Y, Lynn, Mass.

RUNS EVERYWHERE

O/¢ Best Thing on Wheels

ALL ROADS ARE ALIKE TO

O6/e OLDSMOBILE

Nothing to Watch but the Road Ahead.
Our new red catalog illustrates and describes it in detail.
THE PRICE IS RIGHT

OLDS MOTOR WORKS, DETROIT, MICH.

THE BRIGHT WHITE LIGHT FOR

MAGIC LANTERNS

Also for Bromide Enlarging, Copying, Photo-Engravi
Intensely brrlliant, very portable, burns kerosene, co:
1centperhour. Seénd for copy Franklin Institute award
and lists of Stereopticons, Moving Pictures and Slides.
i WILLIAMS, BROWN & EARLE,

| Dept. 6, 918 Chestnut St Philadelphia.

PRACTICAL BOOK on ELECTRIC BELLS
Showing how any one can put up. Pricel0cents.
Gentel & Miller, 1503 Columbia Av., Philadelphia, Pa,

HARDWAR

work and Models.

Specmlnes, Stampmzs Dies, Tools
Special Mac negg Experi rimental
OEFT & MOORE, 85 §th Av., Chicago

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-561 Rose St.,N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
cbhinery. E. Konigslow & Bro.. 1818eneca 8t. Cleveland,O.

NEW YORK SHOERIGL szens o
. ’

‘“THIS BEATS NEW JERSEY.”
Ch arter%vprocured under South Dakota laws for a few
dollars rite tor Corporation laws, blanks, by-laws
and forms to PHILIP LAWRENCE, late Ass’t Secretary

of State, Huron, Beadle Co., South Dakota.
M ATGH Factory Machinery, W.E. WILL]AMS.
Mfr 217 South Clinton St., Chicago, U. 8
8’
Machinery. VILTER

|CE MACHINES,’
MFG. CO., 899 Clinton Street, Milwaukee Wis.

and Bottlers
UDELS [&. EXPERIMENTAL WORK.

nventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg.. Franklin Square, New York.

Corliss Engines ﬁBrewer

E WHEELS. MODELS 8. EXPERIMENTAL WORK. BMALL

TYP MACHINERY
NOVELTIES A ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.

and EXPERIMENTAL WORK

M 0 D EL Mechanical and Electrical Engi-

neer. Drawings and Designs for Special Work.
CHAS. W. GRAHAM, 106 E. 28th Street, New York.
E x P E RT M u D EL MAKERS, Models, Patterns,
\ Dies & Novelties. Experiment-

‘al work. WAGNER MFG. Co.,9 Mohawk St., Chicago, Ill.

est 24th Street, New York City.

THE WEALTH
OF NATIONS

i)

PATENT GIVES you an exclusive right to your
invention for a term of seventeen years.
sell, lease, mortgage it, assign portions of it, and
grant licenses to manufacture under it.
system is responsible for much of our industrial progress
and our success in competing in the markets of the world.
The value of a successful Patent is in no degree commen-
surate with the almost nominal cost of obtaining it.

You can

Our Patent

In

order to obtain a Patent it is necessary to employ a Patent

quality and the rates are the

ability of your invention.

unbiased opinion freely given.
with you in person or by letter as to the probable patent-

Attorney to prepare the specifications and draw the claims.
This is a special branch of the legal profession which can
only be conducted successfully by experts.
sixty years we have acted as solicitors for thousands of
clients in all parts of the world. Our vast experience en-
ables us to prepare and prosecute Patent cases and Trade
Marks at a minimum of expense.

For nearly

Our work is of one
same to rich and poor. Our
We are happy to consult

Hand Book on Patents, Trade Marks, Etc., Sent

fzze on Application,

Branch Office,
628 R Street, Washington, D. C.

© 1902 SCIENTIFIC AMERICAN, INC.

MUNN @ CO., Solicitors of *

wtents,
» nin Office,

361 BR:" - -"VAY, NEW YORK,
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THE NEW
WINTON

Beyond question the most luxurious and
complete high grade automobile ever man-
ufactured in America.

It will be in the hands of agents and at
our branch depots in a very few weeks.
Twenty H. P. motor, new body design, etc.

If interested in knowing more, write us.

