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STRIKING SUCCESS OF THE TIN-PLATE INDUSTRY

IN THE UNITED STATES.

There is, perhaps, no industry in the history of the
United States which has enjoyed such a rapid and un-
interrupted growth as the manufacture of tin-plate.
Each year has shown an increase over its predecessor

steadily declined since the year when its manufacture
in this country was first tairly started. The statisties
furnished by Special Agent of the Treasury Ayer place
’ the output of tin and terne plate at 446,982,063 pounds
[ for the last fiscal year as against 307,226,621 pounds
for the year preceding, an increase of over 45 per cent.
It should be noted, too, that the report emnbraces the
production of fifty firins, or three less than that for
the fiscal year ended June 30, 1896.

Of these fifty firms, only one used foreign-made plates
during a portion of one quarter, the ammount being
57,208 pounds out of a total production by the firmn for
that quarter of 213,687 pounds. Compare this with
the report of the previousyear, when, of fifty-three
firius reported as producing tin and terne plates, three
used both American and foreign rolled sheets, with an
aggregate output of 15,503,523 pounds,of which 4,226,523
pounds, or 27 per cent, was made from foreign rolled
sheets. The total amount of tin and terne plate in-
ported was 244,407,601 pounds. The quantity of plate

export was 139,246,130 pounds. This leaves a net imn-

port of 105,161,471 pounds as against a total domestic

production of 446,982,063 pounds. We thus arrive at a

total approximate consumption in the United States of

552,143,534 pounds

ELECTRICITY TO REPLACE STEAM ON THE LONDON
UNDERGROUND RAILWAYS.

At last, after nearly half a century of discomnfort due
to steamn and gases fromn the locomotives, the two
famous underground railways of London, known
familiarly asthe ‘* Metropolitan ” and the ‘- District,”
are about to banish the steamn locomotive altogether.
It has been decided to use electric traction ; and it is
_ i likely that the third rail system will be employed.
Only those who have had the misfortune to travel on
these lines can appreciate what a relief the proposed
change will afford to the general London public and
to the City business man in particular. Apartfrom the
vitiated atmosphere there was nothing to complain of
The service was prompt and fre-
quent, and on account of the side doors, one at each
pair of seats, discharging directly on to the platform,
trains were emptied more rapidly . and stops were
brieferthan on our own elevatedlines, where the pas-
sengers have only two means of exit from the car. With
the introduction of electricity, the air will be pure
and the speed between stations will be greatly in-
creased. These railways have to answer for much of
the prejudices which exists against tunnel roads. They
are a favorite theme with the opponents of the pro-
posed New York tunnel. The forthcoming changes
will change all this, and will sweep away all such ob-
jections at a stroke.

i -— ..
TEE THIRD RAIL SYSTEM IN GERMANY,

Travelers by the Brooklyn Bridge cars will recognize
familiar features in the description of a third rail
electric system which is about to be installed in Ger-
many. The line, which is about 714 iles in length,
runs between Berlin and Zechlendorf. The conductor
will consist of a third rail carried at the side of the track
on wooden saddles which will themselves be bolted to
the ends of the ties. The present brake equipment
will be utilized, and power will be supplied by com-
pressors driven by electric métors carried on the cars.
A similar brake equipment is at present in use on the
Hartford-Berlin electric line of the New Haven Rail-
road in this country, illustrations of which will be
'found in our issue of June 12, 1897. The trial train

. will be unprecedentedly heavy for electric passenger
" traction, the loaded weight being 210 tons.

The ser-
vice will call for fifteen round trips per day

i - -

SMOKE AND ITS PREVENTION

determine the physical features of smoke show that

from 10 to 12 pounds of soot to the ton of fuel used.
About one-half of the former was carbon, and the re-
mainder was chiefly made up of unburnt hydrocar-
bons, from 10 to 15 per cent of ash and 2 per cent of
moisture. The figures just stated were obtained with
arestricted air supply. Low temperature combustion
and a restricted supply of oxygen are the most fruitful
causes of smoke production.

plate of an engine which was hauling the fast mail
train that takes the American mail from Queenstown
to Dublin. The furnace door was of the divided pat-
tern, the two halves sliding apart sideways and being
operated by a single lever. We noticed that when the
firemnan was shoveling coal into the furnace, the engi-
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Experiments recently carried out at Sibley College to :

dense smoke from a furnace produces on an average’

In this connection we
arereminded of a trip which we once took on the foot "

imported and used in the manufacture of articles for:
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neer by means of the lever opened the doors for each
shovelful and instead of shutting themn abruptly drew
themn slowly together. He explained that he was
‘‘burning the smoke,” and illustrated the fact by shut-
ting the door quickly after a shovelful was thrown in,

.when dense volumes of smoke appeared at the
in the number of mills in operation and in the total’
output, and the most gratifying feature ot all is that'
the price of the tin-plate to the retail dealer has|

smoke stack. This was an extreme case; but it serves

to indicate the careful firing to which, no doubt, is

due in large measure the economy of the British ex-

press locomnotives,which burn only from?22 to 35 pounds

of coal per mile according to the load hauled.

