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GAS-DRIVEN LOCOMOTIVES AND SHIPS ?

The great advance that has been made during the
past ten years in the development of the gas engine,
and of its valuable counterpart, the gas producer, is
making possible the application of the gas engine in
fields of work to which, a few years ago, it was sup-
posed to be quite inapplicable. So long as this type
of motor was dependent upon the use of gas that was
produced in a large stationary plant, nobody thought
of applying it to any uses except those that could be
served by a stationary engine. In the early days, when
the Otto gas engine was making its plucky and suc-
cessful fight to establish itself as a. useful prime
mover, and when only units of small horse-power were
needed, if anyone had suggested the application of the
gas engine to the locomotive or the steamship, he
would have been called an enthusiast and a dreamer;
yet to-day, thanks to the broad hint that has been
offered by that brilliantly successful invention, the
automobile engine, we are unquestionably within meas-
urable reach of the time when we may see the gas
engine applied both to the locomotive and the large
ship. The automobile proved that the gas engine
could be applied successfully to transportation, at least
in units where the power was of limited size. But it
was early evident to inventors that if trains were to be
hauled and steamships driven by gas engines, means,
compact and economical, must be found for producing
the gas continuously as it was needed in a plant that
was carried with, and formed practically a part of, the
gas engine. It was realized, moreover, that if this
prime mover was to be applied generally to railroad
and marine transportation, its gas producer must be
capable of handling the common' grades of coal, that is
to say, of taking the “run of the mine” just as readily
as does the steam boiler. }

Of course, much yet remains to be done in the per-
fecting of such gas producers. Some excellent designs
have been brought out that show economy superior to
that of the best steam engines, provided they are sup-
plied with fuel of good quality. But there is much to be
accomplished before the producer has been brought to
the point at which it will take the cheaper grades of
coal, such as are consumed with excellent economy
under the steam boiler of to-day. As soon as it
has been brought up to the desired point of effi-
ciency when using low-grade fuels, we may look for
no little activity in the development of a self-con-
tained producer and engine plant for the operation
of locomotives -and large steamships. In the current
issue of the SuppLEMENT will be found an interesting
study of this problem, as worked out on a United
States warship and on the largest of the German trans-
atlantic liners. In the latter case, the saving of space
would be very striking. The four big smokestacks would
literally “go by the board.” One complete battery of
boilers would be dispensed with, and the large amount
of space between decks, now occupied by the uptakes,
would become available for greatly-needed passenger
accommodations. If the substitution of gas for steam
should become widespread, we would have to make a
rather sweeping revision of our glossary of terms. The
steam locomotive might be renamed, without offense,
“the gas locomotive;”” but could the public ever bring
itself to the point of calling the magnificent high-
speed steamer of to-day a gas-ship?

—— et ———
CAN THE PORT ARTHUR FLEET BE RAISED?

The latest advices from the Far East would seem to
indicate that the final surrender of Port Arthur was
socmewhat precipitate. It is at the conclusion of a war,
or of some decisive battle therein, that various side
lights, in the way of letters and interviews from the
principal actors, are thrown upon important events
which hitherto have been subject to the censor’s blue
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pencil. This has occurred in the case of Port Arthur;
and it begins to be pretty evident that if the judgment
of many of the prominent officers connected with the
siege had prevailed, the final capitulation would have
been delayed for several weeks longer. If the surren-
der was precipitate, it may well be that many of the
precautions, ordinarily taken before the surrender of a
fortress, in the way of the destruction of the war mate-
rial were, in the hurry of the moment, overlooked, or
only partially carried out. In view of this contin-
gency, it becomes quite possible that the Port Arthur
fleet, which at the time of surrender was resting half
submerged upon the bottom of the harbor, was not so
completely wrecked by the Russians. as to render its
salvage by the Japanese impossible. In a recent inter-
view, one of the paroled officers of the Russian navy
has stated that, before the terms of capitulation were
signed, the sunken ships were wrecked beyond all hope
of recovery. On the other hand, the Japanese claim
that some of the battleships can be raised and ren-
dered serviceable, and we are inclined to think that
the Japanese version is nearer the truth. According
to the Russian account, heavy charges of high explo-
sive were detonated in the boiler rooms, engine rooms
and shaft tunnels. If this was done, it is difficult to
believe that it was done effectually, since the charges,
to properly do this work, must have been placed in
carefully-chosen positions and in very large amounts.
In view of the fact that the ships were submerged and
under fire, this would be a particularly difficult task,
and would require an elaborate equipment of divers
and mining apparatus, which, in the disorganized con-
dition into which the navy seems to have fallen, can
scarcely have been available.

Should it turn out that the ships have suffered no
other harm than that produced by the shells that sank
them, the task of salvage, though difficult, should not
be beyond the powers of the Japanese wrecking crews.
The ships were sunk chiefly by the 11-inch projectiles
from the mortar batteries. They fell, most of them,
almost perpendicularly, and it is likely that, with their
usual forethought, the Japanese used armor-piercing
projectiles, that were not intended to burst on contact,
but passed directly through the various decks and out
through the bottom of the ship. Hence it is likely
that the water entered through several more or less
widely-scattered shell holes, and that the damage at
each point of rupture does not extend over an area of
more than a few square feet. If this be the case, it
would be possible, by temporary patching of the inner
bottom, to pump out the vessels and: float them, one
at a time, into the Port Arthur drydock, or possibly
tow them directly to the Japanese yards. The extra-
ordinary vitality betrayed by these very ships, after
heing struck more than once by torpedoes or floating
mines, gives a reasonable expectation that the essential
structure of the vessels are still intact, and that a
few months in drydock and within reach of a machine
shop, may see them added to the Japanese navy and
available for the first line of defense. Of the five
battleships, one, the “Sevastopol,” was sunk outside
the harbor in 150 feet of water, and she must be con-
sidered as permanently destroyed. The others, includ-
ing the ‘“Retvizan,” ‘“Pobieda,” ‘“Peresviet,” and ‘“Pol-
tava,” were sunk inside the harbor, and are only par-
tially submerged. Wrecking operations, therefore, can
be carried on from the decks of the ships themselves,
and in no case, probably, under a greater head of
water than 40 to 45 feet. The most valuable of these
ships is the “Retvizan,” which was built in 1900 at the
Cramps’ shipyard in this country, and may still be
reckoned as a thoroughly modern ship. The “Pobieda,”
bhuilt in 1900, and the “Peresviet,” built in 1898, are
also modern battleships that made, on trial, speeds of
19.1 and 18.5 knots respectively, and carry a numerous
battery of long-caliber high-velocity guns. The “Pol-
tava” is an older vessel of doubtful value, launched in
1895; her main armament of four 12-inch guns is
comewhat obsolete, and her speed is low. If the
three former vessels can be salved, they will form a
most powerful addition to the Japanese ﬁghlting line,
and will give them a decided preponderance over any
fleet, or combination of fleets, that Russia can place
in the Far East, for at least two or three years to
come.

B>

WORLD’S AUTOMOBILE RECORDS IN FLORIDA,

It is gratifying to know that the world’s record for
the mile, against time, which was brought to this coun-
try last January, when W. K. Vanderbilt covered the
mile, in a 90-horse-power Mercedes, in 39 seconds, will
remain here for the present at least, and probably
throughout the whole year. In the meet which was held
last week on the .famous beach at Ormond, Florida,
last year’s record for the mile was beafen by no less
than three different machines. The fastest run was
made by H. L. Bowden on a 120-horse-power Mercedes,
weighing 2,650 pounds; his time for the mile being
34 1-6 seconds, and his rate of speed 105.26 miles per
hour. The next fastest time was made by an English
car, a six-cylinder Napier of 90-horse-power, of less
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than the regulation weight of 2,204 pounds, driven
by A. C. McDonald. This machine ran the mile in
34 2-5 seconds, at the rate of 104.65 miles per hour.
The third car to surpass last year’s record was a
steam car of 20-horse-power driven by L. S. Ross, which
covered the mile in 38 seconds. The 120-horse-power
machine and the steamer were both constructed spe-
cially for racing, the former consisting of a frame
lengthened to accommodate two standard 60-horse-
power Mercedes engines, placed in tandem on a com-
mon shaft, and the Stanley steamer being also a special
design, modeled on what has come to be known as the
“torpedo” lines, which present as little resistance as
possible to the atmosphere. The Napier performance
will stand as the official record, on the ground that the
machine is a stock machine, coming within the pre-
scribed limit of weight; but it must be admitted that
the performance of the steam-driven car is one of the
most sensational and altogether surprising events of
the meet. It shows how largely the greater power of
the gas-driven machines is compensated by the more
even torque of the steam engine. Of course, much of
the high speed of the steamer is due to its light weight,
and to the small sectional area presented to the atmos-
phere. There can be no question, indeed, that on an
ideal track, such as this at Florida, and at the high
speed at which the trials were made, the air resistance
is by far the most important obstacle to speed.

The record for the kilometer remains in Europe, at
least for another year. The Napier machine, with a
record of 23 seconds for the distance, being the nearest
that any of the racers came to Rigolly’s remarkable
time of 21 2-5 seconds, made in 1904. In the Florida
time trials, the double-engined Mercedes made the dis-
tance in 23 3-5 seconds, and the steam-driven car in
24 1-5 seconds.

Unquestionably the most meritorious feat in the time
trials was the run of five miles by the Napier car in
3 minutes and 17 seconds, which is 14 1-5 seconds faster
than the record made by Vanderbilt in a 90-horse-
power Mercedes last year. It works out at an average
of 39 2-5 seconds for the mile, or 91.37 miles per hour.
For the complete details of the various time trials and
races, reference is made to the illustrated article given
elsewhere in this issue.
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OUR EXPORTS.

Exports of manufactures in the calendar year 1904
exceeded $500,000,000 in value. Details of eleven
months’ exports just completed by the Department of
Commerce and Labor, through its Bureau of Statistics,
show for the eleven months of the present year a total
of $459,575,023 of manufactures exported, and for the
month of November alone $46,608,896; so that, unless
the December exports should prove much less than
those of November, the total exports of manufactures
for the calendar year must exceed 500 million dollars.

In the calendar year 1903 the exports of manufac-
tures were but 421 millions; in 1900, in which year the
highest export record in manufactures occurred, the
total for the calendar year was 441 millions; in 1898,
308 millions; in 1896, 253 millions; and in 1894, 178
millions. 'Thus the exports of manufactures in 1904
seem likely to be nearly three times as great as those
in 1894. The increase in the exportation of manufac-
tures has been sufficient to nearly offset the phenom-
enal reduction in exports of agricultural products.

As is well known, the shortage in our own wheat
supply, coupled with the unusual demand in the home
market and the unusually large surplus in other coun-
tries from which our former customers were able to
draw freely, have caused the exports of breadstuffs
from the United States, and especially those of wheat
and flour, to fall off greatly in the last year, so that
agricultural products which, in the eleven months end-
ing with November, 1903, amounted to 789 million dol-
lars in value, were but 704 millions in the correspond-
ing months of 1904, a fall of 85 millions; while manu-
factures show an increase of 77 millions, the figures
for the eleven months of 1903 having been 382 millions,
and in eleven months of 1904, 459 millions. In addi-
tion to this, products of the mines show an increase of
about 3 millions, products of the forests 3 millions,
and products of the fisheries 1 million dollars; while
the miscellaneous group shows a decrease of about 1
million dollars and foreign merchandise exported a
decrease of nearly 2 millions, bringing the total ex-
ports for the eleven months of 1904 up to $1,306,173,292,
against $1,309,933,5617 in the corresponding months of
1903.

On the import side the total importations for eleven
months are $939,381,659, against $917,725,693 in the
corresponding months of last year. The fact that the
imports for the single month of November, 1904, were
$95,208,172 seems to justify the statement that the total
imports for the calendar year will be over one billion
dollars. The greatest increase in imports occurs in
articles of food, chiefly sugar and coffee, which divide
honors about equally in the increase in imports of
foodstuffs. The other group showing an increase is
‘“articles in a crude condition for use in manufactur-
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ing,” which for the eleven months ending with Novem-
ber, 1904, showed a total of $309,338,579, against $293,-
439,440 in the corresponding period of last year. The
other groups, “articles wholly or partially manufactur-
ed, for use in manufacturing,” ‘“articles manufactured
ready for consumption,” and “articles of voluntary use,
luxuries, etc.,” show in each case a slight decrease as
compared with last year, the figures being: Articles
wholly or partially manufactured, for use in manu-
facturing $122,122,187, against $140,845,440 in the
eleven months’ period of last year; manufactured ar-
ticles ready for consumption, $145,110,133, against
$159,872,017 in the same period of last year; and arti-
cles of voluntary use, luxuries, etc.,, $122,184,867,
against $130,252,185 in the eleven months of 1903.
——— 4

FOAMING OF THE WATER IN A STEAM BOILER AND
ITS EFFECT.
BY CHARLES H. HASWELL, C.M. AND N, E.

There is not an element in the effective and economi-
cal operation of a steam boiler and attached engine,
whether in land or marine service, and especially in
the latter, that is pregnant with more results and cas-
ualties than the foaming, or “priming” of it (the latter
a foreign term neither expressive nor derivative), inas-
much as it involves not only the wasted expenditure of
heated water, by its flowing with the steam of opera-
tion into the cylinder of an engine; but, when its
volume is in excess of that of the clearance space be-
tween the piston and the head or bottom of the cylin-
der, it involves the disruption of one of them. Upon
the resulting arrest of the engine and consequent flow
of steam to it, the foaming water, except when violently
agitated by the motions of the vessel in which it is
operated, subsides, and if its surface is below the upper
surface of the furnace tubes or flues, as the case may
be, it soon renders them incandescent, and as the re-
sult a collapse may ensue. :

Before essaying to submit a remedy, or even an amel-
ioration of this objectionable and destructive operation
of foaming, it is proper to consider its origin. Ordi-
narily, it is the result both of an insufficient height and
volume of steam space above the water line, and the
per saltum flow of steam to the engine, consequent
upon the periodic operation of the steam valves, which
involves such undulations of the surface of the water
that foaming ensues. It also occurs when the area of
the surface of the water is less than that of the area
over the crowns of the furnace. )

With boilers where foaming exists, various expe-
dients are resorted to, either to obtain additional vol-
ume of steam space by the addition of a cylindrical
vessel, arranged as an integral of the boiler or attached
to it, termed the drum, or by concentric cylinders set
vertically at the termination of the flues or tubes, and
ricing to an elevation so far above the water level as
to give space for the foaming water to subside before
reaching the opening of the steam pipe. Upon this
construction . the smoke pipe is set, and the hot air
from the furnace rising through the inner cylinder or
chimney superheats the steam within the ring to an
effective and economical degree. Another method is to
extend the steam pipe into the boiler and attach it to
the under side of the crown of the shell. The pipe is
perforated with numerous small openings, and the
steam, instead of flowing in a mass to the opening of
the steam pipe, flows in minute currents from an ex-
tended surface, and foaming is materially arrested.
This construction is termed a dry pipe.

Foaming renders it difficult, furthermore, to readily
ascertain the ~};tt:tlml height of the water in a boiler;
and as the removal or correction of this difficulty is
imperative, various devices in addition to the ordinary
gage cocks of manual operation are used, such as a
glass gage attached to the front of a boiler and con-
nected to it, ‘both above and below the upper surface
of the flues or tubes by small connections, which arrest
and reduce the foaming to a degree that shows the
actual height of the water. Sometimes a metallic cylin-
drical vessel with a glass face is used, connected in
like manner.

The loss in the cylinders from the super-hydrated
steam due to foaming water is a material element in
the question of the economy of a steam engine. The
conditions, results, and constructions here detailed are
well known,‘ and they are introduced, not only as a rec-
ord of the construction of the period, but to give value
to the following illustration of a very common and
effective cause of foaming in all boilers, and how it
can be materially prevented.

In the operation of the furnace of a boiler, the
heated water contiguous to the outer sides of it rises
in vertical currents to the water line, and in a boiler
where the water line is less in width than the extreme
width of the furnaces, the ascending of currents of
water in the condition of ebullition will be concentrated
at the water .1Tne between the sides of the boiler and
furnace; and” hence a concentrated ebullition of the
surface of the water or foaming much in excess of that
which arises from the ordinary want of steam space
will ensue; which in small marine vessels, where the
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height under the deck is insufficient to admit of a
drum, chimney, or like construction, is irremediable.

PASSAGE OF THE TRADE-MARK LAW BY THE HOUSE
OF REPRESENTATIVES.,

In our issue of January 14 we published. an article by
Mr. Arthur P. Greeley, late Assistant Commissioner of
Patents, reviewing the bill presented by Mr. Bonynge
(H. R. 16,560) for the relief of present-trade-mark
conditions. The House of Representatives has passed
this measure. It must now be considered by the United
States Senate and receive the President’s signature be-
fore it becomes a law.

The main object sought to be accomplished by the
bill, as pointed out by Mr. Greeley, is the registration
of trade marks used in Interstate commerce as well as
those used in foreign commerce and in commerce with
the Indian tribes; the formulation of a procedure
which will give uniformity to the laws governing the
registration of trade marks; the provision of additional
penalties for the infringement of a registered trade
mark; the reduction of the fees required on the filing
of an application for the registration of a trade mark;
the regulation of the procedure for the registration of
a trade mark governing cases of interference or con-
flicting claims to the use of trade marks; the fulfill-
ment of our treaty obligations with foreign govern-
ments.

Among the sections of the bill containing provisions
differing from those of the present law, may be men-
tioned the first, which provides for the registration of
a trade mark in use in interstate commerce, a provision
that is sadly needed. Section 3 provides that if an
applicant for registration is not domiciled in the
United States, he must appoint some person who is a
resident of the United States upon whom process may
be served. Another important section is the fourth,
which states that if a trade mark has been registered
in this country, it shall have the same force and effect
here as if filed here on the date of filing abroad, no
certificate being issued in this country until the cer-
tificate has issued abroad.

In section 5, which has passed almost in the exact
words proposed by Mr. Greeley, when he was a mem-
ber of the Trade-mark Committee, .the most important
division is that giving full protection to common-law
irade marks by providing that nothing shall prevent
the registration of any mark in actual use as such for
ten years. The sixth section provides for the giving
of notice in the Official Gazette of contemplated regis-
tration, so that rival claimants to the same mark may
file notice of their own titles.

The period of registration, according to the Bonynge
bill, is twenty years, except that in case of foreign reg-
istration the registration in this country will cease
with foreign registration. A trade-mark registration
may be renewed upon payment of a fee and petition
filed within six months prior to the expiration of the
period for which a certificate was issued.

It is hardly to be expected that the bill will pass
the Senate in its present form. Section 5 will need re-
vigion to meet the purposes for which it was drawn. It
was intended in the last paragraph of that section to

provide for the registration of marks which might not.

be technical trade marks, but which have acquired a
certain vogue or recognition by use of ten years or
more, and which have been in actual use as distin-
guished from “lawful” use.

Section 13 provides that any person who is injured
by the registration of a trade mark may apply to have
that mark canceled. The use of the word “injured” is
not very clear, and may indicate more than may have
been intended. It was probably intended to mean that
any person may apply for cancelation of registration
if he can show that a registered trade mark simulates
one used by him and to which he has a prior right.

It is to be hoped that with the proper clerical correc-
tions, the bill will pass the Senate. i

ECLIPSE EXPEDITION FROM KIRKWO0O0OD OBSERVATORY,-

BLOOMINGTON, IND.

The expedition is under the direction of Prof. John
A. Miller, Professor of Mechanics and Astronomy, as-
sisted by W. A. Cogshell, Assistant Professor of Astron-
omy; A. F. Kuersteiner, Professor. of Romance Lan-
guages, who is now in Spain; and J. E. Valdez, a young
Spaniard, who is a student at the university. These
gentlemen are all members of .Ipdiana University.
The university has assumed financial responsibility'
for the expedition, but it has been aided by generous
contributions from the Indianapolis News and. the
Reader Magazine, published at Indianapolis.

The equipment will consist of (1) A “photographic
telescope of 8 inches, ap‘erturé and about 70 feet focal
length. It will be mounted horizontally and fed by a
ceelostat, the mirror of which is 174 inches in- diameter.
Five exposures will be made with this telescope. The
negatives thus obtained, it is hoped, will give some in-
formation regarding the structure of the inner corona.
(2) Four other cameras, varying in focal length from
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80 to 60 inches, will be mounted on a polar axis. (3)
There will be a battery of four cameras of 314 inches
aperture and 11 feet focal length, with which photo-
graphs will be made in search of the intra-mercurial
planets. Picturcs of the region where the sun will be
at that time will be made at the Kirkwood Observa-
tory, in order to compare them with the photographs
made at the time of the eclipse. The expedition will
go to Spain, but the extct location has not yet been
definitely decided.

G-

SCIENCE NOTES.

Frédéric Mistral, the Provencal poet recently award-
ed $10,000 as half share of the Nobel prize for litera-
ture, intends to devote this sum to the development
and adequate installation of the ethnographical mu-
seum—Le Musée Arletan—founded by him some years
ago at Arles. For this purpose the municipal authori-
ties agree to make over an old palace, now used as a
college, the restoration and adaptation of which will
cost $50,000. An American resident at Avignon, Mr.
Edward Leon, has offered $10,000 as a subscription,
and will arrange for five lectures in the United States
to help on the fund thus inaugurated.

The prizes for the year 1904 have been awarded, we
learn from La Nature, by the Paris Séciety for the
Encouragement of National Industry. 'The grand prix
of the Marquis d’Argenteuil has been awarded to MM.
Auguste and Louis Lumiére for their discoveries in
photography. The ‘“chemical arts” gold medal has
been awarded to M. Héroult for his works on electro-
metallurgy, and the “constructions and fine arts” medal
to M. Arnodin. Gold medals have also been awarded
to M. Boulanger for his micrographic work, to M. Grey
for a rolling-mill, to M. Guillet for his work in metal-
lurgy, and to M. Schwoerer for his system of super-
Leated steam.

To those connoisseurs who evince great pride in their
collections of Dresden china, it will come as a great
shock to learn that to-day there is no such product
under this name, although sold as such. In the course
of a prosecution in I.ondon, where a firm was prose-
cuted for selling ware as Dresden and marking the
goods as such, it was stated that no china is manu-
factured at Dresden. The name is applied to the pro-
ducts of the royal factory at Meissen. Furthermore,
many pottery decorators at Dresden work upon china
that is manufactured at different places, is transferred
to that city, receives its imprint, and is then disposed
of as Dresden china.

At a recent meeting in London of the British Orni-
thologists’ Club were shown the legs of three lapwings,
demonstrating the extraordinary injuries that are in-
flicted by the accidental entanglement of sheeps’ wool
around the feet of the birds. ' In one instance so
tightly had the wool encircled the bird’s foot, that one
of the toes had mortified and had dropped off, while in
another case the bird had lost all its toes from this
cause. The birds become entangled with the wool
while flying among bushes and shrubs upon the ani-
mal’s grazing ground, and also when they settle upon
the sheeps’ backs, and their beaks are not sufficiently
strong or long enough to remove the strands from
their feet.