THE WINTON MOTOR CARRIAGE CO.,
Factory and General Offices, CLEVELAND, O., U.S.A.
NEW YORK CHICAGO BOSTON PHILADELPHIA

WY DON’T YOU BUY A....

GROUT
STEAM
CARRIAGE ™

and

have

the

GROUT BROS.,

CRUDE ASBESTO0S

DIRECT FROM MINES

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING
for Manufacturers use 220 vaay, New York.

Orient Motr\ Cycle.

= ORANGE, MASS.

Fitted with the New Orient 3 H. P. Motor.
Speed over 40 Miles per hour.
The Most Powerful Motor Bicycle in the World.

Write for Particulars.  Agents Wanted.
WALTHAM MFG. CO., Waltham, Mass.:

= ICAT
= [l ET"IIL S
=2 I HAVEA Horp BB IT- ccHH l?A! ss ot u&s‘g

wrYou:

CHARTER ENGINE
UBED =

OnNE
FOR ANV PURPOSE
Stationaries, Portables, Sawing Qutfits,
Hoisters, Engines 'and Pumps.
FUEL —(’J‘rasolme Gas, Distillate.
Send for Ilustrated Cata logue and Testi-
monials, and State Your Power N eeds.

CHARTER GAS ENGINE CO.. Box 148, STERLING. ILL
Ghe TANDEM Gas Engine

For Gas or Gasoline

10, 15, 20, 25 and 50 H. P. sizes in stock at 3

argain prices. Stationary use only. X
Northern Engineering Works, i

641 Atwater St., Detroit, Mich.

[NEW ENGLAND WATCHES

have a world-wide reputation
gmned by results as accurate

imekeepers. We make all
sizes and styles. We sell only
complete watches. Catalogs
sent on request.

THE NEW ENGLAND WATCH CO.

37 & 39 Maiden Lane 131 Wabash Ave.,
New York hicagzo.

Claus Spreckels Building, San Franclscu

. RIVETT LATHE

No up-to-date manufacturer can
afford to do without it.

[ GOLD MEDAL
AT THE PAN-AMERICAN EXPOSITION.
¢=#"Send for Catiplog._&]

Faneuil Watch Tor{ Company,

Only Hammerless Repeat-
ing Rifle in the World.

HIGHEST

Development
of SPORTING RIFLES

SAVAGE

Constructed to shoot Six Different Cartridges.
Adapted for GRIZZLY BEARS & RABBITS.
<303 and 30-30 Caliber.
Every Rifle thoroughly guaranteed.
‘Write for new illustrated catalogue A.

SAVAGE ARMS CO., Utica, N.Y,,U.S.A.

Manufacturers of SAVAGE Magazine and Magnetic Hammers.

SBH]HS Also 1005 useful articles, including Sates, B U S I N Ess M A N
Sewing »iachines, Bicycles, Tools. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago, Il
WANTED

There’s a chance for a live man in every town of 10,000
inhabitants or over to doubie his present income easxly
and quickly if willing to open an exhibition parlor or
storetor the display and sale of

“Keyless Clocks”

They are self-winding, run for a year, and are just
being introduced to the public. The old style clocks are
going vut of date—these new style will be preferred
everywhere Able parties having $500 or over to invest
should write us at once.

THE UNITED STATES CLOCK CO.
Executive Offices: 405 Broome St.,
New York City.

Send for Circular,

All vanenes at lowest prices. Best Railroad

Track and Wagon or Stock Scales made.

™E AMERICAN B4 O TYPEWRITER

Standard keyboard, high speed, heavy manifolding,
Meets every requirement. Send for catalogue and
special trial offer. Mention SCIENTIFIC AMERICAN.,

ESSOP

$60 less than other high-grade machines.
AMERICAN TYPEWRITER CO., 267 B’way, NewYork City

FOR TOOLS, SAWS ETC.
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK

—]

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES
SAMPLES ano INFORMATION on APPLICATION.