- i b A—
SPRAGUE MOTOR PATENT DECISION

An important decision affecting the Sprague patent
for a suspended railway motor has been given by
Judge Wheeler, in the United States Cireuit Court.
1t is well known that in the earlier attempts at elec-
tric traction the motors were either carried upon the
car platforms or rigidly attached to the wheel trucks,
connection with the driving axle being made by chain
and sprocket or by friction wheels. The effect of this
construction, both upon the motors and the track,
was very destructive.

Frank J. Sprague patented a method of suspending
the motors so that both they and the track would be
relieved from shock and yet the motor would be always
maintained in its proper relation to the axle. This
was done by suspending one end of the field magnet
of the motor on the axle and supporting the other end
ox springs, thereby causing the latter to move with a
radial play around the driving wheel axle and per-
niitting the use of gear wheels. The device marked
the opening of a new era in railway motors, and
opened the way for the successful application of elec-
tric traction.

The Sprague Company was absorbed by the Edison

- Electric Commpany, and the latter was eventually ab-

| sorbed by the General Electric Company.

The present
suit was brought by the General Electric against the
Union Railway Company and the Walker Company,
of Cleveland, on the ground that the latter were in-
fringing upon the Sprague patent, and the present de-
cision of Judge Wheeler sustains the plaintiff.

Comimenting upon the decision, the Walker Com-
pany, who intend to carry the case to the Circuit Court
of Appeals, state that they expect the patent to be
overthrown, and believe that the nse of the invention
will be thrown open to the world.

The decision states that ‘‘the defendants’ strue-
tures differed in soine respect from those of the patent,
but have all these parts” specified in the decision
‘* working together in the same relation to each other
for the same purpose and producing the same result.”

—_— - —p S — P
COST OF STEAM IN 1870 AND 1897

One of the best papers recently read before the
American Society of Mechanical Engineers was pre-
sented by Mr. F. W. Dean, on the decrease in the cost
of stean) power between the years 1870 and 1897. This
was shown to amount to nearly 40 per cent. Seven-
teen per cent of this is attributed to the use of multi-
ple cylinder engines, steamn jacketing, higher steam
pressure andsuperheating the steawm. Five per cent is
due to the use of vertical engines, 7 per cent to im-
proved boilers, 7 per cent to economy realized in heat-
ing the feed water, and 2 per cent is put down to the
credit of improved construction of grates. Taking the
best performances of the two periods named, the least
consuinption of steam per horse power per hoar in 187}
was 20 pounds, whereas the best for 1897 was 1214
pounds.

_ — A —
EXCELLENT GONDITION OF THE IRON AND STEEL
EXPORT TRADE.
The present condition of the iron and steel export
trade is very satisfying and full of promise. If the
figures for the first ten months of the year are a crite-
rion, the total exports for the year 1897 will amount to
some 600,000 tons, valued at about $13,000,000. The
largest itemn was pig iron, of which we shipped in the
first ten months 194,734 tons ; the next was steel rails,
108,816 tons. The other mnost important exports in
their order were steel ingots, billets, bars, ete., 59,633
tons ; wire, 44,016 tons ; scrap and old iron for remanu-
facture, 34,929 tons: and cut nails and spikes, 13,165
tons. Our steel rails and locomnotives are being sold in
Europe in successful competition with the local mmanu-
facturers, and in view of this fact it is needless to add
that ‘-we are gathering in an increasing share of the
foreign trade of the world, which was forinerly exclu-
sively controlled by Europe.
- - ——
THE TURBINE FOR UNITED STATES TORPEDO BOATS.
We are pleased to note that the United States is not
to be behindhand in the development of the steam
turbine for naval purposes. The truly astonishing re-
sults obtained with the Turbinia have a significance
which cannot be gainsaid. We do not predict that the
turbine will revolutionize narine propulsion in general,
but we are satisfied that for vessels up to a size yet to
be determined, it is the coming motor. Commodore
Melville, Engineer-in-Chief of the Navy, is about to
make tests of an American design of turbine in the
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propulsion of torpedo boats which is said to be free
from the somewhat serious defect of the Parsons tur-
bine. The latter can only run in the forward direction,
and it has been necessary to install a separate motor to
drive the ship astern, an obviously uneconomical ar-
rangement. The new motor has a further advantage
in its moderate speed—about 600 revolutions against
2,000 in the Parsons machine.