An interesting archeological discovery was made in
the neighborhood of Bournemouth, England, recently.
During the construction of a new road the excavators
cut into a mound, which is indicated upon the maps as
an ancient burial ground, and a large sun-baked clay
urn was unearthed. It was in a remarkable state of
preservation, and was intact, though in removing it
the vessel was slightly damaged. The urn was only
buried a few ‘inches below the surface of the ground;
in fact, the roots of the heather had forced their way
into the interior of the receptacle into the ashes and
dust it contained. Upon examination by experts, the
urn was estimated to be two thousand years old. As
this road will penetrate through other similar mounds,
the work is to.be conducted under the supervision of
antiquarians, in the hope that other articles of archao-
logical value may be excavated.

According to Nature, an optical convention will be
held, under the presidency of Dr. R. T. Glazebrook,
F.R.S., at a date toward the end of May next, at the
Northampton Institute, Clerkenwell, London, E. C.
The object of the convention is to bring into co-opera-
tion men interested in optical matters. A sub-com-
mittee has been appointed to consider the subjects of
papers on optical questicns, which should be brought
before the convention, and suggestions as to subjects
for discussion will'be welcomed. Tt has been decided
to organize an exhibition, of a scientific character, of
instruments manufactured in this country, with a view
to show the progress recently made and to stimulate
further efforts. In order that interest in the conven-
tion may not be confined to London workers in optics, a
sub-committee is being formed to secure the assistance
of local representatives. The honorary sécretary of the
convention is Mr. F. J. Selby, Elm Lodge, Teddington.



100

A NOVEL TYPE OF HAY §TACKER.
BY DR. ALFRED GRADENWITZ.

A novel type of hay stacker has recently made its
appearance in Germany. The stacker renders it pos-
sible to unload and stow away a cartload of hay in
eight minutes and with the aid of only three men.

In constructing the stacker, special regard was paid
to portability.
T h e device
consists of a
light, yet sub-
stantial iron
construction
having a ro-
tary support
fitted with a
hoist and a
boom for pick-
ing up the
load. A gripor
a straw tongs
is used. T h e
rotary support
consists of two
U-iron frames
fitted with a
pivot, at top
and bottom,
and telescop-
ing one into
the other. The total length of the rotary support,
that is the distance apart of the pivots, is altered at
will, the adjustment being effected by means of bolts.

The free end of the boom is suspended from a chain
running over two rollers, one being fitted in the upper
and the other in the lower frame; the chain is fixed
by its upper end. In case the position of the boom is
such that the stress of the chain due to the load is
insufficient to avoid a deflection of the rotary support,
the chain is fixed at the upper roller by means of a
pin, and its tension regulated by a special device.

The rope running over the roller fixed to the end of
the boom is wound up by means of a winch, with the
usual dog and gear, to enable even heavy loads to be
readily lifted by a single man. In order to lower
the load rapidly, the driving wheel of the winch is
thrown out of gear axially, the speed being controlled
by a hand brake.

The two pivots of the crane turn in bearings fixed
to the timber above and below. As soon as a space
corresponding with the double loading range of the
crane has been filled with hay, the crane is shifted to
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the next loading eenter, arranged at the double dis-
tance of the projection of the crane, and so on, a pair
of pivot bearings being arranged for each loading
center.

The discharging

is effected as follows: A man

standing on the hay or corn throws the open tongs or
fork, which holds a quarter or a third of a cartload, to

—

A SEEDLESS, CORELESS, BLOOMLESS APPLE.

a great depth into the load. The man handling the
crane winds up the rope and swings the crane over
the place where the charge is to be stowed. The man
on the stack at the same time, by drawing the dis-
engaging tow, causes the catch to be opened, which
was closed by its own weight and the weight of its
load. The load as it drops out is distributed. After
the crane has swung back, the operation is renewed.

A SEEDLESS, CORELESS, BLOOMLESS APPLE,
BY A. FREDERICK COLLINS.

Everyone is familiar with the seedless or navel
orange, but the seedless apple is a new fruit on the
market.

This marvelous improvement in the common apple,
fulfilling in letter as well as in spirit the jest of the
schoolboy, who proclaimed that “there ain’t going to be
no core,” would seem to indicate that the new apple
will eventually monopolize the markets of the world,
for reasons which the appended data clearly point out.

By way of illustration, it may be said that the seed-
less and coreless apple follows closely the analogue
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presented by the seedless orange, and is in fact a pro-
totype of the latter. When the seedless orange was
introduced to the public, it was regarded in the light
of a horticultural wonder, for if there were no seeds,
by what uncanny method was their kind propagated.

Shrouded in a mystery such as this, it required some
little time for the maltter-of-fact virtues to impress
: themselves and
the real merits
of the fruit
to become
known; but
once eaten, its
subtle qualities
were forgotten,
and its advan-

tages were
quickly appre-
ciated, an d

from that day
to this the old-
fashioned vari-
ety, - with its
multiplicity of
seeds, has suf-
fered severely,
having been al-
most driven
from the mar-
ket, and left
all but out of the race. Now let us ascertain the real
difference between the two varieties of the oranges, as
the comparison will serve a useful purpose when the
old and the new species of apples are being similarly
considered. The reason seedless oranges are univer-
sally preferred to those that contain ovules is not
because any saving is effected, but simply that the
seeds are in the way. The ordinary apple presents a
wholly different aspect, for the seeds are inclosed in
hard pockets that représent at least one-fourth of the
apple, and which cannot be utilized in any way as an
article of food, whereas in the seedless variety these
disagreeable features are entirely eliminated. Still,
what is more to the point of economy, apples without
seeds are also wormless, for it is well known to grow-
ers that worms in apples obtain their sustenance not
from the meat, but from the seeds; hence it is evident
that if a worm was hatched in a seedless apple, it
could not live.

The beginning of the seedless apple dates back only
a few years, and therefore its history is necessarily

(Continued on page 102.)
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THE NEW CONCRETE CHAPEL OF THE UNITED STATES
NAVAL ACADEMY, ANNAPOLIS.
BY DAY ALLEN WILLEY.

One of the most notable of the group of buildings
which has been designed for the new Naval Academy
at Annapolis is the chapel. Although all of the struc-
tures are of impressive size and architecture, the great
height of the chapel and its
other dimensions will make it
one of the most imposing re-
ligious edifices in the United
States when it is completed.
From the ground to the top of
the ‘“lantern,” which is to sur-
mount it, the distance is 210
feet, while the extreme width
of the structure is 130 feet.
The building, whose plan is in
the form of a Greek cross,
measures 83 feet in diameter
beneath the dome, not counting
the transepts, which when add-
ed give a total interior width
of nearly 117 feet.

The appropriation of $§400,-
000 for the chapel gave the
architect an opportunity to
design not only a spacious, but
a very ornate edifice. Realiz-
ing the effect of a large dome,
one was planned which extends
to a height of nearly 150 feet
above the roof of the main
building, with a diameter of 69
feet at its base. The base of
the dome is 13 feet smaller
than the circle formed by the
center of the main building,
consequently the construction of the chapel has been
attended by some unusually interesting engineering
features. If the great weight of the superstructure
had been supported by the exterior walls, it would
have been necessary to make these of extraordinary
thickness or to utilize columns in the interior, which
was not considered desirable. As a substitute for in-
terior columns and what might be termed wall support,
a somewhat novel method of carrying the load of the
dome has been adopted. In it the material known as
ferro-concrete has been utilized in a framework, which
relieves the exterior walls of practically all stress
except that due to their own weight and that of the
dome.

In the space allotted for the exterior walls have been
constructed eight concrete pillars, placed at such dis-
tances apart that each sustains a load of about the
same weight. They are of equal height as well as size,
and at the top are set into an enormous ring of the
same material, which is really the main foundation
for the dome. The dome itself rests upon twenty-four,
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smaller eolumns of conerete, which are also set in a
smaller ring of this material. As already stated, the
extreme top of the building consists of a “lantern” of
terra cotta, which in itself is about 50 feet high, and
represents a weight of no less than 140 tons. It was

considered too heavy to be supported merely by the
roof and framework, so provision has been made to sus-

View Showing Transept, Piers, and Foundation Ring of the Dome Tower.

tain it independently of the roof by means of another
skeleton of ferro-concrete, which assumes the form of
a pyramid, the top of the pyramid being directly be-
neath the center of the “lantern” and upholding it.
While the problem of constructing pillars of suitable
dimensions to sustain the superstructure was in itself
difficult to solve, it was necessary to curve the pillars
to a considerable extent, in order to set them at the
proper angles in the lower ring. For a distance of 55
feet above the ground they are perpendicular, the re-
mainder of the length, 21 feet, forming the curve,
which allows the exterior of the chapel to be fashioned
in an exceedingly graceful outline. An idea of the
massiveness of the columns can be gained when it is
stated that each is 21 feet by 6 feet in section.
Through the center extend steel rods, which reinforce
the strength of the concrete and give it the necessary
resistance to bending. The lower ring, in which the
columns terminate, is one of the heaviest portions of
the building, but as already stated, it has been molded
in a solid piece. The total weight which these columns

General View of the Chapel, Showing the Elaborate Scaffolding Necessary to
Support the Forms in Which the Concrete was Molded.

The total heigat of the finished building is 210 feet.

The width across the transepts 18 180 feet.
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The diameter of the dome is 69 feet.
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will sustain when the chapel is completed is over 3,000
tons, each being constructed to carry a load of 383%
tons. Excluding the lower ring, the weight represented
hy the cupola and the “lantern” above is hearly 1,400
tons. In the main structure the exterior of the arches
forming the transepts is also supported by columns
of concrete which are 2 feet by 1 foot in dimensions.
This formation separates the
center of the edifice from the
transepts, making of it a huge
tower, and practically an inde-
pendent structure; but as al-
ready stated, the exterior walls,
except the portion represented
by the columns, will sustain
merely their own weight, and
consequently they can be built
much more lightly than if they
were essential for support. The
outside of the walls will be
principally white glazed brick
on a foundation of granite,
which will give the building a
very appropriate as well as a
very artistic appearance. In-
side, Caen stone will be uti-
lized. The exterior wall will be
18 inches in thickness, with a
second wall 12 inches in thick-
ness, separated from it by a
space of 12 inches. The con-
crete columns supporting the
center as well as the transepts
will be completely hidden
from view. The smaller col-
umns in the dome will be cov-
ered with ornamental terra
cotta to match the treatment of
the ‘“lantern.” As the various illustrations indicate,
the timber work or false work required to furnish the
concrete skeleton was very extensive. The dimensions
of the wooden mold for the larger ring can be realized
in studying the interior of the building. The frame-
work necessitated the exercise of much skill on the
part of the designers, representing as it did the exact
shape of the skeleton on an enlarged scale. The man-
ner of molding the concrete into shape was the same
as is usually employed in what is known as ferro-
concrete construction. After a' mold was completed,
the metal rods were inserted in it in the proper posi-
tion, then the composition was poured into the mold
and left to solidify. The chapel represents the most
elaborate form of framework of this kind which has
yet been attempted in the United States. The plan
followed originated with the French engineers, who
were called into consultation, and the work was done
under their supervision.

An interesting feature connected with the design
of the chapel is that beneath the main floor has been

Near View of One of the Transept Arches, Showing Junction of Curved Top of
Columns with Foundation Ring that Carries the Tower.

The total weight of the tower and dome is 3,000 tons,
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provided a large crypt, which will be utilized for the
tombs of naval officers, whom it is desired to inter at
this historic place. In fact, this feature of the chapel
may be compared with that provided at Westminster
Abbey in London. The crypt floor will be 12 feet be-
low the main floor, and will be entered both from the
interior and the exterior.

A SEEDLESS AND CORELESS APPLE,
(Continued from pege 100.)
brief. All the credit for the propagation of the apple
thus far belongs to Mr. John F. Spencer, of Grand
Junction, Col., who, struck with the success of the seed-
less orange, believed that similar results could be ob-
tained with apples.

After several years’ experimental research he suc-
ceeded in producing five trees that bore seedless, core-
less, and wormless apples, and from this little group
there has budded two thousand more trees, which at
present constitute the entire seedless apple stock of
the world; and from these two thousand trees all. the
rest of the world must be supplied. It is estimated
that these will have produced about three hundred
and seventy-five thousand nursery trees by the fall of
1905, and that the following year at least two million
five hundred thousand trees will furnish the supply.

There are many striking peculiarities in the develop-
ment of the seedless tree, as well as in the fruit. As
an instance, it may be cited that the tree is blossom-
less; and while there is a stamen and a very small
quantity of pollen, exactly as in the blossom of the
ordinary apple tree, yet the blossom or flower itself is
missing. The photograph shows the only bloom, flow-
er, or blossom that ever appears on the seedless apple
tree.

The only thing that resembles a blossom comes in
the form of several small green leaves that grow around
the little apple to shelter it. It is this lack of blossom
that makes it almost impossible for the codling moth
to deposit its eggs, and this practically insures a worm-
less apple. As it is the blossom of the common apple
tree that is attacked by cold and frost, the seedless
apple tree is immune, and the late frosts that play
havoc with the apple grower’s purse by denuding his
orchard may now become a thing of the past, and at
the same time prevent worry and increase profits.

The seedless apple tree has a hard, smooth bark,
and may be grown in any climate; the meat of the
new apple, like that of the seedless orange, is very
solid, and in both there is a slightly hardened sub-
stance at the navel end. Through long development
this has almost disappeared in the orange; and while
it is more or less prominent in the seedless apple, it
has been materially reduced on the last generation of
trees, and all sizes tend to show that it will grow
smailer with successive generations, as the navel end
of the orange has grown smaller.

The apples, which are of a beautiful dark-red color
with yellow strawberry dots, are of a goodly size and
have a flavor similar to the Wine Sap.

The Carrent Supplement.

“The Coal and Ore Handling Plant in the Island of
Elba” is the title of an article that opens the current
SUuPPLEMENT, No. 1518. Illustrations, both photographic
and diagrammatic, accompany. the text.. A brief but
instructive account of the Wachusett reservoir and dam
is published. Mr. Charles H. Stevenson describes gen-
eral methods of preparing aquatic leathers. . Peter
Eyermann,ione of the staff who had charge of Machin-
ery Hall and allied exhibits at the World’s Fair, has
designed a locogjlotive and a steamship which are to be
driven by producer-gas. These designs are published
in the current SuppLEMENT With a full description. A.
Frederick Collins writes on the De Forest-Ives electric
wave-length standard. Ancient and. modern: methods
of measuring time was the subject of the Christmas
lectures at the Royal Institution. An abstract of these
lectures is published. Edmund Otis Hovey writes on
the Seventeenth Annual Meeting of the Geological So-
ciety of America. The Bureau of Census has just pub-
lished a bulletin showing the conditions of irrigation
in the United States in 1902. This bulletin is reviewed.
An elaborate article on the Transmission of Yellow
Fever by Mosquitoes is published. We print the last
installment describing the Paris Automobile Show.

A new form of incandescent lamp in which vapor-
ized petroleum spirit is used has been devised. -The
principle of the invention is a petroleum spirit vessel
placed at a higher level than the burner. From this
vessel the gasoline gravitates through a tube to a
control valve, which regulates the flow of the vola-
tile liquid into a generator, where it is vaporized
through being heated by a separate flame. The gas
then passes through a needle valve, receives its correct
proportion of air, and 'is. then ignited in a burner. fitted
with an ordinary incandescent mantle. An intense
light is produced. To start the Jamp, the vaporizer
has to be heated, and this is 2ccomplished by the igni-
tion of a little methylated spirit poured over asbestos
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contained in a tray placed below the needle valve.
The petroleum consumption of the lamp with the maxi-
mum light is very economical, one quart of spirit be-
ing sufficient to give a light of 150 candle power for
sixteen hours. Though the inherent dangers atiending
tiie use of petroleum are by no means obviated in this
device, it constitutes sn excellent !lamp for outdoor
use.

New Radium Theories.

Two announcements, one by Prof. Monroe Snyder,
the other by Prof. E. Rutherford, of McGill University,
Montreal, Canada, have recently been made, which are
of so startling a nature that, had they come from less
trustworthy sources, they would have been immedi-
ately discredited.

Prof. Snyder, in a preliminary paper read before
the American Philosophical Society, discoursed on his
discovery of radium in the photosphere of the sun.
Prof. Snyder finds in radium the cause of the heat
and luminosity of the celestial bodies. In his opinion,
variable stars are caused, not by the revolution of one
body about another, but by the regular fluctuation of
light, which is due to periodical outbursts  of radio-
activity. 'The professor concludes that the sun is a
variable star with a period of eleven years, and that
the sun spots are one of the demonstrations or results
of these outbursts of radium emanations. The prob-
lematical rings of light so characleristic of many of
the nebul® are accounted for by Prof. Snyder by treat-
ing them as transition stages of radioactivity.

Prof. Rutherford holds that the radioactive sub-
stances are the cause of the earth’s heat. His theory
is promulgated in a recent number of Harper's Maga-
zine. In that periodical, after reviewing Kelvin’s
mathematical deduction of the earth’s age, he formu-
lates his theory. The following are abstracts from his
article:

‘“While the heat supplied by possibie chemical com-
bination is quite inadequate to account for the heat
of the sun and earth, the recent discovery that the
radioactive bodies are able to emit an amount of heat
about one million times greater than is evolved in
the most violent chemical reaction, throws quite an-
other light on the question. In the course of a year,
one pound of radium would emit as much heat as that
obtained from the combustion of one hundred pounds
of the best coal, but at the end of thal time the
radium would apparently be unchanged and would
itself give out heat at the old rate. It can be calcu-
lated with some confidence that, although the actual
amount of heat per year to be derived from the radium
must slowly decrease with the time, on an average it
would emit heat at the above rate for about one thou-
sand years.

“But a still more remarkable fact remains to be
noticed. Dr. Barnes and the writer showed that more
than three-quarters of the heating effect of radium was
due to the radioactive emanation stored in it.

“Sir William Ramsay and Mr. Soddy have recently
found that the volume of the radium emanation stored
in one gramme of radium is about one cubic milli-
meter at atmospheric pressure and temperature. The
emanation is known to be a heavy gas, and, taking its
molecular weight to be one hundred times that of
hydrogen, it can be readily calculated that if one pound
weight of the emanation -could be collected, it would
initially- radiate energy at the rate of about 8,000
horse-power... This outptt of energy in the form of
heat would fall off with the time, but the total amount
of energy:liberated during its life corresponds to that

required. to drive an engine of 10,000 horse-power for

five days.

“Since there. is little doubt that a quantity of radium, ‘

left to itself, would in the course of time completely
change into the emanation and other products, we see
that at least an equal quantity of energy must be
given out by radium during its transformation. Ac-
cording to present views, the emission of heat is a
consequence of a breaking up of the radium atom into
a succession of radioactive products. The disintegra-
tion is explosive in character, and is accompanied by
the projection of a flight of material particles with
great velocity.

“Since all the radioactive bodies emit particles, each
of them probably emits heat at a rate proportional to
its radioactivity. The heating effect of uranium is
probably only about one-millionth part of that shown
by an equal weight of radium.

“Although the radioactive substances are found in
the greatest quantity in pitchblende, radioactive mat-
ter has been found to be distributed to a minute ex-
tent throughout the atmosphere and the earth’s crust.
Much of our information in this important field has
been duc to the splendid work of Profs. Elster and
Geitel, teachers in the High School of Wolfenbiittel,
Germany. .

“The emanations of radium and of other radioactive
substances are present everywhere in the atmosphere.

‘Every falling rain-drop and snowflake carries some of

this radioactive matter to the earth, while every leaf
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and blade of grass is covered with an invisible film of
radioactive material.

“These emanations are not produced in the air itself,
but are exhaled from the earth’s crust, which is im-
pregnated with radioactive matter. The air in con-
fined spaces like caves and cells is, in most cases, very
radioactive on account of the presence of emanations
which have diffused from the soil. The radium ema-
nation has been found in the water from deep wells
and springs, in surface and lake water, in escaping
natural carbonic acid, and in the oil from wells. Elster
and Geitel have shown that the soil itself is radio-
active to varying degrees, the activity being most
marked in clayey deposits.

“Since the radioactive substances present on the
earth are continuously expelling « particles, heat
must be evolved in amount proportional to the quantity
ol active matter present and to the intensity of its
radiations. The question then arises, is the amount of
radioactive matter present in the earth sufficient to
heat it to an appreciable extent? I think that, even

with our present knowledge, this question must be

answered in the affirmative.

“Taking the value of the conductivity of rock used
by Lord Kelvin, and knowing the average temperature
gradient, the amount of internal heat lost per second
from the earth by conduction to its surface can readily
be calculated. Since one gramme of radium emits
enough heat each hour to raise one hundred grammes
of water through 1 deg. C., a simple calculation shows
that the present loss of heat from the earth is equiva-
lent to that supplied by the presence of about two hun-
dred and seventy million tons of radium. This amount
may seem very large compared with the small quanti-
ties of radium hitherto separated, but is small, for ex-
ample, compared with the annual output of coal from
the world. It can readily be deduced that this amount
of radium, if distributed uniformly throughout the
earth’s crust, corresponds to only five parts in one hun-
dred million million per unit mass. This is a very
small quantity, and calculations based on the observa-
tions of Elster and Geitel show that the radioactivity
observed in' soils corresponds to the presence of about
this proportion of radium. In some soils it is greater,
in others less, and in this calculation no account has
been taken of the deposits of uranium and thorium
materials. A large amount of observations of the ma-
terials of the earth for radioactivity will be required
before such a conclusion can be considered to be es-
tablished, but the magnitude of the radioactivity ob-
served is certainly suggestive.

“In this calculation it is not assumed that the radio-
activity of the soil is due to radium alone. Other kinds
of radioactive matter are undoubtedly present, but,
for simplicity, the results are expressed in terms of
that amount of radium in the soil required to exhibit
the observed radioactivity. :

“If radioactive matter is distributed throughout the
whole earth to the extent that experiment indicates,
the heat evolved by the radioactive matter would com-
pensate for the heat lost by the earth by conduction
to the surface. According to this view, the present
internal heat of the earth tends to be maintained by
the constant evolution of heat by the radioactive mat-
ter contained in it. The calculations of the age of the
earth made by Lord Kelvin, which were based on the
theory that the earth was a simple cooling body in
which there was no further generation of heat, cannot
apply, for the present temperature gradient of the
earth may have been nearly the same for a long inter-
V:’:ll of time.”

. -

‘Automatic Fire Alarm to be Operated Over
Telephone Wires.

'Patents have been recently granted to W. L. Denio,
of Rochester, N. Y., on a telephone fire alarm system.

This device secures its energy from the central office,
so that there is no local battery to get out of order. It
consists of one or more signal boxes installed in any
building having a telephone. One signal box is suffi-
cient for ordinary purposes, but if one box is placed on
each floor, a fire starting on that floor would send a
signal through that box, which would indicate that
particular floor, so that no time would be lost by the
fire department in locating the exact seat of the confla-
gration.