] NICKEL
gd Electro-Plating
K Apparatus and Material,
2 THE

Ay "

P Hanson & VanWinkle
B Co.,

289 Newark. N, J.
2 136 Liberty St.,N. Y.
4 30 & 32 8. Canal St.
1 Chicago.

Ose “BBB” Wire Rope

is superior to all other wire ropes in its constructlon and
lay of strands. It wears longer than others because it
wears uniformly and does not
break at the crown of the
trands. Invaluable for hoist-
ng from deep shafts, for Ferry
Ropes, Inclined Planes, Sus-

pension Cables, Standing Rig-
ging, Guy Ropes for Smoke Stacks, Wire Tramways, etc,

BRODERICK & BASCOM ROPE CO.,

809 N. Main St., ST. LOUIS, MO, U. 8. A

BRISTOL’S
RECORDING INSTRUMENTS.
W Pressure Gauges, Vacuum Gauges. Volt-
meters, Amperemeters, Wattmeters, and
Thermometers, make continuous records
Day and Night. Will pay for themselves.
Every instrument fully guaranteed and
sent on 30 days’ trial. $& Sendfor Circu-
lars and Specimen Chart.
The Bristo) Comvany, Waterbury Conn
SILVER MEDAL PARTS EXPOSITION.

QUIET RUNNING

isonly ONE of the advantages to
be gained by using

[ New Process Pinions

instead of metal pinions. Our cata-
logue will tell you others. Write
forit. Wealsomake Metal Gears.

THE NEW PROCESS RAWHIDE CO., - Syracuse, N. Y.

T HE

RIFFIN

THE GRIFFIN MILLS which we have sold for this
purpose will produce 50,000 barrels of Portland cement
a day, or over 15,000,000 barrels a year.
mill approaches such a record, because no other mills
begin to work as cheaply or as satisfactorily.
for our illustrated descriptive catalogue.

MILL

Zhe most satistactory cement Mill made:

No other

Write

 BRADLEY PULVERIZER CQ. BOSTON.NEW YORK CHICAGO.

BECOME A PHYSICAL DIRECTOR

FOR MEN AND WOMEN

If you are well and strong we can instruct_you in a few months. Instruction b mail or at our
Institute. Six private tutors. Graduates from Y‘ll? and Hungarian Umverstti ave no trouble
in ﬂndm% positions for our graduates FRE STRUCTION by mail (the only cost being post-
age and Instruction pa ers while you are studymg with us.)

‘Write for finely iliustrated prospectus of our Insntute

THE MAC LEVY INSTITUTE OF PHYSICAL CULTURE, Corres. Dept. S, Hotel St. George, Brooklyn, N.Y.

Paint or Whitewash the
Easy-Economical Way

Save 90%,

Hook’s Pneumatic Coating [lachine
Equals Twenty Men With Brushes —
will paint or whitewash in one-tenth the
time it takes by hand, with better results
as to appearance and durability; cleaner

than brush-work; no &caffolds nor ladders
required. No one spending $35.00 for paint-
ing or whitewashing can afford not tohave

this wonderful labor-saving device. Any-
one can operate it. Figure out the savinginlabor. .

« STAY-THERE* PAINT
(Weather-proof and Fire-proof)
A substitute for oil paint at one-fifth the cost.
and as cheap as whitewash.
Our twenty-four page book tells the tale.
preciate your enquiry.
F. E. HOOK, l1-:27 Hook Bldg., Hudson, Mich., U. S. A.

Better
We shall ap-

BRIGHTON, E OSTON, MASS., U. S. A,

© 1902 SCIENTIFIC AMERICAN, INC.

PRLMER,

MARINE and STATIONARY

MOTORS

2 and 4 CYCLE
are no experiment, as they
arein successtul operation
in all parts of the world.

Launches in stock.

Send for Catalogue.

PALMER BROS.,
Cos Cob, Conn.

OPERATE AUVTOMOBILES l‘,
MOTOR CYCLES or LAUNCHES ;

Then Eou are entitled to our booklet on Spark
Plugs, Batteries, Coils and other electrical sun-
dries for the Gasoline Motor.

LIBERTY ELECTRICAL SUPPLY C0., 136 Liberty 8¢, NewYork

Just Ready

) 5
1]

(TRADE MARK)

A Step Forward in
Acetylene Burners’’

STATE LINE MFG. CO.
107 Chambers St.,
NEW YORK
57 Washington St.,
CHICAGO
OCHATTANOOGA, U.8, A,

Sample mailed for 25 cents,