PETROLEUM FUEL.

It is also gratifying to learn that the experiments
which the Bureau of Steamm Engineering is carrying
out in the Stiletto in the use of liquid fuel are mneeting
with complete success. The great advantages of liquid
fuel are that it may be run into the bunkers or tanks
Ly gravity, thus doing away with the tedious and
costly loading by hand. It can be brought into the
furnaces without handling, thus reducing the number
of stokers, and it produces no ashes. A ton of oil,
moreover, contains about twice as much heating power
as a ton of coal, and hence the amount of fuel supply
may be doubled without adding to the weight of the
vessel. With a combination of liquid fuel and the
turbine in the same vessel we may look for some great
developments in the present government experiments.

———— el A ———

A THIRD EAST RIVER SUSPENSION BRIDGE.

The new cominissioner of bridges of New York
strongly advocates the erection of another bridge
across the East River. It is proposed to build a great
suspension bridge which shall be used exclusively by
the various railroad systems, both street and elevated.
The site would be chosen with strict regard to the lo-
cation of the various lines of railroad, so as to serve as
a connecting line which would intersect them at the
most convenient points.

The proposal is largely the outcome of the recent:
agitation for running elevated and surface roads across -
the existing New York and Brooklyn Bridge, and it is:

urged that the building of such a bridge is the only
satisfactory solution of the railway traffic problem.
More than one site has been suggested ; but the two
most favored lie between the present bridge and the
new bridge now building about a mile further up the
river, and just below the present bridge on a line be-
tween the New York and Brooklyn post offices.

GOVERNMENT TESTS OF TIMBER.

It is surprising that in these days, when the strength
of all structural material is carefully determined, we
should possess such imperfect knowledge of the strength
of the various woods which are used in construction
and manufacture. There is lacking to-day a thoroughly
reliable table of the strength of woods. We say this
with the full knowledge that all the text books and
engineers’ and mechanics’ pocket books give such
tables ; but unfortunately the data upon which they
are founded is not of that comprehensive or scientific
kind which alone can give such tables their proper
value. Most of the investigations of the strength of
timber already made have been carried out by indi-
viduals who had neither the time nor the means to do
the woérk as thoroughly as it should be done.
investigation of the subject on an adequate scale is
now being carried out by Dr. B. E. Fernow, of the
Forestry Division of the Department of Agriculture. To

examine andtest asufficient number of specimens of any :

given species is a costly undertaking ; but the depart-
ment has shown good judgment in preferring to expend
its appropriations in doing thorough work on a limited
number of species rather than in doing more or less
superficial work upon a larger variety.

During the past year, owing to the failure of gov-
erninent to provide funds for carrying on this work,

Dr. Fernow rented a testing machine with which to'

carry on his investigations. In the course of his work
he made the important discovery that a constant mmath-
ematical relation exists between the compressive and
the tensile tests of any species of timber, and that hence-
forth it will be sufficient to make a laboratory com-
pressive test, the tensile strength being calculable from
the dataso obtained. Dr. Fernow gives the credit for
this important discovery to Mr. S. F. Neely. one of his
assistants. It is needless to say that the cost of com-

pleting the investigation of American woods will be:

greatly reduced, and it is to be hoped that Congress,
encouraged by this fact, will grant the appropriations
asked for the coming year’s work,

- ——

JAPANESE CRUISER LAUNCHED AT CRAMPS' YARD,

Special importance attaches to the launch of the
Japanese cruiser ** Kasagi,” at the Cramps’ yard, Phila-
delphia, which took place on January 20. This is the
first warship of the modern type to be built in this
country for a foreign power, and if this should prove
to be the forerunner of other foreign orders to follow,
an important industry will be opened up which will go
far to remove the stagnation which has settled upon
many of our shipbuilding yards.
**Kasagi” was ordered a contract was made for a sister
ship to be built at the Union Iron Works, San Fran-
cisco. This vessel was illustrated in the SCIENTIFIC

The first ;