Leading from the signal box is a circuit on which
glass-protected push buttons are located at convenient
points, also thermostats on the ceiling. This signal
box consists essentially of an electro-magnet arranged
to be energized by the closing of the circuit by a ther-
mostat or push button, which magnet unlocks a vibrat-
ing pendulum driven by an escapement wheel and a
spring, actuating a revolving star-pointed contact
wheel, operating to send in the signal indicating the
floor on which the fire occurs. For instance, the wheel
in the signal box on the fourth floor would be four
points, one on the fifth floor five points, and so on.

The signal box is so constructed that the signal will
be repeated a sufficient number of times to insure the
central exchange operator’s getting it correct. The star-
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pointed wheel causes the central exchange light to
flicker, and it cannot be mistaken for anything else,
because the operator is able to hear the mechanism of
the box. The sound is very positive and distinct, and
cannot be misunderstood.

Provision is made for breaking the circuit through
the alarm apparatus, after the alarm has been sent in,
so that there is no interference with the use of the tel-
ephone. The thermostats are so constructed that the
moment they are subjected to 125 deg. of heat they
collapse and close the circuit, thus sending in the
signal.

It makes no difference whether the telephone line
happens to be busy or the receiver has been carelessly
left off the hook, the alarm takes precedence, auto-
matically cutting out everything else until it has gone
in and automatically placing the telephone in use
again. When the operator at the central exchange re-
ceives a signal, she notifies a special operator in charge
of the fire calls, who in turn sends the alarm to fire
headquarters, being able from her list of subscribers
to tell the exact location of the fire. In the meantime
the first operator rings the ’phone bell in the office or
building from which the alarm came, thus notifying
the person who had sent the alarm that it had been
received and the fire department is on the way; or in
the event of an alarm’s having come from a distant
part of the building, a man sitting in his office might
be thus warned by the telephone operator that there
was a fire in his building, which he had not discov-
ered.

Mr. Denio’s patented thermostat and push button
circuit is such that it could almost entirely be destroyed
and still the alarm will go in just the same.

——— 4P

THE TURRET AND BARBETTE OF A BATTLESHIP.

If called upon to name the most important element
in a battleship, we would unhesitatingly name the bat-
tery, and, more specifically, the 12-inch gun. If this
estimate be correct, particular interest attaches to the
means of mounting, protecting, and operating the 12-
inch gun; and we think that the drawing on the {ront
page of the present issue will be found to answer very
fully any questions that may be asked upon this sub-
ject. The illustration is a vertical, sectional view,
carried down through the structure of the ship, in the
plane of the keel. It includes enough of the ship, in
the fore-and-aft direction, to take in the ammunition
and handling rooms, and to show the methods of stor-
ing the shot, shell, and powder, far down below the
waterline, and the means by which it is brought up
from its safe retreat until it is level with the breech
of the gun.

Commencing then at the bottom of the section, we
have, first, the outside skin or plating of the ship;
then about four feet above that the inside plating, or
inner bottom, as it is called. These outer and inner
shells extend across the full width of the bottom of
the ship and up the sides of it, until they reach a point
about 5 feet below the waterline, where the inner shell
terminates, the outer shell being continued up to the
upper deck, some 20 feet above the waterline. At the
point where the inner shell terminates there is formed
an offset or ledge, known as the armor shelf, upon
which the heavy waterline armor, a foot or so in thick-
ness, finds a footing. The space between the outer and
inner bottoms is divided longitudinally by the frames
of the ship, which extend across the bottom and up
the sides to the main deck; and this double bottom
is further subdivided by a series of longitudinal
girders, which extend parallel with the keel through-
out the length of the ship, and thus serve to divide
the space into a large number of separate cells, the
whole system thus divided being known as the cel-
lular bottom. Upon the inner bottom, or. floor of the
ship, in that portion shown in our drawing, and be-
tween that and the first deck above, is a magazine in
which is stored the ammunition, or part of it rather,
for the rapid-fire guns of 6-inch caliber, which are
mounted upon the gun deck and main deck. The am-
munition is stacked neatly in racks, arranged as shown
in our illustration. At the after end of the magazine
is seen the foot of an electrically-operated ammunition
hoist, which consists practically of an endless chain
belt, provided with racks in which the ammunition
is placed and carried to the guns. On the deck above
this ammunition room, and arranged centrally below
the barbette, is located the handling room, into which
cpen, by water-tight doors, the magazines that contain
the powder charges and projectiles for the 12-inch
guns. The powder, done up in bags, and the projec-
tiles, are picked up from the rack by an overhead trol-
ley, run out into the handling room, and lowered into
the cages of the ammunition hoist. Two decks higher
up we come to the steel protective deck, which is from
215 to 3 inches in thickness, and extends from side to
side, and throughout the whole length of the ship at
the level of the waterline. This deck serves to prevent
the passage of fragments of bursting shell down to
the magazines, engines, boilers, steering gear, and
other vital elements of the ship.
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Upon the protective deck is erected a great cylindri-
cal structure, known as the barbette, whose walls, 8 to
12 inches in thickness, consist of solid plates of face-
hardened Krupp steel. This barbette is practically a
circular steel fort; and it is thick enough, and the
steel walls are hard enough, to break up and keep out
the heaviest projectiles of the enemy, except when they
are fired at close ranges. At about two-thirds of the
height of the barbette is a heavy, circular track upon
which runs a massive turntable. The framing of this
turntable extends to a level slightly higher than the
top edge of the barbette, and upon it is carried the
massive structure of the rotating -turret, which is
formed, like the barbette, of thick steel armor, bolted
to suitable plate steel framing. In plan the turret is
elliptical. Its front face, which slopes at an angle of 40
degrees, is pierced with two ports, through which pro-
ject two 12-inch guns. The mounting of these guns
is carried also upon the turntable, and revolves with
the turret.

From the breech of the two guns a steel runway, or
elevator track, extends down through the barbette to
the floor of the handling room below, where its footing
turns upon a step bearing located in the vertical axis
of the barbette. This elevator revolves with the turret,
and consequently ammunition can be carried up to the
guns, no matter in what direction they are trained,
whether ahead or on either beam. When the ammuni-
tion car in the handling room has been loaded an elec-
tric motor runs the car up to the breech of the gun,
where the projectile and the charge are pushed from
the car into the gun by means-of an electrically-oper-
ated rammer, which will be noticed in our engraving
at the rear of the turret, with one of the gun detach-
ment operating the controller. All the movements con-
nected with the loading and elevating of the gun, and
the traversing of the turret, are performed by means
of electric motors, and in our latest ships the various
operations are under such perfect control that a 12-
inch gun may be laid with as much ease and accuracy
as a 6-inch rapid-firer. The circular projection seen at
the forward part of the turret upon the roof is the
sighting hood, from which the officer in command of
the turret controls the sighting of the guns.

—_— -t -~—
To Get More Heat From a Radiator.

There are a good many rooms where the radiator is
either too small or the steam pressure is too low to
maintain a comfortable temperature in severe weather.
If the tenant is enjoying the many advantages af-
forded by central station electric lighting service,
the matter can easily be remedied. Take the fan that
kept you cool all summer and set it where it can
blow against a large part of the radiator’s surface.
Turn it on at low speed, or at high if necessary, and
your cold room will soon be thoroughly warmed. The

'philgsophy of the thing is that steam at a low pres-

sure carries much less latent heat than steam at a high
pressure, and therefore warms the radiator so poorly
that only a slight draft of air rises around the pipes,
and condensation is slow. W.ith the fan in operation
there is a forced draft against the radiator that con-
ducts a great deal more heat away from the iron, cool-
ing it so that much more condensation of steam occurs
inside it. 'The heat thus snatched from the reluctant
radiator is held in the circulating atmosphere of the
room, which is soon changed from cold to warm at a
trifling cost for electric energy.—Electric City.
Death of Ernest Kempton Adams.

In the death of Ernest Kempton Adams, the profes-
sion of electrical engineering has lost one of its most
promising members. Although only a very young man,
Mr. Adams had been associated with the development of
the stupendous Niagara enterprise. Despite his years,
he left behind him no less than two hundred and forty-
one inventions in diverse branches of ﬁhysics. His
electrical work embraced the designing of almost every
type of electrical machinery, including generators, mo-
tors, transformers, measuring instruments, contact de-
vices, and switches. Everyone of these embodied some
practical improvement. Clock movements, acoustic
instruments, physical apparatus, and even psychologi-
cal instruments were designed by Mr. Adams, all of
them affording evidence of most wonderful ingenuity.
In purely physical work Mr. Adams’s most noted
achievement was an electrical repetition of Foucault’s
famous pendulum experiments. Akin to this is his
atmospheric temperature clock, based on the high
expansion coefficient of wood alcohol as a means of
continuous operation. Mr. Adams had the reputation
of being one of the finest draftsmen in his profession.
Indeed, instructors in the Department of Electrical
Engineering in Columbia University, the institution
at which he took his degree, still point with admiration
to some dynamo and motor drawings of his which are
considered excellent achievements of their kind. In
memory of his work, the Ernest Kempton Adams fund
for physical research has been donated to Columbia
University, for the purpose of promoting research in
physical sciences.
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Correspondence,

The New York Harbor Entrance.
To the Editor of the SCIENTIFIC AMERICAN:

In your article of January 7, 1905, on the “New
York Harbor Entrance,” the following point seems to
be overlooked:

At the present time there are across the wide sub-
merged flats between Coney Island and Sandy Hook
several channels of moderate depth. The article shows
that Rockaway Beach is traveling westward and Sandy
Hook northward across this area, thus narrowing the
entrance.

As the channels are created and maintained by the
tidal flow, may we not look for a single, much deeper
and better channel after the above narrowing has
taken place? In other words, is not the approaching
catastrophe, pointed out by Prof. Haupt, a blessing
in disguise, but not wholly unrecognizable?

Cassius E. GILLETTE,
Major of Engineers, U. S. A.
San Francisco, Cal.,, January 21, 1905.
el —— — e
The Black Lily.
To the Editor of the SCIENTIFIC AMERICAN:

In the ScieENTiFic AMERICAN of October 22, I find a
description of a peculiar flower which you call “black
lily,” found in the Philippines by two teachers.

This flower ‘“has not yet apparently been noticed
by scientists,” you write. It is, however, very well
known by scientists, at least by German and Dutch
scientists. In this country (Isle of Sumatra) you can
find many of them.

The scientific name is Amorphophallus campanu-
formis Blume. It is not a member of the order Lilaceii,
but of the Aroidez, and no real flower, but a ‘“spadix.”

The plant is in all its peculiarities very well known
to the Dutch of East India, but you must not forget
that we are here some centuries, and you in the Phil-
ippines only a few years.

I suppose that a botanist can explain the matter
to you, if you tell him that this member of Aroidez
is composed of many flowers together and seems to be
only one. D. H. ArenDs, Jr., Medical Officer.

Tebing Tinggi Palembang, Sumatra, Dutch East

India, December 6, 1904.
—— - - - —————————=
What Farmers in the Wheat Belt Need.
To the Editor of the SCIENTIFIC AMERICAN:

There are two things especially needed by the far-
mers of the wheat belt, of whom I am one.

The first, and by far most important, is an auto-
matic shocker attachment to our reaping machines;
the second is a practical traction engine adapted to
farm and road work in a country where the soil is
loose and friable.

As to the engine first: It should combine greater
traction power than the average threshing engine, with
minimgm weight and water consumption. It should be
very sifnple in construction, and buiit for hard, rough
work. -Posgibly such an engine is on the market, but
I have seen nearly all the standard makes and they
do not fill the bill from the standpoint of the farmer
seeking an efficient farm and road motor.

The automatic shocker is an urgent necessity. It
is the one remaining thing needed to insure our har-
vests being gathered. “Hobo” labor is costly and inef-
ficient. The waste from poor shocking alone would
annually amount on the average :farm to the cost of
such an appliance. It must, to be efficient, do the fol-
lowing things: (1) I;Io}d,-place, and discharge, stand-
ing and with heads well knit together, not less than
seven or eight bundles. (2) Be absolutely under con-
trol of driver as to moment of discharge. (3) Not
shell over-ripe grain. (4) Add not more than two-
horse draft to the machine. (5) Be simple, strong,
easily adjusted, and able to handle bundles made from
lodged grain. (6) Able to increase or decrease bundles

" in’ shock according to size, and general condition.

In my opinion such a shocker can be better adjusted
to the header than to the binder type of reaping
machines. A shock-forming table behind a header
would allow of a lateral discharge of the finished shock
without materially increasing the width of the ma-
chine. That type of machine, 12-foot cut, could be
handled by eight horses and one man, and would have
a cutting capacity of about thirty acres daily.

Hvucetr J. HueHes.

Hannaford, N. D., December 23, 1904.

4 > —

The rotary cement kiln was invented by Frederick
Ransome, of England, in 1885, but has been perfected
and made a commercial success in the United States.
In 1893 rotary kilns were used in the manufacture of
25.2 per cent of the Portland cement produced in the
United States, and in 1900 this had increased to 81.5
per cent. The cement consumed in the United States
during the year 1902, estimating one barrel of cement
to one cubic yard of concrete, was sufficient to build a
wall 1,000 miles long, 20 feet high, and 7 feet thick.
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OPENING OF THE NIAGARA CANADIAN POWER
COMPANY’S PLANT.—I,

The Canadian Niagara Power Company is now pre-
pared to deliver electric power for commercial pur-
poses. This company is owned by the Niagara Falls
Power Company, which latter company has built two
magnificent generating stations on the New York side
at Niagara, the combined output capacity of which is
105,000 electrical horse-power. When the plant of the
Canadian Niag-
ara Power Com-
pany has its com-
plete installation,
it will have an
output capacity
of 110,000 elec-
trical horse-
power, or 5,000
horse-power more
than is developed
in the two big
stations at Niag-
ara Falls, N. Y.
In the plants of
the Niagara Falls
Power Company,
the unit of de-
velopment is
5,000 horse-power,
whereas in this
new plant on the
Canadian side of
the river, the unit
of development is
10,000 horse-
power. Thus,
where there are
21 units in the
two plants of the
Niagara Falls Power Company to develop 105,000 horse-
power, in this latest Niagara plant there will be but
11 units in the development of 110,000 horse-power.

Not only is this Power Company the first at Niag-
ara to adopt a unit of 10,000 horse-power for its
hydro-electric plant, but it is the pioneer in the
development of Niagara power on the Canadian side
for commercial purposes. Less than fifteen years ago,
when the International Niagara Commission met in
London, England, and adopted a unit of 5,000 horse-
power for the then projected development at Njagara
Falls, the world marveled, and electrical engineers
and scientists awaited with much interest the out-
come of the installation. To-day, with the adoption of
a 10,000-horse-power unit, it is evident that Niagara is
not standing still, but is making rapid strides for-
ward.

The first of the 10,000-horse-power units in the plant
of the Canadian Niagara Power Company was started

-
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on the morning of Monday, January 2, at which time,
in the presence of a party of eminent guests, Presi-
dent William H. Beatty turned the small hand-wheel
that released the flood of water in the penstock and
allowed it to rush into the turbine, which was soon
making 250 revolutions per minute. When Unit No.
1 was in motion, Unit No. 2 was successfully started,
and the new power station had 20,000 electrical horse-
power at its command. Three additional units of the

Power Station Partially Completed, Showing the Forebay, the Arched Entrances Through Which the Water Flows
to the Penstocks, and the Main Generating House to Contain Eleven 10,000-Horse-Power Generators.

same capacity are being installed, and these are to be
ready for operation by May 1 next, when the Canadian
Niagara Power Company will have 50,000 horse-power
for use, supply, and transmission. The six remaining
units to be installed to bring the power house up to
its full capacity will be placed in position very rap-
idly as demand makes it necessary.

In starting its initial units at this time, the Can-
adian Niagara Power Company lives up to the terms
of its contract with the government. In this contract
it is provided that the company shall have a develop-
ment by January 1, 1905, involving the construction of
a tunnel with a capacity for the discharge of water sut-
ficient to produce 100,000 horse-power, a canal or in-
take from the river with a capacity of 50,000 horse-
power, a wheel pit with a capacity of 50,000 horse-
power, and 20,000 electrical horse-power ready for sale
and transmission. However, the works of the com-
pany have been constructed on a larger scale than is

One of the Masonry Culverts, by Which Water is Led from Forebay to the;

Top of the 10-Foot Penstocks.

The Screen for Preventing Entrance of Drift and Ice to the Forebay, the New
Bridge, and the Power Station. ’
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ealled for by the requirements of the contract with
the government, for to-day the company has a canal,
tunnel, and wheel pit complete for the development of
110,000 horse-power.

It is significant of the careful electrical engineering
practice of the present time that the two American
plants and this new Canadian plant have been consid-
ered as one. It is a fact that they can be operated in
parallel, Connections have been made between the
stations by cables
laid in conduits
through the Vie-
toria Park and
city of Niagara
Falls, -crossing
the river by way
of the upper steel
arch bridge a
short distance be-
low the Ameri-
can Fall, the dis-
tance between the
plants being
about three and
a half miles.
These connections
assure every
power customer
of these two com-
panies, no matter
whether they are
on the American
or Canadian side,
continuity of
service. Under
-~ B the contract, one-
half of the power
product of the
Canadian plant
must be supplied on the Canadian side of the river,
should there be a demand for it. All the power is to
be used outside of Victoria Park.

The new generators were made by the General Elec-
tric Company, while the turbines were designed and
manutactured by Escher, Wyss & Co., of Zurich, Swit-
zerland. The generators are wound for 12,000 volts,
three-phase, 25-cycle current at 250 revolutions per
minute, this high voltage being selected not for trans-
mission, but for economy in distribution in the vicin-
ity. For long distance transmission, the voltage will
be raised to 22,000, 40,000 or 60,000 volts. The gener-
ators are of the internal revolving field type, the re-
volving fleld ring being built up of punched lamina-
tions, bolted together, with joints lapped. The weight
of the revolving part of the machine is about 141,000
pounds. The over-all diameter of the new generator
is about 19 feet. The electri¢ current sent to the New

York side from this Canadian plant will be changed

Sections of the 10-Foot Penstocks, Through Which Water is Conveyed from
the Forebay, Vertically, to the Turbines at the Bottom of the Wheelpit.

OPENING OF THE NIAGARA CANADIAN POWER COMPANY’S PLANT.
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by step-down transformers located on that side to
2,200 volts, two-phase, for paralleling, or, if it is so
desired, will be delivered direct to tenants of the Ni-
agara Falls Power Company.

Because it was first to project a power development
on the Canadian side of the river, the Canadian Niag-
ara Power Company had the pick of sites. It located
2,200 feet back from the brink of the Horseshoe Fall.
Its power house is a handsome stone building with cov-
ered forebay. The wheel pit is much like the pits on
the New York side, and, like them, was cut out of
solid rock. The tunnel of the Canadian Niagara Power
Company is slightly larger than the tunnel of the
Niagara Falls Power Company, but it is about 5,000
feet shorter, a fact of considerable economy in con-
struction. The tunnel is lined throughout with con-
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THE ANNUAL AUTOMOBILE RACE MEET AT ORMOND,
FLORIDA.

The week of racing on the Ormond-Daytona beach,
which seems to have become a fixed event taking place
annually the last week in January, was productive of
some very fast speeds and numerous new records. The
various events were run off successfully, notwithstand-
ing that the death of Mr. Frank H. Croker and his me-
chanic the previous Saturday, due to the overturning
of his car when traveling at high speed—an accident
which resulted from his trying to make a sharp turn
to avoid a motor cyclist who swerved into the path-
way of the car—cast a gloom over all the races.

The events run off the first day were chiefly races
for stock cars. The kilometer for machines weighing
from 851 to 1,432 pounds (Class B) was won by a 15-
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ed a gain in average speed of 6.07 miles per hour with
a car having nominally the same horse-power. Mec-
Donald’s average speed was at the rate of 91.37 miles
an hour. In a 10-mile record trial, Bernin, on W. Gould
Brokaw’s 60-horse-power Renault, made 5 miles in
3:513-5 and the total distance in 7:42. The 10-mile
races for stock cars in the $2,751-$4,000 and $1,001-
$1,800 classes were won in 10:353-5 and 14:123-5 by
the 30-horse-power Pope-Toledo and the 18-horse-power
Columbia cars respectively.

The second day of the races saw the making of new
mile and kilometer records by the Napier 90-horse-
power car and Bowden’s 120-horse-power Mercedes—a
specially-constructed machine having two four-cylinder,
60-horse-power Mercedes engines. This car covered a
mile in 34 1-5 seconds, or at the rate of 105.26 miles an

Copyright, 1905. by
yrl; %&clntosh.

Sartori on A. G. Vanderbilt’'s 90-Horse-Power Fiat Racer.

McDonald on His 90-Horse-Power, 6-Cylinder English Napier Racer.

The 90-Horse-Power 6-Cylinder Pope-Toledo Racer.

THE ANNUAL AUTOMOBILE RACE MEET AT ORMOND, FLORIDA,

crete and specially burned brick. Its portal is very
close to the foot of the Horseshoe Fall, and when the

rush of water pours from it, it is likely to have i‘s

influence on the currents of the lower river.
—_— e tr-————— ———————

A safety device for the protection of persons from
the electric current, upon the rupture of a trolley wire,
has been placed on the market. By the employment of
this arrangement the current is cut off and the wire
rendered harmless. The device is fitted to each section
of the wire, and consists of an ordinary connecting ear,
held in its proper position by the strain on the trolley
wire. Directly this tension is released, as by the break-
ing of the trolley wire, the current is immediately cut
off the broken section without any showing of sparks
whatever.

horse-power White steamer in 44 2-5 seconds. A. Le
Blanc’s 20-horse-power Darracq was second in 1 min-
ute, 14-5 seconds. The 5-mile races for cars costing
from $2,751 to $4,000 and from $4,000 to $6,000 were
both won by Charles Soules in a 30-horse-power Pope-
Toledo in 5:13 3-5 and 5:17 3-6 respectively. A 5-mile
handicap race was won by an 18-horse-power Columbia
car in 7:18 1-5, with the above-mentioned Pope-Toledo
second in 7:28 4-5.

The most interesting event of the first day was a
series of 5- and 10-mile trials against time, in which
the shorter distance was covered in 3 minutes and 17
seconds by Arthur McDonald, on a six-cylinder, 90-
horse-power Napier racer. This beat Mr. W. K. Van-
derbilt’s record of 3:311-5, made last year on a 90-
horse-power Mercedes, by 14 1-5 seconds, and represent-

" kilogrammes (2,204 pounds).

hour, while the Napier was only 1-5 second longer in
making this distance, which it traversed at the rate of
104.65 miles an hour. The Bowden machine weighs
2,650 pounds, and is thus over the weight limit of 1,000
It is also a specially-
constructed racer and not a regularly-built car. There-
fore its record is in a special class, and the Napier
holds the record for standard cars. The speeds of both
in the mile trials are the highest that have thus far
been made. In the kilometer (0.621 mile) trials, the
Napier made the distance in 23 seconds (only 1 2-5
seconds less than the record abroad) and the Bowden
Mercedes in 23 3-5. Ross, in a special steam torpedo
racer, covered this shorter distance in 24 1-5 seconds
and the mile in 38 seconds. In a competitive event
of 1 Kilometer for the Bowden trophy, McDonald on
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the Napier won the final in 27 3-5 seconds, thus estab-
lishing a new American record for the distance in com-
petition. Ross was second in 28 1-5, Stevens on a 90-
horse-power Mercedes third, in the same time, and W.
Wallacé on a 90-horse-power Fiat fourth in 30 seconds.

The mile championship race for the Dewar trophy,
run in three heats and a final, was won by Ross on his
steam torpedo in 42 seconds. McDonald was second
in 42 3-5 seconds. He also won the first heat in 41 3-5
seconds. Wallace won the second heat in 49 seconds,
and Oldfield, on the 60-horse-power Peerless, the third
in 49 3-5.

The only long-distance event that took place up to
Saturday, January 28, was that for the Lozier trophy,
a 50-mile race for American cars only. This race was
run off on the 27th ultimo, and was won by Walter
Christie with his novel 70-horse-power racer, on which
the motor is placed transversely and forms the front
axle. Christie had as competitors A. C. Webb on a 90-
horse-power Pope-Toledo racer, which is entered in the
next Gordon Bennett race, and Barney Oldfield on the
60-horse-power Peerless racer which holds so many
track records. All three cars had breakdowns, and the
race was virtually an obstacle race against time. Webb
had trouble with his commutator, and dropped out at
the end of 10 miles. Christie also had electrical trou-
bles, which delayed him some 20 minutes. Oldfield
turned at the 10-mile post instead of at the 121%4-mile
one, and, after returning to the starting point with a
rear tire off, he started anew, but later abandoned the
race. Christie was the only one to finish. He ran
the last 25 miles through spray, dashing up from the
rising tide, in 26 minutes, 48 2-5 seconds, and his time

for the entire distance, including stops, was 1 hour, 11
minutes, 222-5 seconds. A full description of the
Christie racer and of the McMurtry timing apparatus
used at Ormond was published in the Automobile
Number of this journal one week ago.

A special 10-mile match race between a 40-horse-
power Decauville and a 40-horse-power Bollée was the
only other race of interest on the 27th ultimo. This
was won by the former machine, driven by Guy Vaughn,
in 9:201-5, with the other machine only 5 3-5 seconds
behind at the finish. The races were all run with diffi-
culty because of the tide .receding but little, and giv-
ing but a very narrow stretch of beach on which to
run them.

————— et ——— ——— — ———

An interesting sub-aqueous engineering feat has
been achieved in the successful laying of a submerged
water main at a depth of 86 feet across the channel
in Cork Harbor, Ireland, separating Queenstown from
Haulbowline. The work was attended with several
difficulties, among .which the great depth of water and
the irregular nature of the bed of the harbor. which
consists of jagged limestone rock, were the most im-
portant, and at first it was deemed by many experts to
be impossible. The submerged main measures about
2,000 feet in length, and consists of specially cast pipes
of 6 inches internal diameter.

Of the iron ores mined in the United States in 1903
it is estimated that 86.6 per cent were red hematites;
8.8 per cent brown hematites; 4.5 per cent magnetites;
0.1 per cent carbonates. The line between the red and
brown hematites is, however, not clearly defined.
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NEW SYSTEM OF EGG TRANSPORTATION.
BY GEORGE J. JONES.

The egg men of this country have recently had
called to their attention a new method of shipping and
handling eggs, which has already been adopted to a
considerable extent, and the use of which is becoming
more and more general. Quite a large factory is main-
tained at Scranton, Pa., in the manufacture of the
devices known as “Zinkets,” which are the foundation
of the new system. These zinkets are tray-like con-
structions of metal made by mechanical methods, each
one of which holds one dozen eggs, and it is designed
that the eggs shall be placed in these carriers at the
time of their gathering on the farm, and in them they
shall remain until such time as it is proposed to pre-
pare them for consumption. When the zinket is empty,
it is laid aside and returned to the dealer when a
supply of fresh eggs is being secured.

This system is said to have a number of advan-
tages over the method of packing the eggs in hori-
zontal layers with the aid of pasteboard fillers, as is
done at present. In the first place, the zinket offers
a most convenient means for carrying and handling
the eggs through all of the various processes through
which they must pass from the farmer to the consumer.
Secondly, the transportation of the contents of these
packages is effected more safely than by the old meth-
ods, and the packages are smaller than those of corre-
sponding capacity in use at present.

It has been said that the carrier is the basis of the
new system. This is cut out of a roll of sheet metal,
preferably steel, in an oblong shape, with twelve round
holes placed regularly in the center. These shapes are
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their way back to him. This enables the careful house-
wife to know just where her eggs came from. She will
soon become familiar with the names of the farmers
supplying her dealer, and she will reject the packages
of any of those in which she has at any time found
unworthy goods.

These devices have been already extensively used by
fancy farmers, who supply what is known as “morning
eggs.” For infants and invalids it is often desired
to have eggs that have been laid on the day of deliv-
ery. Here these carriers are the hasty messengers
from the poulterer to the pantry. In order to give
patrons further assurance of the quality of the con-
tents, a strip label is pasted across each row of eggs
in such a manner that it is impossible to remove one
of the eggs without destroying the label.

After the package has been delivered to the house
it is placed in the refrigerator, still in the zinkets, and
in this shape it takes up much less room than the
usual bowl. If it is desired to boil the eggs in num-
bers, as for a large family or restaurant, the entire
arrangement is placed in the boiling water, and thus
they are all cooked to exactly the same degree, a thing
which has not been possible before without the use of
some expensive device of a special nature.

Astronomical News.

A telegram has been received at the Harvard College
Observatory from Prof. Kreutz, at Kiel Observatory,
stating that a planet of the thirteenth magnitude or
ftr. was discovered by Wolf at Heidelberg, January 22,
and that it was observed by him January 23d. 2735,
Greenwich mean time in R. A. 1h. 31m. 59s., and

A NEW SYSTEM OF TRANSPORTING EGGS.

then electroplated with zinc, as this is the most cleanly
and desirable for the device. By subsequent passages
through special machinery, these holes are enlarged by
cutting at the top and bottom. The strips thus formed
are afterward bent out from the metal body, and form
clips over and under the hole, for the purpose of grasp-
ing the egg. The ends of the metal are then bent so as
to form something of a tray, the ends being grooved
to enable one of these devices to fit tightly in another.
Thus, when packed, they are slipped into suitable boxes,
vertically instead of horizontally. When in transit in
this manner, fhe spring-like qualities of the clip con-
sume all ordinary shock, and prevent the eggs from
being broken. A very severe blow is réquired to dis-
lodge the eggs from their resting places.

By this vertical arrangement of the trays, it is easily
possible to examine and even count the contents of the
box in a few minutes. For candling, the eggs may be
examined in their places, and by a simple apparatus
invented for the purpose, the entire dozen of eggs may
be carefully examined almost at a single glance. This
is done without disturbing them from their places be-
tween the clips.

The safety of carriage is a feature which appeals to
the dealer, and another important factor is the economy
of space shown by the zinket system, for the carriers
pack very closely. In shipping or storage they actu-
ally occupy one hundred cubic inches less space per
thirty dozen eggs than the pasteboard filler system. A
feature which appeals to the consumer very strongly
is the means afforded for the identification of goods.
On each of these carriers the name and address of the
owner must be stamped, in order that they shall find

Dec. 36m. 13s.
in Dec. 4-0° 9m.
lite of Jupiter.

Nore.—In a letter dated January 13, 1905, Prof.
Campbell writes: “Unfortunately, we have had only
one or two breaks in the.clouds since the announce-
ment was made, but the .two short exposures show the
satellite where it was expected to be.”

A telegram has been received at the Harvard College
Observatory from Prof. W. W. Campbell at Lick Oo-
servatory, stating that the sixth satellite of Jupiter
was observed by Perrine January 17d. 702 G. M. T.
Its position angle with reference to Jupiter was 266
deg. and its distance 36m.. Wolf’s asteroid has no con-
nection with the sixth satellite.

The following story is published in Machinery: A
circus train was pulling out of Spokane, Wash., a few
weeks ago when suddenly the injector “broke” and
persistently refused to take up water. After working
with it a few minutes the engineer ordered an examina-
tion made of the tank; it was found nearly empty,
although filled at the water crane but a short time
before. No explanation of this mystifying condition
was apparent until water in numerous streams was
seen running from the elephant car next to the tender,
and then the cause was found. “Jumbo” had amused
himself by reaching his trunk through the open end
of his car into the manhole of the tender and sucking
up the water, with which he had deluged the other
animals in the car. They looked like “drowned rats,”
and needless to say had enjoyed their involuntary
baths no more than the trainmen had the delay.

Daily motion in R. A. 4+ 1m. 32s. and
It is supposed to be Perrine’s satel-
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HOPKINS ‘“BAND ELECTRO-CHRONOGRAPH,” CARABLE
OF DIVIDING A SECOND OF TIME INTO ONE HUNDRED
THOUSAND AND ONE MILLION PARTS.

The following description and illustrations are
taken from the fifth practical article on “Experimental
Electrochemistry,” by Prof. N. Monroe Hopkins, of
the George Washington University, Washington, D. C.,
published in ScCIENTIFIC AMERICAN SUPPLEMENT No.
1517. The article in question is one of a series now
running in the SUPPLEMENT. As this new form of
high-speed chronograph undoubtedly has other appli-
cations than that for which it was designed, namely
the study of electrolytic conduction, we deem it of
sufficient interest to reproduce a description of this
piece of apparatus here.

Figs. 1 and 2 represent the rear and side view of
such a band chronograph respectively, which, as will
be seen, is direct-driven by a high-speed electric motor.
A paper band passes over the chronograph cylinder,
and extends over a distance of about ten feet to a
loose-running drum-wheel. Were it not for this novel
feature, a momentary contact of the pencils carried
by the armatures of the two electromagnets shown,
would result in a line drawn completely around the
chronograph cylinder at the enormous speeds the in-
strument is designed for, and it would be impossible
to tell where the contact was first made. In order to
produce a clear record of the times of actually making
contacts by the two electro-magnets, Prof. Hopkins
introduces a long band of paper, some twenty feet in
length, which prevents a line being drawn upon itself
even when the cylinder is revolving from 2,000 to
20,000 revolutions per minute, the contact of course
being only momentary. With such an arrangement
the times of striking of the two electro-magnets, which
are upon different circuits, may be studied. Fig. 3
illustrates a chronograph for the highest speeds. Here
at the left an electric motor of two horse-power is
shown belted up for multiplication of speed to a
countershaft, also belted for speed to the chronograph
cylinder. In the foreground fifty feet of electrolyte
is represented in glass tubes arranged like a
hot-water radiator. The diagram in Fig. 4
will make the plan of connections and opera-
tion clear. For example, A and B stand for
an electrolyte and wire respectively, arranged
for studying their electrical conductivity. D
is a sensitive ammeter for reading the cur-

Scientific American

points of contact. In the article in SUPPLEMENT
No. 1515, .electrolytes of different constitutions are
studied, compared with each other as well as to wires.
Interesting evidence in support of the electrolytic disso-
ciation theory is also advanc'ed, and methods of de-
termining the absolute velocities of ions are given.
ettt @ -
Lake Traffic Passing the ¢ Soo0,"

The United States engineering office at Sault Ste.

Marie, Mich., reports the following information re-

Fig. 1,—REAR VIEW OF HOPKINS HIGH-SPEED BAND
ELECTRO-CHRONOGRAPH.

garding lake commerce through the American and
Canadian canals at Sault Ste. Marie, Mich., and On-
tario, for the month of December, 1904: Number of
net tons east-bound freight, 816,973; west-bound
freight, 153,892 net tons. The total number of ves-
sels pagsing through the United States canal was 242,
and through the Canadian canal, 144. The total regis-
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dian canal 146,724. The quantity of lumber passing
the United States canal was 15,389 M. feet B. M., and

‘the Canadian canal 223 M. feet B. M. The shipments

of general merchandise passing the United States canal
amounted to 1,193 net tons, and through the Canadian
canal 182.5 net tons. In west-bound traffic there was
19,300 net tons of hard coal passing through the United
States canal, and not any through the Canadian canal;
87,620 net tons of soft coal passing through the United
States canal, and 26,302 net tons passing through the
Canadian canal; 5,611 net tons of general merchandise
passing through the United States canal, and 6,728 net
tons passing through the Canadian canal. There were
no passengers through the United States canal, west-
bound and 35 through the Canadian canal; 18 passen-
gers east-bound through the United States canal, and
90 through the Canadian canal.

The United States canal was opened May 5 and
closed December 13, 1904; season, 223 days. The
Canadian canal was opened April 30 and closed De-
cember 25, 1904; season, 240 days. The following is
a statement of the traffic for the season of 1904;
Number of net tons east-bound freight, 24,213,902;
west-bound freight, 7,332,204 net tons. - The total num-
ber of vessels passing through the United States canal
was 12,153, and through the Canadian canal, 3,967.
The total registered tonnage through the United States
canal was 20,160,042 net tons, and through the Cana-
dian canal 4,204,096 net tons. The number of bushels
of grain other than wheat passing the United States
canal, east-bound, was 27,877,071, and the Canadian
canal, 5,148,372. The number of net tons of iron ore
passing the United States canal was 17,207,260, and
the Canadian canal 2,428,537. The number of bushels
of wheat passing the United States canal was 20,248,-
392, and the Canadian canal 29,684,477. The number
of barrels of flour passing the United States canal was
2,774,863, and the Canadian canal 1,935,325. The
cuantity of lumber passing the United States canal wais
894,324 M. feet B. M., and the Canadian canal 28,956
M. feet B.M. The shipments of general merchandise
passing the United States canal amounted to
57,038 net tons, and through the Canadian
canal 38,336 net tons. In west-bound traffic
there was 880,417 net tons of hard coal pass-
ing through the United States canal, and 110,-
811 net tons passing through the Canadian
canal; 4,589,501 net tons of soft coal pass-

rent flow through the electrolyte with which
it is in series and the electro-magnet E of
the chronograph and the source of electricity,
which is reached through the switch H. C
is a rheostat of the non-inductive variety,
for bringing the circuit including the wire
B to the same resistance as the circuit con-
taining the electrolyte A; and F represents
in dotted lines the same delicate ammeter
shifted in series with the wire and the electro-magnet
G of the chronograph, and the source of electricity
through the same switch H. Having “balanced” the
two circuits perfectly, by making them of exactly the
same resistance, the chronograph cylinder is speeded
up, and when the desired speed has been reached the
switch is thrown, and the two electro-magnets allowed
to strike their records upon the flying band. Any
differences in time of conductivity between the two
classes of conductors may be calculated from the differ-
ences in length of the two record lines, or rather their

ing through the United States canal, and
874,140 net tons passing through the Cana-

Fig. 2—SIDE VIEW OF THE INSTRUMENT,

tered tonnage through the United States canal was
489,442 net tons, and through the Canadian canal,
129,888 net tons. The number of bushels of grain
other than wheat passing the United States canal, east-
bound, was 4,963,671, and the Canadian canal, 15,000.
The number of net tons of iron ore pacsing the United
States canal was 334,861, and the Canadian canal 29,-
054. The number of bushels of wheat passing the
United States canal was 5,119,843, and the Canadian
canal 2,948,707. The number of barrels of flour pass-
ing the United States canal was 256,360, and the Cana-

Fig. 3. —ILLUSTRATION OF BAND CHRONOGRAPH FOR HIGHEST SPEEDS AND CAPABLE OF
DIVIDING A SECOND INTO ONE MILLION PARTS,

dian canal; 419,390 net tons of general mer-
chandise passing the United States canal, and
217,245 net tons passing the Canadian canal.
The number of passengers through the United
States canal, west-bound, was 12,029, and
through the Canadian canal 5,789; passen-
gers east-bound through the United States
canal 9,577, and through the Canadian canal 10,300.

The fleet of nine steamers which the Belgian gov-
ernment maintains for the cross-Channel service is to
be increased by the addition of a turbine steamer with
a speed of 23 knots. It is said that Belgium intends to
replace gradually all the old steamers of a speed of
19 knots by turbine steamers similar to that to Le
introduced shortly. The new steamer is to be fitted
up splendidly. Among other conveniences it will carry
a Marconi apparatus and a searchlight.

Fig. 4—DIAGRAM OF CONNECTIONS OF BAND
ELECTRO-CHRONOGRAPH,



108

AN IMPROVED FIRE ESCAPE.

A convenient type of fire escape is illustrated in the
accompanying engraving. The apparatus is very com-
pact and simple, as will be seen from the following
description of its construction. It comprises a casing
provided with a fixed central shaft, on the lower end
of which a reel drum is mounted to rotate. A rope is
coiled on the drum, with its free end extending up-
ward through a thimble at the top of the casing. The
upper face of this drum is formed with an internal
gear which, through a train of step-up gearing, serves
to rotate a governor,
mounted on the upper
end of the fixed shaft.
Secured to the upper
end of the governor is
a friction disk, which
is adapted to engage
a similar disk on a
fixed shaft, when it is
desired to brake the
rotation of the reel
drum. The mechanism
for pressing the two
dis ks together is
clearly shown in the
fragmentary detail
view. A crank han-
dle A, at the upper
end of the casing, is
connected by a shaft
with a cam B, which
bears against t he
clutch-block C, pivot-
ed to the casing. The
block € is formed
with a V-shaped notch
adapted to engage the
beveled faces of the
disks D. By turning
the crank, the swell
of the cam is brought
to bear on the clutch, locking it against the
disks and pressing them together. In use, the free end
of the rope is made fast to the window casing, or to
any suitable fixture in the room. A strap is then
passed through the ring eye on the bottom of the cas-
ing, and strapped about the hips and waist of the per-
son about to use the fire escape. A reliable and safe
descent can now be made, the rope slowly uncoiling
as the drum rotates under control of the governor.
If it be desired to stop the fire escape at any time,
to rescue another person at a lower window, the brake
may be easily applied by turning the crank handle.
The rope may be recoiled on the drum by operating the
crank at the bottom of the casing, which turns the
drum through the medium of a pair of gear wheels.
The train of gearing which connects the drum with
the governor comprises, in addition to the gearing, a
pawl and ratchet adapted to disconnect the governor
when the reel drum is turned to recoil the rope. The
inventors of this fire escape are Messrs. Bergvin John-
son, John W. Smith, and Barney Johnson, of Congress,
Arizona, P. O. Box 81.

. il
e

VEHICLE ATTACHMENT FOR KEEPING RECORD OF
DRIVER'S WORK.

A clever invention, which we illustrate herewith,
has recently been patented by Mr. Harry Hencken,
8 West 121st Street, New York. It consists of a small
device, which may be attached to any vehicle to keep
a record of the driver’s work. The record shows just
how long the vehicle was in motion, and also how long
it was standing still. The mechanism of the device
is contained in a casing supported by coiled springs,
connected with brackets H, which are attached to the
vehicle at any convenient point. Owing to this spring

A CONVENIENT FIRE ESCAPE,
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VEHICLE ATTACHMENT FOR KEEPING RECORD OF
DRIVER’S WORK.
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support, the device will respond to any vibration of the
vehicle. Within the casing is a drum A, with an in-
ternally-threaded hub, which is mounted on a fixed
shaft C. The latter is also threaded for a short length,
to engage the internal thread of the hub. The outer
face of this hub is formed with teeth, extending longi-
tudinally along its entire length. As shown in one
of our detailed views, this toothed hub L is engaged
by a gear wheel K of a clock mechanism contained in
the casing B. The clock mechanism slowly turns the
drum A on its axis and, due to the threaded connec-
tion with the shaft C, the drum is also caused to move
outward thereon. Carried on the face of the drum
is a chart, the ends of which are passed through a
slot therein, and fastened by means of hooks on
the under side. One of these hooks M, as shown in the
detailed view, is pressed backward by a spring, which
serves to hold the chart taut on the drum. Secured to
the casing above the drum is a leaf spring, which
carries at its free end a marking point D, adapted to
be vibrated against the chart by the jarring of the ve-
hicle when in motion. A fixed bar extending above the
spring carries a block E, formed with a slot through
which the spring passes. By moving the block out
to the end of the bar, the vibration of the point D will
be prevented. In operation, this block having first
been moved back, a series of dots will be marked on
the chart while the vehicle is in motion. The clock-
work, which may be wound up at F, causes the drum
A to make one complete turn every four hours, and
the chart thereon is divided by four heavy lines to
indicate the hours. These spaces are subdivided to
indicate the minutes, and thus the length of time the
vehicle has been in motion is indicated by the length
of the line drawn by the vibrating marker. But the
record is not limited to a period of four hours, because
the drum moves forward slowly along its axis while
rotating, so that the marker engages a continuous
spiral column on the chart as the drum turns. To as-

DETAILS OF THE VEHICLE ATTACHMENT,

sist in reading the record two Scale plates are provided,
one at each side of the casing, by which the outward
movement of the drum may be measured.

85—
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AN AUTOMATIC DOOR ALARM.

Door alarms are commonly worked by a spring or
an electric battery, the action of which is controlled
either by opening the door or by turning the door-
knob. .The objection to such alarms is that the spring
must be frequently wound or the battery renewed,
else the motive power may be exhausted at the time
when it is most needed. But a new type of door
alarm has recently been invented, in which neither
spring nor battery is used as a motive power. Instead
the alarm is operatéd directly by the turning of the
door-knob. This door alarm is illustrated in the ac-
companying engravings. In the detail view the gongis
removed to show the mechanism of the alarm. The
alarm proper is secured to the door at a point adja-
cent to the door-lock. .Clamped to the knob-spindle
by means of split ring A is a toothed sector B. Thig
is arranged to operate, through a train of step-up gear-
ing, a disk €, which is mounted to turn on the cen-
tral stud that carries the gong. The disk C carries a
number of hammers D, that are pivoted thereto by
means of screws which pass through slots in the
shanks of the hammers. The movement of the ham-
mers is limited by pins which project from the face
of the disk. In operation, when the door-knob is
turned, the sector B turns with it and, through the
medium of the step-up gearing, rotates the disk C very
rapidly, causing the hammers to fly outward by cen-

DETAILS OF THE AUTOMATIC DOOR ALARM.
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trifugal action and strike against ribs formed on the
inner face of the gong. In this way the gong is
sounded, giving the alarm when any one attempts to
open the door. In order to return the knob to its
normal position, the ends of the sector are connected
to the main frame by a pair of coil springs. The
principal mechanism of the alarm is mounted in an
auxiliary frame, which is pivoted to the main frame
at its upper end. The lower end of this frame
is connected by a spring with the main frame
in such manner as to hold the gearing in mesh with
the sector. When it is desired to place the alarm out
of action, the auxiliary frame is swung away from
the sector until the latter clears the train of gearing.
In this position it is clamped by a thumb-screw E. Mr.
Philip Bourne, of 1690 Lexington Avenue, New York
city, N. Y., has recently secured a patent on this
invention.
—_— -
OIL CAN WITH MEANS FOR CONTROLLING DELIVERY
OF OIL.