At the time when the

place at an early date. The high character of the
for itself and establish our reputation with the various
governments which purchase their warships abroad.
The ‘* Kasagi” is modeled on the lines of the fast and
powerfully armed protected cruisers which have been
built by Armstrong, of England, for the Japanese and
other foreign navies. She is 396 feet long, with 49 feet
of beain and a draught of 17 feet 9 inches, her dis-
placement at this draught being 4,900 tons. She is to
show a speed of 2214 knots. Her horse power is 17,000,
and she will carry enough coal to cruise for 4,000 miles
at 10 knots an hour. Her armament will be supplied
from England, and will consist of two Armstrong 8-
inch and ten Armstrong 4‘7-inch rapid-fire guns. She
will rely upon a protective deck and her coal bunkers
for protection, the former being 134 inches thick on the
flat portion and 4!4 inches thick on the slope. The 8-
inch rapid-fire guns have a speedof fire three times
that of the old slow-firing type, so that these two guns
alone would equal the six 8-inch guns carried on our
own ‘‘New York,” a ship of 8,000 tons displacement.
As the energy of each shell from the ‘* New York’s”
8-inch guns is 7.498 foot-tons and that of the shells

see what an enormous advantage is gained by the
. adoption of the rapid-fire system.
:stance it brings the offensive power of a 4,900-ton ship
up to and beyond that of an 8,000-ton ship. This com-
parison is an important commentary upon the urgent
plea of Assistant Secretary of the Navy Roosevelt for
the arming of our cruisers with guns of the rapid-fire
type.

o -l Al - A— s

ANNUAL SESSION OF THE AMERICAN SOCIETY OF
CIVIL ENGINEERS. '

The forty-fifth annual meeting of the American So-
ciety of Civil Engineers was begun in the new house of
i the society under the presidency of Benjamin H. Har-
rod. The membership of the society was announced
as 2,079, the numnber of non-residents being 1,.604. It
was announced that the Norman medal had been
awarded to Julius Baier for his paper on ‘*“Wind Pres-
sures in the St. Louis Tornado, with Special Reference
to the Necessity of Wind Bracing for High Buildings,”
and that the Thomas Fitch Rowland prize had been
awarded to Arthur L. Adams for a paper on ‘“The
Astoria City Waterworks.” No award was made of the
Collingwood prize for juniors.

It was moved that a special committee be appointed
to examine into the question of paints used on strue-

to consider the subject of rail joints for standard steam
railroads. W. W. Crehore offered a resolution that the
society*‘ hereby record its disapprobation of the Depart-
ment of Public Parks” of New York in employing a firin
of architects to design the new bridge across the Harlem
River at Lenox Avenue, *‘and protest against the se-
lection by public officials of a person or persons outside
the engineering profession to design and prepare plans
for a distinctly engineering work of such importance
and magnitude.”

. The result of the annual election of officers was as
i follows: President, Alphonse Fteley, New York; vice

!Ipresidents, E. P. North, New York, and Frederick P. |
Boston; treasurer, John Thompson, New'
.east of the red first magnitude star Antares.

: Stearns,
*York. The members of the society, after the installa-
: tion of the new president, formed into three parties,
one of which visited the Jerome Park reservoir, an-
other the Bowling Green building, and a third went
to Columbia University and inspected the new build-
ings.

COMMERCE ON THE GREAT LAKES.

The lake navigation season just closed was one of
ithe most active on record, and the statistics now
published,says The Pittsburg Dispatch, give their own
evidence of the restoration of prosperity. The first
part of the season business was lighter than usual,
but the deficiency was more than compensated for
in the later months. A total of 18,218,400 tons passed
through the canals at Sault Ste. Marie during the
year, an increase of over 2,000,000 over the shipments
of 1896.

A notable feature of this business is that it was
carried by fewer vessels than were in service the year
before, the modern carriers being of much greater
capacity than those of a few years ago. The deepen-
ing of the channel and the completion of the new

lake trade will be larger than ever, and they are pre-
| paring to carry it with fewer ships than they had in
{service in 1897.

So much has been said of the magnitude of this
internal comnmerce, compared with the seagoing trade
of this and other countries, that every one is familar
{with it. But for Pittsburg the fact has a peculiar
interest. To no other point does as large a proportion
of the total tonnage go as goes there, and at no point

region.
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from the *‘ Kasagi’s ” 8-inch guns is 10,662 foot-tons, we :

In the present in-

tural work, and that another coinmittee be appointed '5

American lock permitted the new vessels to load all’
they could carry. This year the navigators believe the

|

work which is being put into these vessels will speak |

;amply suffice.

THE HEAVENS IN FEBRUARY,
BY GARRETT P. SERVISS.