We illustrate herewith an improved oil can, which
has recently been invented by Messrs. William Morris
and Charles A. McClair, of Index, Wash. This can
belongs to that type
used in lubricating ma- [
chinery, and is provided
with means for posi-
tively controliing the
delivery of the oil. The
can is formed with a
main or body section
and a cap screwed
thereon. Within the can
is a piston formed of
two supporting disks,
between which is a
packing disk with
cupped edge that closely
engages the wall of the
can. The piston is pro-
vided with a hollow pis-
ton rod, which projects
through ‘the cover of the
can and carries at its
upper end a suitable
nozzle, threaded there-
to. The outer surface
of the piston rod is |
formed with a helical
thread, upon which is i
mounted a threaded ad-
justing wheel. A spring
is interposed between
the piston and the cov-
er of the can, pressing
the former down as far as permitted by the adjusting
wheel, which bears against the upper face of the cover.
It will be observed that the spring is of the helical
type, that is, toward the base the coils increase in di-
ameter, so that it will fold up into a very small space,
permitting the piston to be raised to the top of the can.
The can may be filled with oil by removing the cap and
the piston; but a preferable method is to remove the
nozzle, immerse the end of the hollow piston rod in
oil, and draw the piston out so as to produce a vacuum
in the oil chamber, which will immediately fill with oil,
flowing in through the bore of the piston rod. The pis-
ton should then be held up by screwing down the ad-
justment wheel. In use, by turning the adjusting wheel
so as to permit the piston head to feed downward, the
oil will be forced up through the hollow piston rod,
and out of the nozzle. To check the flow, the move-
ment of the adjusting wheel may be reversed, reliev-
ing the pressure on the oil, or the same effect may be
more quickly produced by pulling the nozzle outward
against the force of the spring. With each oil can a
number of nozzles may be provided, which could be
especially adapted for difficult purposes.

i |
q |
|
OIL CAN WITH MEANS FOR

CONTROLLING DELIVERY
OF OIL.

AUTOMATIC DOOR ALARM.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

PROTECTIVE DEVICE FOR THIRD RAILS.
—J. Ryax and A. C. GunTZER, New York, N.
Y. The purpose of the invention is to provide
a cover or protective casing for the third rail
of electric road, which will prevent persons
from accidentally coming in engagement with
the rail, the cover being so constructed as not
to interfere with the action of the shoe. The
invention provides a casing readily applied and
so constructed that access can be gained to the
rail at any fime in an expeditious and conven-
ient manner without removing the cover from
its protective relation to the rail.

SUPPORT FOR TELEPHONE-RECEIV-
ERS.—F. F. Howg, Marietta, Ohio. This in-
vention is an improvement in telephone-receiver
supports, and has for an object the provision
of a novel construction for supporting the re-
ceiver so constructed that when the receiver
is released after being used it will operate
automatically to close the switch of the tele-
phone and cut out the receiver.

TRACK-SWITCH FOR ELECTRIC RAIL-
WAYS.—G. H. FreeTs, Springfield, Mass. The
invention relates to electric-railway switches,
Mr. Frests’ more particular object being to
produce a type of switch which may be advan-
tageously controlled from a moving -car.
Where a part of the current is used for auxil-
iary purposes—such as lights, heating, and
air-brakes—he makes the magnet-wire heavy,
so that the magnet is not affected by the cur-
rent used for these auxiliary purposes.

Of Interest to Farmers,

WINDMILL-REGULATOR.—T. A. OVERBY
and J. G. OvVERrBY, near Mellette, S. D. The
objects of these inventors are to provide means
whereby the mill is automatically started when
the water in the tank is lowered and stopped
when enough is pumped in, and requiring but
small floats; means to automatically stop a
mill when the well gets empty and start when
water in the well rises to a predetermined
level ; means to stop action of pump-rod lever
when mill is in action; means to put pawls
into engagement instantly ; means to put mill
in or out of gear by hand and hold it so; to
provide efficient regulator without springs;
and means to keep the mill wire from getting
tangled when a violent breeze turns the vane
around and slackens the wire, etc.

HAY-STACKER.—L. OBERWETTER, Gordon,
Neb. One purpose of this invention is to pro-
vide a form of stacker so constructed that the
fork is counterbalanced by means of a weight
which assists in raising the fork and pre-
vents a too violent return of the fork to re-
ceiving or normal position and to so mount the
pivoted supports for the fork that when the
fork is brought to its full upper position it
will yet be at one side of the perpendicular,
inclining sufficiently from the stack to give
the fork an automatic downward impulse in
direction of its initial position.

COTTON-PICKER.—M. E. LEHMANN, Baton
Rouge, La. In this patent the invention re-
lates to a pneumatic cotton-picker; and it
comprises certain novel devices for drawing the
cotton frem the plants and for automatically
separating the cotton from the dead leaves and
other foreign matter removed from the plants
with the cotton.

COTTON-HARVESTER.—R. II. PURNELL,
Rosedale, Miss. A principal feature of the
machine is the provision of a cutter for sever-
ing the stalks and the arrangement of the
same upon a vertically-adjustable support and
carrier and the special means for effecting the
vertical adjustment of the same, which corre-
sponds to the inclination of the surface of the
cotton-field or the height of the cotton-ridge
relative to the adjacent surface, and also to
any obstructions or obstacles, such as stumps
or rocks. A dynamo is used for effecting the
operation of the stalk-cutting device.

Of General Interest.

BLOTTER ATTACHMENT. — J. w.
GRAEME, United States Navy, Washington, D.
(. This blotter attachment is used in con-
nection with books, and the inventor does not
desire to be limited strictly to permanently-
bound books or books in which the leaves are
permanently held in place, but he desires to
include in such term “book’” pads, tablets, and
the like, including check-books for bank use,
which are provided with leaves and with
backs or covers.

CAN.—I. C. SHARP, Omaha, Neb. In this
patent the invention has reference to what is
commonly called a ‘“key-opener” can, and the
improvement is especially adapted to that
class of cans which are drawn or stamped up
from two integral sections of sheet metal
joined by a horizontal medial line, although
it may be used in other gconnections.

SHOE-TONGUE RETAINER.—W. J. AN-
DREWS,  Murphysboro, Ill. The invention re-
lates to footwear; and its object is to provide
a retainer for securely holding the tongue of
the shoe in proper position on the fly when
the shoe is worn to prevent sand, gravel and
the like from passing into the shoe, the retain-
er also serving as identication means of the
wearer. .

PAINT AND PROCESS OF PRODUCING
SAME.—R. WARNOCK, Westboro, Mo. The
invention relates to paint compositions, it be-
ing particularly adapted for the coating of

| McGrath’s

trees to prevent access of animals and insects.
To this end the improvement consists in the
compounding of tar, oil, carbolic acid, and
asafetida in certain proportions. It is a pre-
ventive against ravages of rabbits, mice, and
borers, and such insects as canker-worms will
not climb the trunks to which it is applied.
It is impervious to water, and does not evapo-
rate.

RACK.—J. H. VARTY, Albion, Mich. Mr.
Varty’s invention relates to racks for various
articles, its principal objects being to provide
such a device which may be inexpensively
made and which will furnish a- convenient sup-
port for a penholder or other writing utensil.
Its base is provided with means for creating
a field of magnetic force, consisting of a horse-
shoe-magnet attached near one end of the base
and concealed by a representation of an ink
bottle, though any article may be substituted,
this being particularly designed as an adver-
tising device. The low cost at which the rack
may be made and its great convenience renders
it an attractive advertising novelty for gratui
tous distribution.

INFANT’S GARMENT.—LipA C. SHERICK,
Lemongrove, Cal. The purpose in this case is
to provide a garment adapted either as a slum-
ber-robe or a robe to be worn. when desired to
especially protect the infant against cold or
inclement weather, the robe being so construct-
ed as to completely protect or incase the
lower limbs, yet leave them free for motion,
and likewise to fully protect the body, espe-
cially the chest, without rendering the robe
bulky or interfering with the action of the
arms.

CIGARETTE-TIP.—H. P. STRAUSE and L.
KEHLMANN, New York, N. Y. In the present
patent the invention has reference to ciga-
rettes, the more particular object being to pro-
duce an improved tip thereby having sanitary
and other advantages and being useful for
purposes of advertising independently of the
usual office performed by the tip. The tip is
made long in order to provide the space occu-
pied by graphic symbols.

CONSTANT-LEVEL GAS-METER.—J. R.
Dupoy, 36 Rue Guersant, Paris, France. This
apparatus automatically maintains a constant
level of the water in a gas-meter. It employs
buckets mounted upon the exterior of the drum
for successively taking up a certain quantity
of gas at each revolution of the drum, a cham-
ber in which the gas thus taken up is ac-
cumulated, and a reserve water-compartment
communicating with the gas-chamber by tubes.
The pressure of gas stored in the chamber will
produce at intervals a mechanical flow into the
drum-casing of the water which during the
preceding period of accumulation has entered
the tubes.

CENTERING DEVICE FOR CHEESE-
CUTTERS.—M. B. IrRVINE, Longbeach, Cal.
This improvement refers to a device for cut-
ters of the type in which cheese is mounted
on a revolving table and is cut by means of a
knife supported upon a framework above the
table. The object is to provide a device by
means of which cheeses may be so centered
relatively to the revolving tables of cutters
that the center of gravity cf the cheese will
always be directly above the center about which
the table turns, and hence insure proper weight
in the slices cut from the cheese.

CORSET.—EL1zABETH CALKINS, St. Joseph,
Mo. The intention of this improvement is to
obviate the difficulty usually experienced in
having objectionable knots at the waist-line,
which interfere with the proper adjustment of
the outer garments. . The invention is further
intended to provide such a construction that
the ends of the laces will be independent of
each other and at the same time be in a con-
venient position for tightening or loosening and
tying the same.

PYROTECIINIC DEVICE.—F. T. BECK,
New York, N. Y. In this case the invention
relates to improvements in devices for display-
ing pyrotechnic or luminous objects, an object
being to provide a simple mechanical means
whereby a plurality of luminous or burning
devices may be rapidly rotated and caused to
spread apart by .centrifugal action to present
practically continuous lines of fire.

SIPHON.—P. McGRrATH, Hibbing, Minn. Mr.
invention relates to an improve-
ment in siphons, and has for its object the
provision of a simple and efficient device for
withdrawing liquids from vessels having no
faucets or other outlets. It comprises a sim-
ple means for expelling the air from the si-
phon by compressing a bulb connected there-
with, also a simple device for closing the noz-
zle of the siphon while the air therein is being
exhausted.

Hardware and Tools.

NUT-LOCK.—C. D. CawrseLLn, Marr, Ohio.
The object in this invention is to provide a
nut-lock of novel construction that may be
applied upon any nut to hold it stationary at
a desired point on a screw-threaded bolt, avoid
injuring the nut or bolt, be adapted for re-
lease, if this be desired, and be extremely sim-
ple, durable, and inexpensive.

DOOR-CHECK.—C. ELLINGEN, Santa Bar-
bara, Cal. The invention is an improvement
in that class of devices employed for holding
swinging doors open. It is more particularly
an improvement in devices which are adapted
to engage the knob of a door-latch. A distin-
guishing feature is a fixed catch and a door-

knob which are constructively so related to
each other that when the door swings open the
knob is automatically engaged with and locked
by the catch and which may be released by
turning it a part of a complete rotation.

Household Utilities.

WINDOW-SASH.—S. E. Rom, New York,
N. Y. The object of the invention is the pro-
vision of improved means for mounting sashes
so that they may be readily swung into open
position and so that when closed they will
make an absolutely air-tight connection. A
further object is to provide means by which
the sash when closed will be held securely in
this position and will not be allowed to open
except by the application of a positive pres-
sure on the sash, thus avoiding accidental
opening thereof.

WATER-CLOSET SEAT.—M. D. HELFRICH,
Evansville, ' Ind. The improvement relates,
specifically, to the construction of water-closet
seats and lids, etc., by laying a bolt or rod
with nuts and washers at both ends square
across the front end and rear end of seat
and lid, so as to lap two or more joints with
each bolt or rod and laying square across the
grain of the wood and joints, which enables
the inventor to make a seat and lid showing
the grain or end wood entirely at front and
rear end of seat and lid.

FOLDING-CHAIR.—J. H. STIGGLEMAN, Wa-
bash, Ind. The object of the improvement is
to provide a connecting bearing member adapt-
ed for pivotal connection with one leg of a
folding chair and having a projecting flange
adapted for engagement with a longitudinally-
disposed slot in the adjacent crossed leg of
the chair to permit the folding of the chair
into a minimum of space and to permit the
use of straight short legs connected near their
lower ends with an ordinary round or reach.

CURTAIN-POLE.—J. KRrRODER, New York, N.
Y. In this patent the invention relates to
curtain-rods, curtain-poles, and similar fixtures ;
and the object of the inventor is the provision
of new and improved means for removably
fastening knobs, balls, or like end ornaments
in position on the ends of a tube, pole, or sim-
ilar fixture.

Machines and Mechanical Devices.

AMUSEMENT APPARATUS. — F. W.
THOMPSON, New York, N. Y. This invention
relates particularly to improvements in pas-
sage-ways through which people may walk, an
object being to provide a device of this charac-
ter so constructed as to have a vibratory mo-
tion in part, thus making it somewhat diffi-
cult for a person to walk through and afford-
ing amusement.

CIGAR-BUNCH-SHAPING MACHINE.—1J.
D. LAcroix, New Orleans, La. The aim of
this improvement-is to provide a shaping ma-
chine designed either for independent use or
for use in connection with a cigar and cheroot
bunch making or rolling machine and arranged
for uniformly and properly shaping, forming,
setting, and drying bunches in large quanti-
ties in a short time, giving a perfectly smooth
surface to the bunches and without danger of
breaking or injuring the binder, to facilitate
wrapping by hand or machine, and to insure
final production of a high-grade cigar or che-
root.

SHUTTLE-BINDER.—H. B. BECKMAN,
Newburg, N. Y. Mr. Beckman has discovered
that by making the shuttle-binder in such a
manner that a part of the operating-surface
is capable of yielding and another part rigid
he can produce a device which is much lighter
than the metal binders heretofore used and is
also much more durable than wooden ones.
This result he preferably accomplishes by mak-
ing the binder in the form of a sort of skele-
ton frame consisting of two parts, one of
which is straight and the other of which is
curved and longer than the other. The inven-
tion relates to a shuttle-binder for looms.

CONVEYER FOR SOLID MATERIALS.—
A. L. PurnaM, New York, N. Y. The inven-
‘tor’s object is to provide for forcing such ma-
terial as coal, grain, bricks, and small Dblocks
of material of a general character through a
pipe or duct to some predetermined spot. It
is to be used to do the work for which chain-
and-bucket or belt conveyers are now em-
ployed. The invention comprises one or more
movable receptacles adapted to convey mate-
rial to a discharge-duct and force it into the
duct successively from the receptacles.

THREAD-SEPARATOR.—E. C. REITER,
Rockville, Conn. Mr. Reiter’s invention has
reference to thread-separators and admits of
general use, but is of peculiar service in quill-
ing-machines and analogous devices in *which
it is desirable to separate a number of threads
from each other and to maintain the separa-
tion.

PLASTIC-BLOCK MACHINE.—A. EVEN-
sTAD, Lakota, N. D. While capable of use for
molding various articles, this machine is espe-
cially adapted for molding hollow building-
blocks. The objects of the invention are to
secure the ready and accurate opening of the
mold by a simple operation, at the same time
providing for entirely removing the mold from
the article produced, and also providing a very
simple and easy manner of constructing the
bottom plates and guiding the cores.

WEIGHT-INDICATOR -FOR WRIGHING-

SCALES.—D. F. CURTIN, Butte, Mont. Mr.

Curtin’s invention is in the nature of a simple
attachment for scales for the use of grocers
and others, which shall give notice when the
approximate quantity of merchandise has been
placed on the scales, so that the further addi-
tion of material to bring it up to the required
quantity may be carefully regulated to avoid
getting an overplus of material on the scales.
FILLING-MACHINE.—T. ' J. BroucH, Balti-
more, Md. In packaging granulated and pul-
verulent substances—such as tea, flour, and
sulphur—and also in bottling liquids which
are sticky and thick much difficulty is experi-
enced owing to the material becoming packed
or sticking in the hopper, so that it fails to-
deliver with sufficient freedom and rapidity.
The inventor has devised an improved and
highly-efficient means for agitating the mate-
rial and causing it to flow from the hopper
with due freedom, rapidity and uniformity.

Pertaining to Vehicles,

DRAFT-EQUALIZER.—C. WERNECKE, Gen-
esee, Idaho. The object of the inventor is to
provide an equalizer which is adjustable in its
parts, whereby four draft-animals will be per-
mitted to work abreast—one in the furrow
and the others on the firm soil at the land
side of the plow. Furthermore to provide de-
tails of construction for an equalizer which
permit the use of three or five draft-animals
working abreast, keep them spaced apart, and
prevent side pull on the plow or draft device.

AXLE-NUT.—B. G. BrrLEr, Sumter, 8. C.
The invention refers to axle-nuts such as used
for retaining the wheels of vehicles upon the
axles. The object is to produce a nut adapted
to carry a quantity of oil or lubricant and
provided with efficient means for supplying the
rubbing surfaces with the lubricant. Arrange-
ment is made for preventing waste of the lub-
ricant and for facilitating replenishing of the
same.

SUPPORT FOR VEHICLE-TOPS.—F. F.
He1seLMANN, Hydepark, Ohio. The objects in
this case are to provide details of construc-
tion for supporting-posts of a canopy which
facilitate the vertical erection of the posts,
permit their vertical adjustment, enable the
attachment thereto of the canopy in a horizon-
tal position, and furthermore, provide means
for an attachment of side curtains upon the
posts near their upper ends to permit lapping
and securing of side curtains upon side edges
of rear curtain, thus reinforcing the corners of
these curtains where they engage, so as to
strengthen them and more effectually exclude
the elements during stormy weather.

APPARATUS FOR APPLYING OUTSIDE
RUBBER TIRES.—C. ANDREVERT, 2 Rue du
Bac, ‘Ivry Port, Seine, France. The placing
in position on wheels of vehicles of the outer
covers and air-tubes of pneumatic tires, and
particularly those having considerable diame-
ter and size, is very difficult and requires rela-
tively great; force. Application of the outer
cover to the rim is easily effected for about
two-thirds of the circumference of rim. but
very difficult to cause the remaining third to
pass within the edge of the rim, within which
the thickened edge or wire is lodged. The
apparatus enables this inconvenience to be ob-
viated and the outer cover to De placed in po-
sition on the rim without trouble and exces-
sive strain. The apparatus is applicable to
facilitate the placing in position on the rim of
either a new or old outer cover.

Prime Movers and Their Accessorics.

BOAT-PROPELLER.—J. SALoy, New Yorlk,
N. Y. This invention refers to a device for
propelling boats and other relatively small
marine vessels by either manual or engine
power: and the principal feature lies in an
arrangement which enables the device to be
easily and quickly applied to or removed from
the transom of a boat. This adapts the mech-
anism particularly to boats to be frequently
launched, and the principal advantage is that
when the boat is hauled up on shore or in the
davits of a vessel the propelling device may
be removed from the transom and stowed
safely away.

CURRENT-MOTOR.—W. NIEMEYER, St. Jo-
seph, Mo. This invention refers to a motor
for use upon rivers and other places where
there is a current of water. The objects are
to provide a device of this character which
can be set up without the construction of cost-
ly masonry works and in which the operating
device may be moved from the water without
disconnecting any of the parts or lifting any
of the heavy parts of the device out of the
water.

ENGINE.—G. C. CannNoN, New York, N. Y.
The prime object of Mr. Cannon’s invention
is the provision of a valve-gear by means of
which the speed of the engine may be abso-
lutely controlled—that is to say, by which
the engine may be run at any speed within
the range between high and low speed. This
he attains by a peculiar form of cam and by
the arrangement of this cam in connection with
the shaft and valve-stems.

"ROD-PACKING.—C. L. Coox, Louisville,
Ky. In this instance the invention relates to
improvements in packings for piston-rods and
shaftings of all descriptions, the object being
to provide a metallic packing of novel con
struction that will effectually prevent the «. -
cape and consequent waste of steam or oth<i
motive agent.
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patent the invention has reference to improve-
ments in valves for steam-engines, the aim of
the inventor being to provide a valve which
will work with less friction than the ordinary
slide-valve by doing away with stuffing-boxes
and packing-glands for the valve-rod.
ENGINE.—G. H. CoLLIER, Joplin, Mo. Mr.
Collier’s invention relates to a steam-engine
having an oscillating piston arranged in a
suitable chest or cylinder and joined by a con-
necting-rod with a crank-shaft, so as to ro-
tate the shaft upon the oscillation of the pis-
.ton. The chest is provided with feed and ex-
haust ports controlled by a slide or other valve
driven from eccentrics on the crank-shaft.

Railways and Their Accessories.

FISH-BAR CLAMP.—W. 8. WoorToN, Ro-
anoke, Va. This invention relates to means
for securing fish bars or plates oppositely
upon the webs of meeting track-rails of a
railroad, so as to secure the rails alined and
together, and has for its object to provide a
novel and practical device for the indicated
purpose that is easily applied and that dis-
penses with screw-threaded bolts and nuts
thereon as means for clamping the fish bars
or plates in place on the track-rails.

IMPLEMENT FOR ADJUSTING FISH-
PLATE CLAMPS.—W. 8. WoorToN, Roanoke,
Va. The invention refers to means for ad-
justing a securing device on fish-plates that
are therewith clamped upon the meeting ends
of track-rails, helding them ‘alined, and has
for its object. more particularly to provide
details of construction for an implement that
is especially well adapted for adjusting the
parts of a novel fish-bar clamp, the implement
by its use enabling the fixture of the clamp-
ing device at a rail-joint in a convenient,
speedy and reliable manner and facilitating
removal of the fish-bar clamp as may be re-
quired.

CAR-WHEEL.—C. WIMMER, Hamilton,
Canada. Mr. Wimmer’s invention relates par-
ticularly to improvements in driving-wheels
for locomotives, the object being to provide a
wheel of novel construction so arranged as to
have a comparatively large frictional bearing-
surface lengthwise of a rail, thus reducing
the danger of slipping to a minimum, and
therefore causing a train to come to a quick
stop upon setting the brakes and a quick and
easy start.

LOCK FOR RAILWAY-SWITCHES.—D.
BoyLg, Livingston, Mont. In the present pat-
ent the invention has reference to locks for
railway-switches, and the inventor has for his
particular object the provision of a secure
device convenient to operate which will not
be liable to become disarranged even if the
associated switch-stand be overturned.