The Milky Way has become an object of increased
interest since Barnard made his exquisite photographs
of its star clouds and star gaps, and every observer of
the heavens should note its position and appearance

ifrom month to month. At 9 P. M. in the middle of

February it forms an arch completely spanning the
heavens and passing not far from the zenith. Rising
from the horizon in the north-northwest it passes just
east of Sirius, which is then near the meridian, and
between the head of Orion and Gemini, the latter
being nearly overhead in our latitudes. Then it tra-
verses Auriga, to the north of Taurus, and descends
through Perseus and Cassiopeia, leaving Andromeda
on the west, until it disappears behind the hills in the
south-southwest. At-the same hour the Great Dipper
is seen rising in the northeast with its handle pointing
downward.
THE PLANETS.

Mercury is a morning star, and can be seen before
sunrise in the first part of the month. It isin the con-
stellation Sagittarius at the beginning of the month,
but at the end it will have passed across Capricornus
into Aquarius. A close conjunction of Mercury and
Mars will occur on the 11th. The two planets will be
only one minute of are, or less than one-thirtieth of
the moon’s diameter, apart. Unfortunately, their

 closest approach will occur at1 o’clock P. M., eastern

standard time, but they will be near enough together
just before sunrise of the same day to present an inter-
esting sight if the eastern horizon is clear.

Venus is also a morning star during the first half of
the month, but too near the sun to be well seen. She
is in Capricornus at the beginning of the month and
in Aquarius at the end. She passes behind the sun
(superior conjunction) on the afternoon of the 15th
and then becomes an evening star, but still too near
the solar orb to be seen.

Mars is likewise in the morning sky, very near the
sun. He passes from Sagittarius into Capricornus
about the 12th.

Jupiter is gradually coming into a better position for
observation. He is in Virgo, not far from the double
star Gainma, and rises about 10 P. M. at the beginning

iOf the month and about 8 P. M. at the close.

Several interesting phenomena arising from the mo-
tions of Jupiter’s satellites ocecur on the night of the
12th at fairly convenient hours for observation. At
about 10:19 P. M. the shadow of Satellite IT will be
seen passing upon the planet’s disk. The transit of
the satellite itself across the disk will begin at 12:10 A.
M. In the meantime, at 11:08 P. M., Satellite III will
come out fromn behind Jupiter, or reappear from occul-
tation. At 12:55 A. M. the shadow of Satellite IT will
pass off the face of the planet, and at 1 o’clock 2 min-

-utes and 46 seconds A. M. Satellite I will be eclipsed by~

passing into Jupiter’s shadow.

On the night of the 13th Satellite I, preceded by its
shadow, may be watched passing across Jupiter be-
tween the hours of 10:12 P. M. and 1:18 A. M.

The observation of Jupiter’s satellites requires the
use of a telescope, but a good 314 or 4 inch glass will
The time givenis Eastern standard.

Saturn is in the constellation Scorpio, very close to
the border of Ophiuchus, and will pass into the latter
in the course of the month. It is a few degrees north-
It rises
on the 1st shortly before 3 A. M., and at the close of
the month about 1 A. M.

Uranus is also in Scorpio, about a degree east of the
pair of little stars called the Omegas, just below the
well known double Beta Scorpii.

February both opens and closes with a waxing moon.
The first moon fulls on the 6th and reaches last quarter
on the 13th. The new moon of the month occurs on
the 20th, reaching first quarter on the 28th.

The moon will be in perigee, or nearest to the earth,
early on the morning of the 17th, and in apogee at

;midnight on the 28th. The greatest libration east

occurs about midnight on the 8th and the greatest
libration west about 11 P. M. on the 22d. It is owing
to the libration 6f the moon that we are able to see a
portion of that lunar hemisphere which is perpetually

;turned from the earth. We look first a little around

one side and then a little around the other side.
e — s e - _

A STUDY of ozone from a technical standpoint, by E.
Andreoli. appears in The Journal of the Society of
Chemical Industry. Theoretically, one should be able
to produce a kilo of ozone per electric horse power,
but in practice only 10 or 12 grames are obtained.
By improvements in the apparatus for producing
ozone, the author increases the production to thirty
and even fifty grammes per horse power, making the cost
about 75 cents a kilo. The author proposes practical
applications of ozone, such as purification of drinking
water, cleansing of beer casks, preparation of wood
for instruments and furniture, bleaching of starch and
dextrin, oxidation of drying oils, purification of wine
and brandy, ete. It does not appear, however, that

does a larger proportion start than in the Pittsburg lany of these proposed uses have been tested practically

and on a large scale.
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