CAR-COUPLING.—J. McWATTERS, St. Au-
gustine, Fla. The object in this case is to
provide details of construction for a coupling
which will be very effective and reliable in
service, convenient to operate, of compact
construction, and which will positively release
a car-coupling of the Janney type, whether of
the improved or ordinary construction, when
the car having the improved coupling thereon
leaves the track from any cause and drops
below the track-rails or the car in advance
is derailed and its coupling is lowered.

CAR-COUPLING.—C. C. WERTHNER, Toron-.
to, Canada. The purpose here is to provide a
self-locking coupler adapted for either freight
or passenger service and to so construct the
coupler that uncoupling may be instantly
and rapidly accomplished and whereby when
two opposing draw-heads are brought together
they will have a locking engagement, yet each
draw-head . and its draw-bar will be free to
accommodate themselves to any curve, ascen-
sion, or deelivity in the track.

Designs.

DESIGN FOR AN INCANDESCENT LAMP.
—A. H. SeErLrinGg, New York, N. Y. This de-
sign for an incandescent lamp is graceful ana
ornamental. The lamp is provided with a
conical illuminating surface corrugated so as
to form a series of lines which converge at an
apex and thus presents a maximum of illum-
inating surface. In form, the glass portion
resembles the outline of a top.

DESIGN FOR FRINGE.—J. C. ATKINSON,
New York, N. Y. This ornamental design for
fringe comprises a band of linen or like threads,
the threads producing a bright and checkered
effect and studded with woven bows of unvary-
ing size. DBelow the band the threads hang
in graduated lengths to produce a scalloped
form of edge. Mr. Atkinson has designed an-
other ornamental fringe of like material as
the above and consisting of a band with open
work center. Below the band the threads
hang in skein form of uniform length.

DESIGN FOR TRIMMING.—C. SEIDEL, New
York, N. Y. This new and ornamental design
for a trimming comprises a straight edged band
of linen or like material. The body has a
plain cross thread effect and irregularly spaced
with stripes of different widths and two pat-
terned rows, and forming a very chaste and
attractive composition.

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.

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

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 6463.—For manufacturer of Flaherty
Carboy Inclinator.

For mining engines. J. S. Mundy, Newark, N. J.

Inquiry No. 6464.—For manufacturer of sus-
pender web, buckles. cord, etc., in large quantities;
also a firm who would make a suspender On contract.

“ C. 8.” Metal Polish.

Inquiry No. 6465.—Address of two or three firms
dealing in small engines of one or two hurse power.

Indianapolis. Samples free.

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

Inguiry No. 6466.—For manufacturer of card-
board rclls similar to those used for mailing periodicals,
etc., also cardboard roll 5 in. long, €24 in.in diameter
and ¥ in. wall.”

Handle & Spoke Mchy.
Chagrin Falls, O.

Inquiry No. 646'7.—Address of manufacturers of

a mill that will pulverize from 5 to 10 tons of hay or
straw per day.

Ober Mfg. Co., 10 Bell St.,

Adding, multiplying and dividing machine, allin one.
Felt & Tarrant Mfg. Co., Chicago.

Inguiry No. 6468.—Address
spool and bobbin machinery.

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

Inquiry No. 6469.—For manufacturer of machine
that will turn out the artificial target used by trap
shooters and known as Blue Rocks, Black Birds.

Robert W. Hunt & Co. bureau of consultation, chem-
ical and physical tests and inspection. The Rookery,
Chicago.

Inquiry No. 6470.—For the manufacturer of col-
Japsible hard tubes with screw cap suitable to put up
ointment.

The celebrated *“ Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company

Foot of East 133th Street, New York.

Inquiry No. 6471.—For the manufacturer of
mortising chisel. tu use 'n a mortising machine. which
removes the core, in making blind tenon doors, sash,
ete.

of people selling

I haveevery facility for manufacturing and market-
ing hardware and housefurnishing spzcialties. Wm.
McDonald, 190 Main St., East Rochester, N. Y.

Inquiry No. 647:2.—Fortheaddress of a firm who
can supply a gasoline furnace adapted tor heaiing bars
ot ironl4 x 1 x 48 inches.

The SCIENTIFIC AMERICAN SUPPLEMENT is publish-
ing a practical series of illustrated articles on experi-
mental electro-chemistry by N. Monroe Hopkins.

Inquiry No. 6473.—For the address of parties
manufacturing machine for formmng heated bars into a
helic.1d form, like the blades of a lawn mower.

Sheet metal. any kind, cut, formed any shape. Die
making, wire torming, embossing, lettering, stamping,
punching. Metal Stamping Co., Niagara Ialls, N Y.

Incuiry No. 6474.—For the manufaciurer of
advertising novelties, especially woolen and celluloid
rulers.

‘We manufacture gasoline motor and high-grade ma-
chinery, castings best quality gray iron. Select pat-
terns, and let us quote prices. Krontier lron Works,
Buffalo, N. Y.

Inquiry No. 6475.—Forimporters of German and
Frencu mechanical toys, meval goods and novelties.

Manutacturers of patent articles, dies, metal stamp-
ing, serew machine work, hardware speciaities, machin
ery and toois. Quadriga Manufacturing Company, 18
South Canal Street, Chicago.

Tnquiry No. 6476.—For the manufacturer of ma-
chine used by the makers of felt rooting.

. CALCULATING MACHINES.—Wanted, first-class firm

willing to take up the agency and sale in the United
States and Canada of a well-known calculating ma-
chine. Terms very favorable. Apply Grimme, Natulis
& Co., Braunschweig, Germany.

Inquiry No. 6477 .—For the manufacturer of type-
writers, metal office furniture. + pewriter ribbons, car-
bon papers, safes, sporting gooas, canvas, car curtains,
wookcases and office furnicure.

W ANTED.—General Factory Superintendent or Agent.
Competent to take charge of large manufacturing
plant. All correspondence strictly confidential. Ad-
dresswith full particulars as to experience and qualifi-
cations Superintendent. Box 773, New York.

Inquiry Yo. 6478.—For firms supplying bathroom
outfits, a gasoline engine for pumping the water and an
electric light outfit for about a dozen lights.

WANTED. — Revolutionary Documents, Autograph
Letters Journals, Prints, Washington Portraits, Early
American Illustrated Magazines, Early Patents signed
by Presidents of the United States. Valentine’s
Manuals of the early 40’s. Correspondence solicited.
Address C. A. M., Box 773, New York.

Inguiry No. 6479.—For the manufacturer of
small or portable turnace (oil burner preferred) for
smelting ironore.

MANUFACTURERS OF NOVELTIES AND DEALERS.

WANTED to purchase up-to-date mnovelties suitable
for mail order business.

The Agents Novelty Co.
89 Court St., Room 2,
Boston, Mass.

Inquiry No. 6480.—For manufacturers of desic-
cating machines.

Inquiry No. 6481.—For
frigerators 75 feet in length.

Ingquiry No. 6482.—Wanted, catalogues of goods
for export.

Ingniry No. 6483.—For parties dealing in collaps-
ible tin or lead tubes with screw caps, such as are used
to put up Winsor & Newton oil colors, Carter’s and
other pastes, blackings, etc.

Inguiry No. 64R4.—Name and address of good
glass worker to make a bent glass tube of special desiun.

Inguiry No. 6485.—For manufacturers of air
hose. open blast, carpet and farniture tools, air hose
connections and a small pressure blower.

" Inquiry No. 6486.—Address of embroidery ma-
chine makers for siimple pattern work, lockstitch prin-
ciple (zig-zag or otherwise).

Inquiry No. 6487.—For manufacturer of % h. p.
gasoline engines, water motors which can be tapped
and water pipe in cellar like a meter without stopping
the iow of water.

Inquiry No. 6488.—Address of firms handling
new scientifie toys, such as can be used in illustrating
principles in Physics in an interesting way.

Inquiry No. 6489.—Address of parties handling
violin maker’s tools.

manufacturers of re-

HINTS TO CORRLSPONDENTS.

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 either by
letter or in this department, each must take
his turn.

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

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

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books'referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9528) M. L. T. asks: 1. In the so-
called “Iighlow” lamp, is the small loop of
filament which is used for the small candle-
power of a greater resistance than the large
one? If so, what is its resistance in com-
parison with the large one? A. We do not
know the resistance of the filaments of the
“Highlow” lamp, but the resistance of the
side which gives the least light must be much
greater than that of the side which gives the
brighter light. 2. Is a silk watch chain any
protection to a watch from its being magnet-
ized when being carried in the pocket? The
first person claims that he wears a silk watch
chain while working' about a machine (which
by the way is a 150-kilowatt rotary converter,
550 volts direct current) so that if ‘it should
hit the field casting, his watch would not re-
ceive the magnetism by its traversing the
chain as it would if it were gold. I claim
that the material of the chain would not af-
fect the watch Decoming magnetized, but if
brought near enough to the machine, the
watch would receive the magnetism, even if
it were in the pocket. I have always read
that magnetism had no insulator; according
to this, I believe the silk chain to be no pro-
tection froin magnetisim, Will you please
state your opinion of this? A. Your friend
and yourself seem to be a little mixed in ref-
erence to magnetism, silk watch chains, ete.
You are right that magnetism passes through
space. It has no insulator, excepting iron.
it does not traverse a wire at all. It whirls
around a wire in which a current of electricity
is flowing, and causes the current to move a
magnetic needle, and thus makes voltmeters
and ammeters possible. Silk on the other
hand is an insulator of electricity, not of
magnetism. Electricity cannot get off a wire
covered with silk. Gold is a conductor of
electricity, and if a gold watch chain touched
any uninsulated metal which was carrying a
current, a man who might touch the chain in
that position would receive a shock. If such a
chain should touch the field casting only,
nothing could happen, since the field casting
is not carrying a current of electricity, but is
orly magnetized.

(9529) J. A. H. asks: Will you kindly
explain how voltmeters and ammeters can be
read to 1-10 their divisions? A. A scale is
usually read to a tenth of a division by esti-
mating the fractional part in tenths with the
eye. This is of course not accurate, but the
best that can ordinarily be done. The error,
with experience, need not exceed a tenth.
Sometimes voltmeters and ammeters are pro-
vided with shunts, which change the value
of a division of the scale. Thus you can have
a shunt made which will make one division
have one-tenth of its present value. This
will be much better than to estimate by the
eye the fractional part of a division indicated
by the pointer.

author believes that it is only by conforming
to reality, visible and invisible, that we can
ever hope to place life and conduct upon a
sound basis. The entire book is avowedly
committed to carrying the law of evolution
to the limit.

THE TELEPHONE SERVICE. Its Past, Its
Present, and Its Future. By Herbert
Laws Webb, M.I.LE.E. London and
New York: Whittaker & Co., 1904.
16mo.; pp. 118. Price, 40 cents.

The author is a well-known electrical engi-
neer, and it has been his endeavor to de-
scribe in plain language the general features
of a modern city telephone system, and the prin-
ciples which govern the cost of production of
the telephone service. The difficulties which
arise in the working of the service are many,
and this is chiefly responsible for the acrimony
with which complaints against the telephone
service are usually tinged. These discussions
are, in many cases, marred by lack of knowl-
edge on the part of the participants, not alohe
of the technical details, but of the fundamental
principles of an extremely technical indus-
try. It has been the aim of the author to try
and convey intelligently to the lay mind the
broad principles which underlie the telephone
service, and in this he has succeeded most ad-
mirably.

LE TURBINE A VAPORE ED A GAS. By Giu-
seppe Belluzzo. Milan: U. Hoepli,
1905. 8vo.; pp. 413. Price, $2.50.

The author of this Italian treatise on tur-
bines shows a remarkable familiarity with
both the theory and practice of turbine en-
gineering. He shows an excellent knowledge
of the mathematical phase of the subject, and
we doubt if there is any treatise in English
which in any way approximates this work.
We hope that it may soon be translated and
given to English-speaking readers.

BusiNness SHORT CUTS IN ACCOUNTING,
Boox-KEEPING, CARD-INDEXING, ADVER-

TISING, CORRESPONDENCE, MANAGE-
MENT. Detroit: The Book-Keeper
Publishing Company, Ltd.,, 1904.

18mo.; pp. 1567. Price, $1.

In the present volume we find short cuts
in figures, calculations, accounting, advertis-
ing, correspondence, bookkeeping, filing, cred-
its, collections, selling methods, etc. The ex-
pert systematizer is in greater demand than
any other business expert. His is the most
lucrative of the newest of all professions. Ile
is welcome wherever he goes, and his large fees
are seldom begrudged, because in the end he
is a money-saver of large caliber. The present
book is filled with admirable suggestions, which
might be adopted with success by many con-
cerns. . The book has been arranged by the
board of experts of the Book-Keeper and Busi-
ness Magazine of Detroit, Mich.

THE NAVAL POCKETBOOK. By Sir W.
Laird Clowes. London: W. Thacker
& Co., 1904. Pocketbook size; 972 pp.
Price, $3 net.

This little work is always welcome, and it
divides the honors with the more pretentious
books of Jane and Brassey. Special attention
has been given to the submarine boats of the
world. The notes on torpedoes are also inter-
esting. The list of drydocks is most compre-
hensive, and the trial trip tables will certainly
be of use to all who are in any way engaged
in conducting such tests. The illustrations are
numerous and accurate. The book is one that
we can recommend as a concise compendium
of naval matters.

THE FOUNDATION OF ALL REFORM. A
Guide to Health, Wealth, and Free-

dom. By Otto Carqué. Chicago:
Kosmos Publishing Company, no
date. 18mo.; pp. 76. Price, 50 cents.

The present volume advocates the super-
iority of the fruitarian diet, and the book will
undoubtedly prove of interest to those who
are in favor of this diet.

NEW BOOKS, ETC.

Tk BIBLE IN PrAcCTICAL LIrFE. Being the
Proceedings of the Second Annual
Convention of the Religious Educa-
tion Association, held in Philadel-
phia, Pa., March 2 and 4, 1904. Chi-
cago: Executive Office of the Asso-
ciation, 1904. 8vo.; pp. 640.

The papers contained in this volume cover
very completely the subject in hand. Many of
them are by leaders in the religious thought of
the country, and the information contained in
the lectures will be found invaluable to all who
have to do with the teaching and studying of
the Bible.

THE NATURE OF THE STATE. By Dr. Paul
Carus. Chicago: The Open Court
Publishing Company, 1904. 12mo.;

pp. 52. Price, 15 cents.

Dr. Carus is the author of a long list of
works on religion and ethics. Seven papers
are here presented dealing with the evolution
of the state, its present condition and stand-
ing, its rights and its limitations.

CRANTO-MUSCULAR ORIGINS OF BRAIN AND

MIND. By Philip H. Erbés. Chi-
cago: Promethean Publisher, no
date. 16mo.; pp. 240. Price, $1.20.

"I'he author is well known in his special line,

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending
January 24, 1905

AND EACH BEARING THAT DATE

[Seenote at end of list about copies of these patents.]

Adding and
Anderson
Adjustable table, L. Stengel ..

subtracting machine,

Advertising device, M. I. Hinchman
Air and gas supply apparatus, J.
TruCKSeS «ovnitnenenenneneiannennnnnn

Air brake mechanism, H. N. Ransom.

Amalgamator, J. B. Rossman ....... 780,529
Animal trap, A. A. & E. H. Hoyt . 780,659
Annulus, L. N. D, Williams ...... 780,850

Automobile, A. & A. Holmes......... . 780,798
Axles, revolving eylindrical sleeve for

wav car, Markkula & Rantala ...... 780,723
Balance ball, W. H. Sargent.............. 780,816
Baling press, J. S Tuttle . .. 780,620, 780,620
Batterie 1irging  storage, Hall.. 780,56t

T.
Batteries, ete., mercury feeder for stamper,
.o Po Qarver Lo
Bed, folding, E. Mackenzie
Belt shifter, automatice, M. G.
Binder, loose leaf, W. P. Pitt
Binder, temporary, S. H. McVitty

780,493
.. TR0.569
.. 780,562
. 780,618
780,904
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THE PRUDENTIAL

Stronger Financially, and in the Confidence of the Public,
Than Ever Before
A Year of Greatest (Gains in Progress, Security and Usefulness

TWENTY-NINTH ANNUAL STATEMENT
| JANUARY 1, 1905

ASS ETS

BONDS AND MORTGAGES . $15,682,358.73
3309 All First Liens on Property, valued at . . . $40,882.977.19

REAL ESTATE, owned by the Company . . 12,494 957.86

RAILROAD BONDS N . 27,681,596.87

MUNICIPAL AND MISCELLANEOUS BONDS . 10,141,196.00

UNITED STATES GOVERNIIENT BONDS . 105,375 00

NATIONAL BANK AND TRUST COMPANY STOCKS 4,200,400.00

Total Market Value of above Bonds and Stocks. . . $42,128,567.87
Total Cost Value of above Bonds and Stocks. . . 40,697,570.44

INCREASE IN VALUE OF BONDS AND STOCKS OVER CosT $1,430,997.43
CASH IN 259 BANKS AND TRUST COMPANIES
throughout the United States, and cash in office
($6,154,811.25 on Interest) . . . 6,832,683.09
INTEREST AND RENTS, due and accrued . . 641,775.85

S~ LOANS ON COLLATERAL SECURITIES . . 5,665,100.00
Number Of POllCleS Bonds and Stocks, having Market Value of . . . $ 7,549,322.60

in force’ nearly Excess of Market Value over amount Loaned, showing
margin of security of . . . . . . . 1,884,222.00

6 Million | LeANs To POLICYHOLDERS . : . : 2.427.050.12

On the security of their Policies—the Reserve Value on
their Policies being . . $ 4,427,238.00
SEMI-ANNUAL AND QUARTERLY PREI’HUHS not

Increase in Number yet due, and Premiums in course of collection
in Liabiliti e e e 2,888.911.65

(Reserve charged in Liabilities)

of Policies in force, over o Total Assets . . . . $88,762,305.17
One=half [lillion LIABILITIES

RESERVE Legal and Special . . $73,954,919.00
-] -1 Amount held to Protect Policy Contracts.
Pald POllehOlders ALL OTHER LIABILITIES . . . . 1,481,519 84

during 1904, over Policy Claims, including those in process of adjustment;
Premiums paid inadvance ; Unearned interest on Policy

1 1 Loans; Bills awaiting presentation for payment, etc.
13 MMillion Dollars SURPLUS TO POLICYHOLDERS - - 13,325.866.33

Total Liabilities . . . $88,762,305.17

Total Payments —
to Policyholders, December 31, Cash Dividends

1904, over and other concessions, not

92 Mi"iOn DO"al‘S stipulated in original con-

tracts, and voluntarily given

Increase in Assets to holders of old Policies,
over to date, over

16 Million Dollars 5 Million Dollars
Life Insurance Issued and Paid for durind 1904, over 312 Million Dollars

Largest in the History of the Company

OVER ONE BILLION DOLLARS

Life Insurance In Force

THE PRUDENTIAL INSURANCE COrPANY OF ATIERICA

~ Incorporated as a Stock Company by the State of New Jersey

JOHN F. DRYDEN, Fresident Write for Information of Policies, Dept. 121 Home Office, Newark, N. J,
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Valuable Books

¥FFV
REVISED and ENLARGED EDITION

The Scientific American

GCyclopedia 2=

Notes and %
15,000 R eceipts. 734 Pages.

Queries, %
Price, $5.00 in Cloth. $6.00 in Sheep. %$6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to be of use not only to
the specialist, but to the

eneral reader. It should

have a place in ever;
home and workshop,
circular containing full
Table of Contents will
be sent on application.

Those who already have
th eCyclopedm may obtain

1901 APPENDIX.
Price, bound in cloth, $1.00
postpaid.

HomeMechanics
for Amateurs

This book has achieved an unparalleled success in one
week, and a Special Edi-
tion of 4,000 copies has been
ordered. It is by far the

= e e s ot
1] Foot a.nd Binder tension device, F. Spinner ........ 780,624
t Block. See Tackle block.
a Screw Cuttmg Blower, dust, F. Storer .................. 780,832
P Blowilng engine or compressor,
Automatic L ih PROTECT YOUR HOMES AND PROPERTY. Petsche . 780,911
Feed a es Badger’s Fire Extin uisher will Boat, surf, B. J. Such ......... FRERRRET 780,835
ut out any kind of a fire at the start. Boilers, etc., indicator for domestic, A. T.
P y
FOR FINE, ACCURATE WORK Bradshaw .oiveiieieiiniiiiieieeeeeeeeeans 780,702
So simple a child can use it. T A
Send for Catalogue B : s : Book, credit, T. G. Knight .............. 780,892
ol oBns = Write for information. Boot or shoe non-slipping attachment, J.
SENFCA FALLS MFG. CQ. McGrath > ' 780,807
4 BADGER FIRE EXTINGUISHER 00, eGrath  ...viiieiiiiiiiiiiiieanes ,80
695 Water Street, : 3 ) Portiand St., Boston, Mass Bottle, W. Gardner ........s...... 780,650
Seneca Falls, N. Y., U.S. A, ° - ’ * Bottle, hot water, B. J. Craggy .. 780,551
Bottle, non-refillable, H. Tatum 780,739
Bottle, non-refillable, C. S. Orr ... 80,908
Bottle, -refillable, R. A. Schwab 780,917
MA'G‘}‘”N[ SHOP OUTFITS, Bgakg ring“gnilfg, Jfl Me. Davies, Jﬁ'. wa ........ 780 868
TOULS@\\OSUPPLIES Brake 1'iﬁ:ging for six wheeled trucks, F. 7
v o P. ivingston ....... ... iiiiL, 80,676
'MTMOGEFOEQDCJMWJ' Bread mixing machine indicator, C. Holo-
. SEBASTIAN'LATHE C2cinciwario ’PERFDRATED METALS Woll aaie v L 780,753
i i 5
OF EVERY DESCRIPTION |28 | Biith Saterial i prash backs,  maehine oo
i FOR ALL USES. for placing, C. W. Smith.......... ... 780,825
Veeder SCREENS OF ALL KINDS.> R S s
22 H A § | Bung extractor, T. Pendergast . 780,727
Counters SNORTH UNwN STC Ic GOILL Button fastener, S. B. Lane ............ 780,510
. . . . Button strip for garments, E. G. Teb-
movements of Tevolu The Genuine | murs wmaciine for ot v tor
tions. Cut full size. s
tufting, F. Marggraff.......... 780,570
Booklet Free Armstrong,s (Calculating machine, E. Ocumpaugh, 780,907
Calendar, perpetual, H. Seelman 780,632
VEEDER MFG. CO. STOCKS Camera, 'J."N. Anderson .............. g{gg,ggg
Hartford, Conn. an ing machine, . M. ILockwood,
Candelabrum, folding, T. McGovern......... 780,758
Cyclometers, Odometers, and DIES Car and body bolster therefor, railway, S.
Tachometers, Counters Acknowledged tn be the best. Different sizes and 1015 1 TP 780,766
and Fine Castings. capacities. Write for catalog. Car brake, mining, C. F. Kelso .. 780,666
- - — - { THE ARIMSTRONG MFG. CO., Bridgeport, Conn. | (ar construction, H. F. Vogel......... - 780,841
ELECTRICAL MOTORS — THEIR New York Ofice, 139 Centre Street ar door operating meciagiem, . Siocki. . 180504
Construct10n7at9 Ho;n:i %CégNTgfi An%)}mr( A{l)\I Srp- Car: dump, Hart & Dlaitby ...... 80,747, 780',74‘8
PLEMENTS ‘79 o rice 10 cents H Car, dump, S. Otis .... 780 759 to 780,761, 780,763
each, by mail, Munn & Company, 36 Broadway, New S, anufacturers shouid investigate the [ (O (VR L TLS g el (R B0 TR 780,847
York City, and all newsdealers. B. F. BARNES MACHINE TOOLS | Car, railway, S. OtiS ............ )
— before placing orders. The Tool here | Car side, F. 8. Ingoldsby...
Andrew Carnegie, Thomas A. Edison illustrated is our 20-inch Drill, and we ; Car wheel, I. H. Sampers 1
and many other successful men be- have many other sizes to make a very | Car wheel, Tomassek & Sampers.. 780,541, 780,542
gan their careers at ’l‘elegranh eorn%lete iine, including Multiple Spin- Carbonating apparatus, liquid, H . Ferry. 780,714
Operating. Why den’t you dle Drills. If interested in the latest | Carbureter, J. F. Lawrence .............. 780,673
3 learn? For §L7 we will Tools for reducing costs of production, | Carbureter for hydrocarbon engines, E.
ey send_you a complete let us tell you what we have. Ask for Huber ...ciiieiiieiiiniieiineneennans 780,949
N. outfit with Catalog S. Carpets, rugs, or similar articles, machine
book of instructions, B, F, BIRNES CO. - Rockford, Ill. for cleaning, Z. B. G. Mead.... 780,516

by express (not pre-
paid). Send for cata-
log of electric appa-
ratus, supplies and
novelties.

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

CMILLS FORALL MATERIALS.

“OUR BUSINESS 15 TO MAKE,
MACHINERY FOR GRINDING ~
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL
KINDS OF MATERIALS FROM COT-
TON-SEED TO ROOTS AND HERBS,

uropean Branch
149 Queen V)ctona St., London, E. C.

«1 ﬁ Automatlc Machmes
T@ Q? FORMING WIRE

Arom coil into shapes similar

{to cuts. We can furnish ma-
Po O, Box 7,

= L= PAGE'S MUCILAGE

0~ Send for Catalogue.
BLAKE & JOHNSON,
WATERBURY, CONN.

}| No gumming to clog neck of bottle—No

sediment—will not spoilnor discolor the
finest papers. ¥ull 2 oz. bottle retails at
§c., or sent by mail for 10c.; also half-
pints, pints and quarts.

IEPage’s Photo Paste,

— ———=" AND STILL. SAVE °
D[AL WITH Us o/VCé'A/VD\ﬂ MONEY.

L imates rescy urmiswen” YOV WONT CHAN GE' }"m //V/U(Cll ||_(p\(1‘f EOZ PP A AR AL
SPROUT, WALDRON & co. JIA DIt PAG s

1oz.bottleor tube, 10c.; by mail.mc.
RUSSIA CEMENT CO., 189 Essex Ave., Gluueester, Mass.

SENDFOR CATALOG MO 4) MUNCY, Pa...

PRACTICAL ARTICLES ON

Expetimental
Electro=Chemistry

By N. MONROE HOPKINS, Ph.D,

Assistant Professor of Chemistry in the George Washington
University, Washington, D. C.

ARE APPEARING IN THE

Scientitic American Supplement

The articles are specially prepared for us. They
describe simply and clearly experiments in
electro-chemistry with easily constructed ap-

paratus. Intelligible and lucid drawings and
photographs accompany the articles. The en-
tire series, when complete, will constitute a
splendid manual of electro-chemistry.

The instruments described have been used by
the author in making the experiments that we
explain, so that every student may be assured
of their operativeness. Thus far the articles
have appeared in SCIENTIFIC AMERICAN SUP-
PLEMENTS 1509, 1511, I513, I515, I517.

Each number of the SUPPLEMENT costs 10 cents
by mail. Send us $5.00 for a year’s subscrip-
tion and be sure to receive all the papers con-
taining the articles.

MUNN & CO., Publishets ¢ ¢ 361 Broadway, New York

Fan, M. A. Skall .............. . 780,688
Fan mechanism. S. R. Bach 780,740
Farm gate, T. C. Sisk ......... . .. 780,623
Fastening, separable, D. L. Watson, .. 780,691
Faucet, self-closing, W. Angehr ....... .. 780,929
Feeder, boiler, . M. Walker ...... .. 780,922
Fence post, A. & C. A. Church. . 780,638
i Fence post, J. L. Dillon ............ 780,942
Fence structure, wire, H. R. Lamb . 780,671
i | Fertilizer distributer, J. J. A. Collins.
Filter, C. R. Harris ...................... 80,607
, Filter, porous earthenware, W. Martens 95!

] Fire escape,
' Fire extinguisher,

Carriage top prop, P. J. Stombs . 780,537

Carton, candy, H. B. JeSSUD .....ccvcuvens 780,662
Casket pedestal, folding, H. L. Rawson.... 780,677
Casket socket plate, E. R. Sargent........ 780,915
Catamenial sack, Coleman & Jarmulowsky. 780,598

Ceiling plate, C. H. Eastman
Cement coated nail, i
Chair, N. Axelrad .............
Chair tip, P. W. Pratt

Check device, manifold, VS S. Brewer . 780,857
Churn, B. A. WeldS .....civiennienennnnns 780,926
Churn operating mechanism, J. Walber.... 780,588
Chute, trimming, P. O. Olson ............ 780021
Clamp. See Plow or cultivator clamp.

Clamping wrench, L. Schlegle ............ 780,818

Collar folder, F. W. Collier ......

. 780,707

Collar shapmg machine, fol

gett . . 780,750
Commode, . 780,848
Concrete artlcles,

1] 4 12 780,823
Concrete mixer, R. Z. Snell .. 780,827
Condenser, H. A. Steber . 780,535
Confectionery machine, H. Lerche .. 780 675
Conveyer bolt, C. P. Payne.....ceeeeeennsn 780,810
Cooker and bake oven, combination steam,

Anschutz & Wahl ......c.cviivieiennnn 780,631
Corn popping attachment E. W. Ripley.... 780,621
Cot, convertible, W. A. Roberson.......... 780,815
Cotton cleaner, G. & Masterman. .. 780,611
Counting device, M. W. Saxon ...... ... 780,916
Coupon instrument, L. T. Davidson........ 780,867
Cover securing dev1ce, detachable, C. F.

L6 Y PP 780,792
Coverings, apparatus for making molded J.

W. Wallace .......ciiieinernccnscnnns 780,843
Crimping machine, P. Hinkel . 780,656
Cultivator, S. E. Bailor ........ 780,930

Cultivator attachment, J. W. 780,505

Cultivator attachment, W. Hoffert . 780,609
Cultivator attachment, F. M, &

W. M. Loxley .....civeinrnnnnnnnnnans 780,721
Curtain pole and shade holder, combined,

D. Haigh ......cciiiiiiieiisnneennnns 780,794

Dental automatic plugger, A. W. Wimmer. 780,589

Dentometer, N. Shockley ... 780,919
Diffusion apparatus, H. Schwarz .......... 780,819
Distiller and cooker, combined, J. D. Wil-

0 4 780,851
Distilling apparatus, H. A. Steber .. 780,536
Door, revolving, H. J. Numrich.. .. 780,906
Draft equalizer, C. H. Taylor .... .. 780,838
Draft evener, M. H. Patnode .. 780,961
Drier, J. M. Rumbaugh ...... .. 780,914
Drill, S. J. Kabaker .............. . 780,799
Drilling machine, A. W). Whiteford........ 780,695
Dust bins, etc., into carts or other recep-

tacles, means for emptying, J. .

Weissfloch .................... . 780,845
Dye, sensitizing, Berende: 780,741
Dyeing, silk, J. Weldmann . 780,924
Dynamo for train lighting, J. 780,724
Ear trumpet, A. W. Aylsworth ............ 780,699
Edger press rolls, adjustment for, .

TIroUt  ovvvtite e iiiieeneereeanennnens 780,921
Electric circuits, thermal cut off for, T.

ATTIEY o vetneneiiineaneennnnneaansns 780,544
Electric meter, J. J. Wood........ 780,769, 780,770
Electric motor control, G. W. Remington.. 780,580
Electric motor controller, alternating cur-

rent, R. P. Jackson ...........c.coe.. 780,503
Electric motor starting switch J. B.

viard ... i i 780,547
Electric switch, automatic, E. R. Dull.... 780,641
Electromagnetic waves or other feeble

signal impulses, receiving, K. K. Vree-

land ... 780,842
Electropneumatic control system, KE. R.

Carichoff ... .ttt ittt iiiineannn 780,550
Elevator door, sidewalk, C. G. Janson.... 780,610
Engine for oporatmg clam shell buckets,

Delaney 780,872

Englne regulating mechanism, C. Jacob-

T o 780,718
Engines, electric igniting system for vapor, i

A. . Doman ............ ... 0., 780,555
Evaporating apparatus, F. Meyer .. 780,612
Evener, three horse, S. A, Massey.. .. 780,677
Excavating machine, L. Rosebush . 780,686
Explosive engine, J. G. Callan... 780,549
Explosive motor, A. Radovanovic.......... 780,812
Extension table, E. T. & R. F. Westerfield. 780, 1927
Eye irrigator, . B Girard .............. 80063
Fabric cleaning machine, pneumatic, B.

& S. G. Mead ...........iiiiii. 780,517

Face shields for riders of motor vehicles,
Whatley & Benck
Facial robe or mask, D. H. Palmer

780,692

. 780,616

Fire escape, G. E. Donnell
Hanson & Sire..
H. W. Mix
seal perforator,

............. . 780,808
Fire extinguisher

Prahm ........ ..ottt 780,683
Fire extinguisher sp: R

Linn & Cilley 780,802
Fireproof building

DICSKY  ciiii i i i e e 780,700
Fireproof floor and ceiling, J. F. Kleine 780,566
Fireproof stairway, J. Piccardi .......... 780,811
Flood gate, M. Carstanjen , 707
Flour bin, R. Clarke ......

Flue, Hoeregott & Eby ...

' Flue cleaner, C. F. Ohsner

Flmd’comminuting and mixing device,
i

780,752

largest and best book on
the subject ever offered at
such a low price. It tells
how to make things the
right way—the “ only ’ way
—at small expense. It will
prove of value to you—
much more than you real-
ize. Do things with your
hands. Send for a circular
giving contents—the circu-
lars cost only a cent- the
book $1.50 postpaid. If the
book could meet you face
to face you would be the
first to purchase. The first
large edition is almost
gone, order to-day.

Price $1.50

370 Pages 326 Engravings

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE TI1. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 00 Tllustrations. (loth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $7.00. O
Volumes Sola Separately: (loth. $3.00
per Volume; Half Morocco,
$4.00 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to

give a description of
t.his 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 times might
be fully desecribed in its
pages. Since the last
edition was published,
wonderful develop
ments in wireless teie-
ﬁraphy, for example,

ave been made. [t
was necessary. there-
fore, that a good deal of
new matter should be

oughly up-to-date, and
with this object in view
some 200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes
handsomely bound in
buckram.

Practical Pointers
For Patentees

Containing Valuable Information and Advice on

THE SALE OF PATENTS.

An Elucidation of the Best Methods Employed by the
Most Successful Inventors in Handling Their Inventions
By F. A. CRESEE, M. E.

144 Pages. Cloth. Price, $1.00.

Jrsn
Scientific American
Reference Book

16 Pages.
ates. Price

PUBLISHED

Illustrated. 6 Colored
1.50, postpaid

The result of the queries of
three generations of readers
and correspondents is crystal-
lized in this book, which has
beenin course of preparation
for montbks. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest te everybody.
The book contains 50,000 facts,
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
‘*Scientific American Refer-
ence Book ”’ has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tisticians. Information has
been Grawn from over one ton
ot Government reports alone.
It is a book of everyday reter-
ence- more useful than an en-
cyclopedia, because you will
find what you want inan in-
stant in a more condeused
form. Sixty years of experi-
ence nlonehave made it possible for the publishers of
the SCIENTIFIC AMERICAN to present to the purchasers
of this book a remarkable aggregation of information.

MUNN @. CO.
361 Broadway New YorKk City

1° .
2mo P
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Williams’
Shaving
Stick

signifies—Perfection.

Williams’ Shaving Sticks, Shaving
Tablets, Toilet Waters, Talcum
Powder, Jersey Cream Toilet
Soap, etc., sold everywhere
Write for booklet * How to Shave”

THE J. B. WILLIAMS CO. -
GLAsTONBURY, COnN.

DorCHESTER. Mass., Sept. 24, 1904.
BrerxNaN Mortor Co., Syracuse, N. Y.

Gentlemen :—The ]4 H. P. motor which we purchased of you last
January we have in a car that weighs 1,850 pounds. ~Car hasbeen driven
4,000 miles and the motor has given excellent results and drives the car
40 miles an hour. We made the run from Syracuse to Utica in 2 hours
and 20 minutes, Total time from Syracuse to Albany 8 hours; time
from Boston to Syracnse 20 hours.

The car weighed with two passengers and luggage 2,350 pounds. We
also wish to say that after using several makes of carburetors we ob-
tained the best resultsfrom yourmake of carburetor,

Yours truly,

The Right Kind of a Motor

on land or water. Salisbury Double
Cylinder Motor 4} x5. Water Jacket
Cylinders and Head, Aluminum Crank

Ca,se, Self-Oiling, Nickel Steel Valves,
. Forged Steel Shaft. Salisbury
Motors are Reliable. Prices mod-

j erate.
Send for Catalogue.

BUFFALO ENGINE CO., Mirs.
272-274 Michigan St., Buffalo, N. Y.

THE HIGHEST GUIDING
FACULTY OF THE HAND

is not needed in bandling this
Gauge.
Shepardson’s Iron Plane Gauge

can be readily attached to any *
iron plane. Accurately planes bevels of any angle. Made
of iron and steel. Fully nickeled. $150 each, postpaid.

GOODELL-PRATT COMPANY Greenfield, Mass.
WOLVERINE

SELF STARTING AND
REVERSING

Gasoline Marine Engines

3 to 18 horse nower. Launches
[l 18 to 75 ft. Write for catalogue.

WOLVERINE MOTOR WORKS
Grand Rapids, Mich., U. S, A.
Brooklyn office, 97 22d St.

BARKER MOTORS

Have more good points, fewer
parts and require less atten-
tion in operation than any
other.

Launches, Valves, Spscialties.
C. L. Barker, Norwalk, Ct.

TOOLS AS A TOPIC

must be interesting to every handi-
craftsman. There is a mine of infor-
mation in

Montgomery & Co.’s Tool Catalogue

which enumerates thousands of tools.

Capital handbook of reference. Pro-

fusely :llustrated. Sent by mall for

25 cents, discount sheet included.
ONTGOMER

CO;,
105 F'ulton St., New York Olty. ¥

i GaTALOGUE Nezi

THE NEW YORK, CHICAGO & S'f. LOUIS
RAILROAD COMPANY

PASSENGER DEPARTMENT
Office of the General Agent, Buffalo, N. Y.

THE NICKEL PLATE ROAD BETWEEN NEW
YORK AND BOSTON, AND CLEVELAND,
FT. WAYNE AND CHICAGO

Lowest rates and elegant equipment makes this a

favorite route between the above pdirts. Through

sleepers. Enexcelled dining car service. Indwndual

club meals 35 cents to $1.00 each. Also ala Carte. Full

mformatlon on agp)lcatlon to R. Vgne, General

Agem 1 Main St., Buffalo, N. Y., or A Ecclestone,
, 385 Broadway, New York Civy.

How To Increase
Your Business

EAD carefully, every
week, the Business
and Personal Wants

column-in the

Scientific American

This week it will befound
on page 110,

Some week you will be
likely to find an inquiry
for something that you
manufacture or deal in.
A prompt reply may bring
an order.

Watch it Carefully

113

Scientific Ainerican
s — -!: -
Fluid pressure motor, C. O. Deutsch-
mann  ....... ........................780,941
Folder, C. H. Farmer 0000Q000008800863000 780,559
rarspy ovener beurng, iy B R fkc | THE LIGHT THAT CANNOT FAIL!
Gage. See Optician’s frame gage.

Game apparatus, W. . Clagett
Garment fastener, F. E. Miller
Garment hanger, J. P. B. Peto ..
Garment supporter, Heim & Cress

Gas burner, incandescent, A. A. Plat .
Gas engine, A. E. Doman .............
Gas engine, S. F. & C. E. Burlingame.
Gas meter valve, E. A. Reeves ....... 780,578
Gas regulator, C. Jacobson ........... 780,719

Gate actuating apparatus, C. Mercer . 780,895

Glass blowing and drawing tool,

Dewerpe, reissue ..........c.cciiieinan. 12,308
Glass glazing apparatus, T. Coleman, Jr.. 780,864
Glass press shaping plunger, T. Colemal,

N O e 780,863
Go-cart, G. E. O'Hearn .......ccevuvvunen. 780,808
Golf ball, I. H. Richards .. .. 780,582
Golfing club, J Brown ...... .. 780,776
Grain binder, J. W. Downey .. 780,604
Grain grader, G. H. Rich ...... .. 780,581
Grate, F. Y. Jensen .............. .. 780,888
Greenhouse tile bench, W. G. .. 780,774
Grinding mill, W. Rief .............. . 780,729
Grinding mill attachment, H. 780,801
Hammer, foot power, E. Erickson... . 780,558
Harvesters, tongue support and side

check for grain or grass, C. I

L0 Eh 5 0 At nbannann0a 000660000 60600 H00a 780,909
Hat press head, F. IH. Hawley........ . 780,749
Hay or grain loader S. E. Spaulding.... 780,735

Hay press weighing attachment H. Driskel 780,712

Head protcctor, F. P. Mogrldge ........... 780,899
Headlight, locomotive, A. N. Werts.. .. 780,846
Helmet, J. J. Curtis .............00viinins 780,782
Hoisting device reverse mechanism, A. M. i
R i e Ao a 0G0 aaaaaaana00 Aon0saa000s 780,733
Horn and lamp, combined, E. Bert .. 780,491
Horseshoe, J. Mattas ............. . 780,515
Horseshoe calk, F. Singer ............. . 780,583
Horticultural apparatus, J. Umbehend.

. 780,627
Hose supporter, F. W. Smith, Jr.......... 780,734
Hose supporter and corset -steel lock, com-

bined, M. H. Gerstle ............. 780,652
Hot air and water heater, combined, A. B.

Vanderhoof .........coiiiiiiiiiinnnnns 780,587
Hydraulic press, L. von Susskind 5 780,738
Hygrometer attachment, J. H. Gerrer... 780,791
Ice box water alarm, A. K. Heilmann. 780,500
Incubator, W. H. Phillips .........cccvvun.n 80,912

Incubator tray and turner, P. D. Somerville 380,334

Indigo, purifying, R. Hutzler ............ 80,88
Insect destroyer, A. M. Starr .............. 780,963
Insulation of coils, apparatus for testing

the, E. W. KellOZZ +evevreerunneennnns 780,507

Internal combustion engine, P.
780,722
. 780,828
780,548

Jewel settmg tool, J. M. Steele .
Journal box, C. W. H. Blood
Journal box brasses, means for adjusting, W.

130 b A 15 A0n08660000a000660605000000 780,731
Lamp, incandescent, H. E. Meyers . 780,613
Lamp shade, S. A. Duncan .........coeueus 780,875
Lamp socket, incandescent, H. E. Meyers.. 780,678
Lamps, contact for electric hand, G. L. Pat-

terson  .......iiiiiiiiiiieiiianas e... £80,523
Lathes, gearing for head stocks for, N. D.

()i ¥ S0 nanno00ana0a a8 6080800000000 780,704
Leg, artificial, G. A. Erickson ............. 780,645
Lifting and dropping mechanism, A. D. Du-

(J111\, 7 5600600000000 000060003000000000000 780,874
Lifting jack, vehicle, Rubottom & Clement.. 780,530
Link, resilient, K. F. Elers ............... 780,496
Liquid applying device, W. Wiggins.. . 780,768
Locomotive sander, G. W. Frazier .......... 780,880
Loom having retractile reeds, P. C. Stadler. 780,737
Loom shuttle tension device, E. F. Crawshaw 780,865
Lubricating attachment, F. McCarthy 780,953
Lubrication, C. Comstock ............ . 780,779
Lubricator, C. Comstock .........cceveuens 780,778
Magnetic separator for ores, etec., J. T.

DAWES tiitierieteernrensoncnnsnsaannns 780,870
Mail bag crane, F. S. See . 780,821
Mail box, B. & H. S. Mills 780,803
Mail box signal, free delivery, E. B. Kitchen 780,509
Mail pouch fastener, A. L. Davison ...... 780,940
Matte spout, sectional water tube, A. R.

1 810 e S P 600000 0000008600000000 780,592
Measure, powder, Peterson & Schoyen ..... 780,680
Measuring instrument, combination, R. L.

McCartney ..e.eeeeeececsecnsocasocnans 780,954
Measuring the energy of alternating cur-

rent circuits, means for, M. Walker ... 780,545
Metal structure and anchorage therefor, J.

. Holmes ....cicceiecncscccerencanss 780,884
Metals from their ores, separating, J. M. A.

(EXI3: 0 I 58 00 00660660800000600500 0060 780,651
Milk cooler, O. C. Fortney ......coceveuen. 780,745
Mining bucket dumping apparatus, W. R.

A\ A 4 S G BB anoaaaa00aRn0A0008000008000 780,629
Mitering inplement, G. L. Holt ...... . 780,657
Molding machine, C. Breitschwerth ... . 780,856
Mop, E. H. Fenton ........eeeeeeens . 780,945
Mop wringer, H. C. White ................ 780,693
Morphin compound and making same, R.

PSChOIT .oiviiiiiiiiiiirenenanronennns 780,619
Moth and bug proof receptacle for clothing,

W. D. Ballou ....oveiiininnninnninnnns 780,632
Motor controller, alternating current, R. P.

JACKSON . .ivtiiinerneenaneananaannns . 780,504
Motor controlling mechanism, P. A. y. 780,533
Motor regulating device, petroleum, Charron

Girardot .....ceeieiiiiiiiiiaans . 780,705
Mower attachment, lawn, F. Moennighoff... 780,964
Music leaf turner, F. E. Norton ......... 780,905
Musice roll, traveling, H. M. Smith".. . 780,689
Musical instrument, A. Leech .............. 780,674
Musical instrument, mechanical, E. P. Riess-

<) 780,730
Musical instrument playing attachment, J.

A, Cameron .......coeeeeiieneecranaens 780,862
Musical instruments, automatic means for .

playing, H. W. Shonnard .............. 780,687
Muzzle, W. A. Foster .................. . 780,879
Nail machme, wire, J. F. Donaghy ..... . 780,873
Netting fabric, L E. Palmer .......... . 780,726
Nozzle, C. R. Culley ......... . 780,780

0Oil burner, E. E. Burke
0Oil burner, crude, T. E. Lewis et al.....
Oil burner for steam boilers, F. Burger.. THRO,593
0il separator, Biddle & Keiser ....780, 701 780,855
Oiling device and alarm, engine, P G. TlS-
............................. . 780,839
Opthlan s frame gage, J. H. Hales ..... . 780,948
Ore, agglomerating magnetic, E. Gates 780,716
Overshoes, rubbers, or the like, holder for,
A. E. Lotstrom
Packing, metallic, E. L. Clark .

. 180,594
. 780,587

....................... 780,513
. 780,495

Packing, piston, W. H. Lang ... . 780,672
Pattern chain, A. Weimar .......... . 780,925
Penholder attachment, J. A. Cypert ....... 780,599
Photographic developing apparatus, Fuller

& FIHS toiitiieinneerernenenneennnns 780,498
Photoglaphlc printing apparatus, H. R.

\E 855668 0000000000680000000000000000 780,844
Piano dampel action, W. A. Earhart . 780,944
Piano tuning device, C. Keen ........ . 780,889
Pipe, C. T. Baum Gardner ...... . 780,789
Pipe bending tool, A. P. Lakin . 780,756
Pipe collapsible core bar, A. S. Goldie .... 780,881
Pipe or like cutter, automatically adjusting,

L. Kissling ...cvviiiiiiiieiiiniinnnn. 780,668
Pipes, hydraulic internal riveter for, J.

I (3 56506000 000900000000600000300000 780,539
Pistol, fire cracker, G. W. Hanson . . 780,499
Planter, corn, Thomas & Knaup . 780,690
Planter, riding, A. A. Finney .... . 780,647
Plate holder, S. French ........ . 780,649
Plow, H. Mull ............ ... 780,901
Plow moving boat, H. O. Putnam ... 780,524
Plow or cultivator clamp, C. Grabe .. 780,947
Plowshare, W. T. M. Brunnemer .......... 780,634

carrier

Pneumatic despatch tube systems,

for, C. H. Burton
Pocket, rule, J. W. Keeley
Pole alliance, T. H. Brigg
Polishing mill, round bar, V. E. Edwards..
Power wheel, G. Rosina_...................
Printing device, P. T. Hahn
Printing textile materials, J. Cadgene
Pulverizer or cultivator, J. Dorsett
Pump, steam, J. E. Douglas
Punching machine, M. G. Gans
Push button, E. Brusseau
Rail joint, C. J. Reese .
Rail joint, W. J. Forsyth
Rail joint, T. B. Laroy .....
Rail joint, T TRaterh et o
Rail joint and cuuir, comu.ucy,

THE GCREATEST INVENTION OF THE AGE

THE CENTURY LIGHT

which is owned and controlled by the Century Light Company of America, under
letters patent, organized under the laws of the Commonwealth of Massachusetts
with a capitalization of $500,000, par value of shares $5.00 each fully paid and
non-assessable.

INVESTORS SHOULD CONSIDER :—

This Light produces from a single
burner, 500 candle power from
ordinary city gas for one cent per
hour.

The Century Light, although in
tensely brilliant, is soft and mellow
and light in color.

It is the only system of gas lighting
that comes in uirect competition
with the arc electric at one-tenth
the cost,

It is absolutely safe under any and
all conditions.

Its great value has been demons-
trated in actual practice for more
than a year, and is recommended
in the highest terms by well-known
people.

It is fully protected by Patents in

the United States,
Great Britain,

v

Canada and

h.:.ln.” -
»,
T e

A

Sl

o,

It can be installed in cities, towns,
stores, churches, theatres, dwell-
ings, etc, and utilized for street
lighting.

A limited number of shares for im-
mediate sale at $2.50 per share, or
50% of the par value.

There is an absolute guarantee
against loss in this investment.
‘Write for all particulars to

R. LEIGHTON & CO., Bankers,
246 Washington Street BOSTON, MASS. 69 Devonshire Street
HIGH GRADE INVESTMENT SECVURITIES

NRY B. HYDE
FOUNDER

let another year
pass away without
he protection
can give.

giving to your family

that life assurance alone

of an Endowment

Policy in the Equitable you can not

only give them this protection but at

the same time provide for your
own maturer years. .

I coupon below, for particulars.

et of char

E. TARBELL

The Equitable Life Assurance Society of the United States, 120 Broadway, New York, Dept. 29

Please send me information regarding an Endowment policy for $....

if issuedat........eeuueen. 500000000000 5000000 years of age.
Name.....

Address
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The Science of the

LINDSAY LIGHT

Here it is, so
plainly illus-
trated thatany-
one canreadily
see why the
Lindsay Light

roduces more
ight and bet-
ter light from
a less amount
of gas than
would be
burned in the
same time by
an ordinary in
candescentgas
o burner.
Rap. Note
T taper

LARGE #IBRED

the
tube
bunsen; the
heated air
chamber; the
air draft which
heats the gas
beforeitstrikes
the flame,
causing per=
ectcombust-
ion.

The Lindsay Light gives a forced pressure that
sends the flame clear out to the end of the mantle,
makinﬁ it all incandescent—all light %ivin_g. It regu-
Jates the pressure of any gas system, allowing no waste
from over pressure. The Lindsay nght mantle gives
out a strong, white, brilliant light of 800 candle power.

In two months and six days one
Lindsay Lightwillsaveits cost in gas.

Y Best dealers everywheresellthem. If not obtain-
able at dealers, sent prepaid #1.825. The installation
of Lindsay Lights will not only save money, but eye-
sig{ht. ag the light is soothing and restful. Write for
FREE Illustrated Bookand Full Particulars.

LINDSAY LIGHT COMPANY CHICAGO

TAPER'TUBE BUNSEN.

TAPER TUBE BUNSEN....

is not an unusual salary for an
electrician — many earn much
more. We can teach any man
electricity. Have proved it. We
can qualify you for a good posi-
tion before you realize it. By our
method of correspondence instruc-
tion beginners in the electrical
field can, commence work: at a
better salary than if they.started
without training. Write and -ask:
how.. o . .
Just think! We offer to show
you free of charge how you can
; positively earn a good salary and -
make a place in the world: for
yourself. Isn’t it .worth asking
about? . Write torday and know
tomorrow how to become an elec-
trician. ) .
Ask for free Electrical Booklet.:

International Correspondence Schools
Box 942, Scranton, Pa.

GOVERNMENT

Tenders for Deepening,

Widening and Buoying

OF BERMUDA.

St. George’s Channel.

The Crown Agents forthe Colonies, London. England,
are prepared, on behalf of the Government of Bermuda,
to receive tenders for the deepening, widening and
buoying of the Channelleading fromseainto St. George’s
riarbour in the Islands of Bermuda.

"Th : Channel has been surveyed by persons appointed
b?r the Government of Bermuda, and on and atter the
2(th of January, 1905, a plan, drawing, sections, form of
contract and form of tender may be seen daily by in-
tending contractors at the office of the British Consul-
General, 17 State Street, between the hours of 11 A. M.
and 3 P. M.

On application to the Consul-General and on payment
of 20 pounds, persons or firms wishing to submit'a ten-
der will receive two copies of the form of contract and
form of tender and will be allowed to make copies of the
plan, drawings and sections showing the work to be ex-
ecuted under the contract. The above sum will be re-
turned to each person.or firm submitting a bona fide
tender properly completed in all respects within the
time specified below.

Tenderson the form attached to the form of contract
must bedelivered to the Crown Agents for the Colonies,
‘Whitehall Gardens, London, S.W ., not later than noon
on Monday theluth day of April,1905,in sealed envelopes
endorsed ** Tender for deepening, widening and buoying
St. George's Channel, Bermuda.” The drat® form.of
contract and schedule of prices mnust be sent in with the
tender with the blanks in each properly filled in as re-
quired by the torm of tender.

One ot the conditions of the tender is that it must
remain open and may be accepted atany time within six
months, X

The Crown Agents do not bind themselves to accept
on behalf of the Government of Bermuda the lowest or
any tender, nor will they assign any reason for the
1rejection of a tender.

The.tenders will be communicated to the House of
Assembly of Bermuda. The carrying out of the pro-
posed works will depend mainly upon whether after the
renders have been submitted to the Legislature of Ber-
muda the lLegislature decide to proceed with the works

world.”

their possessors.

7,
[

e, —
%%, becomes a more enthusiastic
A .

e, learner in Nature’s School.

descriptive booklet.

present offer ?

invest the country with new interest

and enticement ; that make every walk
in the fields or woods an excursion into
a land of unexhausted treasures ;
make the returning seasons fill us with
expectation and delight; that make every rod of
ground like the page of a book, in which new and
strange things may be read; in short those things that help keep us fresh
and sane and young, and make us immune to the strife and fever of the
These are the words of the ‘ Nature Poet,”” and admirably do
they express what the ten superb volumes of The Nature Library do for
Every day adds largely to the number of homes,
schools, and libraries now possessing
the work, and each new owner

You will be interested in our

we send you one of them,
with particulars of our

DOUBLEDAY,
PAGE & CO.

133=137 B} T .
East 16th St., W * As necessary as a dictionary,
New York and far more interesting.” A

John Burroughs,

in his introduction to

The
Nature
Library

says: ‘“To add to the resources
of one’s life—think how much
To add to those
things that make us more at home

that means!

in the world; that help guard us

against ennui and stagnation; that

that

May

‘Wrench,
1

Rail, movable flange, R. K. Stuart
Rail, third, A. H. Hopkins ....
Rail tie, - W. F. Kerlin
Railway brakes, controlling electrice,
Loclkwood
Railway cross tie, E.

........ 780,833
. 780,502

780,568
780,755
780,783
780,698

i S. Keefer
Railway crossing and signal, C. K. Davis ..
Railway, electrie, . Anstett

Railway fog signaling apparatus, IL. F.
Clayton . ..oiutitii it 780,639
Railway signal, electric, S. W. Huft ...... 780,885
Railway signaling device, clectrie, G. Schrei-
el e .. 780,622
Reamer, pitch, T. Pendergast ......... ee.. 780,728
Recorder. See 'Time recorder.
Refrigerating apparatus, C. L. Daly ...... 780,600
Refrigerator, C. H. Coolidge .......... . 780,939

Refuse burner, B. Moore
Respirator, D. Craig
Rolling machine, thread, Replogle & Owens

Rolling mill roll releasing device, J. L.
Rehnstrom ..............cc0.iiivnun... 780,579
Roofing plate, etc., metallic, H. C. Ferron.. 780,946
Rotary engine, J. Conway ................. 780,640
Rotary engine, F. C. Keith .. . 780,890

< TRO,894
L. T8DTH6
.. 780,817
.. 780,951
.. 780,923
log setting mechanism

Rotary engine, H. Lundqvist ..
Routing board, Hines & Forney .
Sample holder, G. J. Sauer
Sash lock, O. Kulhanek
Saw gage, crosscut, B. L. Weaver ....
Sawmill head blocks,

780,950 |

for, J. C. Kistler .........ccooiiin.... 780,891 1
Saw table, C. Seymour .. L. TRO918
Saw tooth gage, W. Lewis ...... . T80,512

.. 780,606
. 780,820
780,526
LT8O TLH

Saw tooth, insertible, C. H. Fox
Scaffold, O. Schwerin
Scissors, G. A. Reitz
Scuttle, J. Formes
Seal, bottle, E. D.
Sealing wrench, jar, . Burlingham .
Seed huller, cotton, M. W. Faherty .
Seed separator, J. M. King
Separator, A. M. C. Sneide

Sewed articles, scam for, D \I

Sehwing machine folding guide, D. Nobl 780,575
Sewing machine frame, T. H. White ...... 80,694
Sewing machine loop taker driver, D. Noble 780,725
Shade and curtain hanger, combined, T. V.

PREAWALAS .ot i e e 780,877
Shade mounting, window, Dittenheimer &

i Brikson ...t i it 780,553
Sheet metal wheel or pulley, A. E. Brion.. 780,742

Shingle gage and holder, H. C. Adams .... 780,697
Shoulder brace and support, A. Stinton .. 780,831
Shuttle binder, Taylor & Woolley ..... . 780,920
Sifter, flour, 0. G. & 0. K. Cole ...
Skirt lifter, E. E. Wittkopp ....

Slicer, potato, H. Hanson ....
Sound box, A. Keller
Speed changing mechanism, W.

.. 780630
. 780,654

""""" W. Farl... 780,642

Speed regulator, centrifugal, R. H. Lewis .. 780,511
Spoon, F.' E. Boutelle . .. 780,492
Spoon, H. H. Curtis .. 780,781
Spraying mechanism, W. 780,928
Stacker, hay, I J. Luders .. . 780,514
Station signal, J. L. Wrenn .. . 780,852
Steam generator, E. C. Newcomb .......... 780,955
Steel segments, beams, ete., grappling device

for handling, . W, Moir* .............. 780,804
Stool, extension piano, W. T. Brown,

780,859, 780.933
Stopping and releasing mechanism, J. C.

. glater ................................ 780,824
Store front, disappearing, F. L. Stone ..... 780,538
Street sweeping machine, B. K. Krapf.... 780,669
Striking bag platform, E. K. Davis ..... .. 780,784
Stump puller, R. P. Chambers ........ .. 780,494
Swing, De France & Garrison ....... . 780,871
Switehr operating device, T. J. Callahan. 780,596
Switch stand, F. C. Anderson ........ 780,490
Syringe nozzle, H. Dickinson .... 780,710
T'ackle block, A, V. H. Monro 780,520
Tamper, J. W. Morgan ........ 780,900
Target, registering, J. Michel . 780,896
Target trap carrier, F. Hardy 780,882
Telegraph receiver, printing, J. 780,664
Telegraph receivers, operating .

M. JO¥ ceteeei i . 780,663
Telephone dial, C. D. Reeve ..........cvv.. 780,525
Telephone plants with central battery, sig-

naling system in, A. Ekstrom ......... 780,713
Telephone switchboard apparatus, F. R. Mec-

1<) o 20 PP 780,679
Telephone system, central supply, W. W.

Dean ...ttt i 780,601

Theater safety system, Weiss & Zimmer... 780,546
T'ie. See Rail tie.
Time recorder, D. Iepp ..............cuut 780,655
Tire, pneumatic, W. .J. & . 780,619
Tire upsetter, J. I. Depew 780,552
Toilet comb, N. Thomas ............ .. 780,540
Torpedo placer, magazine, J. P. Clark . .. 780,597
Towel rack, A. H. Heath . 780,608
Toy, J. A. MOOI'€ ........c.iiuiiuinnnnennnn 780,571
Trap, filter, and air distributer, combined,

J. Posch ... i 780,682
Trolley, electric railway, R. R. Weeks ..... 780,767
Trolley wire finder, J. P. Reed . . 780,620
Truek, barrel, C. J. Colling 780,777
Truck, car, C. H. Howard . 780,658
Truck pedestal, car, Pflager 780,617
Truck, piano, W. H. Griffith ....... .. 780,663
Trunk strap, R. J. Barrett ....... . 780,854
Trunk tray, etc., fastener, H. Higgin 780,501
Trunk trays, etc., means for fastening ar-

ticles to, E. P. Wilkins ............... 780,849
Tubing ring, E. D. Buzard ........ .. 780,861
Turbine, reversible, L. Gelbrecht .. .. 780,790
Turbine, steam, H. F. Fullagar .. 780,497
Turbine, steam, Parsons & W . 780,809
Twine holder, E. O. Bulman ............... 780,934
Type, etc., cutting machine for rubber, Kern

0 10 137103 1 W 780,667
Type writing machine, J. Felbel ............ 780,646
Umbrella, folding, T. & R. L. Susemihl.... 780,836
Valve, C. W. Dunham ......ccccooeininnnnn 780,786
Valve, back pressure relief, C. A. Cunning-

F2 D 1 1 780,866
Valve, check, M. McLain 780,905
Valve, electrically operated, O. Junggren... 780,754
Valve for oil presses or other machinery, ac-

cumulator, W. D. Nash ............... 780,614
Valve for traps, back pressur

nell, reissue ........... 12,307
Vehicle body, motor, N. T. E 780,746
Vehicle brake, A. J. Jacobs 780,887
Vehicle, motor, Kellogg & Swain ..... veee. 180,665
Vehicle speed changing, driving, and revers- .. =

ing device, motor, D. E. Barnard ...,.. 780,643
Vehicle wheel, N. A. Newton ....... .. 780,615
Vending machine, P. E. Beaudry .......... 780,591
Vending machine and fraud preyenting de-

yiee for same, coin controlled, A. D.

GIOVEOL vy eveeernneenseneaseneanennsanns 780,’517
Vending machine, beverage, J. W. Ford... 780,560
Vending machine, coin controlled, M. Warnke 780,628
Wagon brake shoe, C. Deckard . 80,602
Wall construction, W, H. Fisher .. . 780,(}4}8
Wall hook, I (. Palmer ........ 78 780,?90
Wall, sectional, J A, Carter ...,..... .. 780,936
Washing machine tub, J. C. Peters .. . 780,910
Washtub attachment, W. A. Dunlap 780,876
Watch dial fastener, H. S, & J. R. Book-

walter ... e 780,775
Watch fob attaching device, 8. J. Perry ... 780,962
Whater by means of steam, apparatus for

heating and eirculating, A. 780,773
Water heater, A. II. Humphrey .... 180,565
Water hcater, E. 8. Stack ........ . 780,736
Water trap, O, F. L. McQuistion 780,572
‘Webs, method of and apparatus for applying

solutions or fluids to traveling, R. IKron. 780,670
Well piston, oil, G. A. Miller ............. 780,618
Whiffletree hook, C, J. Edwards ...... ... T80,557¢
Winding mechanism tension regulator, C. F.

Obermaier .,........c.iiiiiiiinennnnn. 780,576
Windmills, automatically lubricated pitman

for, W. P. Brett ......,. . . 780,932
Window, Felkel & Langer . 780,605
Window, casement., I. Wrobl 780,696
Window, disappearing, J. J. Muller . . 780,902

Window frame and sash, metallic,
Tracy ..

Wire fabric, C. H. Thurston

Wire gtretcher, Shaw & Goode .

Wire stretcher, C. F. Stephens

Wire stretcher, L. S. Sydenstricker . 780,837
Wire stretcher, waven, A. & C. A. Church. 780,637
‘Wood holder, C. B. Keferstein ............ 780,800
Wood with sheet metal, apparatus for in-
caging, F. Dobson ,................. .. 780,554
Woodworking: machine, J. M. Nash ........ 780,873

See Clamping wrench.

§

.. 180,706 |

.. 780,506 |

ACME BALL-BEARING [ASTER

"THEY R‘D‘ll LIKEABALLIN ANY DIRECTION"

ACME Ball-Bearing Casters
are as different from the
old kind as day is from night.
With Acme Casters a child can
move the heaviest furniture.

Ask your hard-
ware dealer. If
he cannot supply
* you, send postal
card for interest-
ing circular of
particulars.

ACME BALL-BEARING CO., Chappaqua, K. Y,

FREE THIRTY DA YS TRIAL.
Send 80 cents in_stamps and we will scnd you one
complete set. If not satisfactory, mail back to us,
and we will refund your money.

Our Hand Book on Patents, Trade-Marks,
ete., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
Branca OFFICE: 625 F St.,Washington, D.C.

1 Will Teach You the |

Ghicken

[}
Business
WITHOUT CHARCGE

and guarantee you
success if you use

MODEL

incubators and Brooders

Send for Descriptive Catalogue.

CHAS.A.CYPHERS

BIG PROFITS IN POULTRY.

A city lot is large enough, and the

CYPHERS INCUBATOR

makeg hatching certain. Used on and endorsed hy 42
Government Experiment Stations Complete catalog and
goultry guide, 12 pages Bx11 inches), tree if you men-
ion this paper. Addressn earest office.
Cyphers Incubator Co., Buffalo, N. Y.
'Boston, Chicago, New York, Kansas City, San Francisco

EMAKER’S .BOOK
zon POULTRY

and almanac for 1905, contains 224
pages, with many fine colored plates of
fowls iructo life. Ittellsallabout chickens,

their care, diseases and remedies. All abou&
INCUBATORS and how to operate them.
. All about poultry houses and how to build
i i them. It's really an encyclop=dia of chickene

dom. You nexd it. Price only 18¢. _
©. C. SHOEMAKER, Box 900, FREEPORT, Lk,

GLOBE INCUBATORS.

Hatch chickens. No experience necessary,

Qur large 200 page Illustrated Catalogue of
Incubators and Brooders and Poultry Infore
mation mailed free. Address,

G. G. SHOEMAKER,
Box 1021, Freeport, Ills,
You

You BUILD 1T YOURSELF

We tell you how to do it, show views of
machines built at home and many letters
., from satisfied customers in our new
% book ‘“How to Make and Save Mone
with Incubators and Brtmdy-
ers.” Full of good things.
Invaluable to the beginner.
You save half the cost of your
Incubator. Nonehatch bet-
ter. Get the Book and know
for yourself.
Channon, Snow & Co., Dept. 196, Quincy, 111,

RUBBER STAMP MAKING.— THIS

article deseribes a simple method of making rubber
stamps with inexpensive apparatus. A thoroughly
practical article written by an amateur who has had ex-
perience in rubber stamp making. Omne illustration,
Contained in SUPPLEMENT 1110, Price 16 cents, For
sale by Munn & Co. and all newsdealers,

are known by what they have

grown. For half a century they
have been the standard—haven’s
failed once to produce bigger, bet-

. ter.crops than any others. Sold
* by all dealers, 1905 Seed Amne
nual freeto all applicants,

D. M. FERRY & CO.,
; Detrolt, Mich,
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ydrozone

Sore Throat

A Harmless Antiseptic.

Endorsed by the medical profession.
Send ten cents to pay postage on
free trial bottle. Sold by Lead-
ing Druggists. Notgenuine unless
label bears my signature :

Q. Clestmstzt

‘Dept. U,63 Prince St., N. Y.

Write for free booklet on Rational Treat-
ment of Disease.

HOW TO MAKE AN ELECTRICAL

Furnace for Amateur's Use.—The utilization of 110 volt
electric circuits for small furnace work. . Monroe
Hopkins. This valuable article is accompamed by de-
tailed working drawings on a large scale, and the fur-
nace can be made by any amateur who is versed in the
use of tools. This article is contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 118%2. Price 10 cents.
For sale by MUNN & CO., 31 Broadway, New York City,
or by any bookseller or newsdealer.

Bubier’s Popylar Electrician
3 MONTHS 10c.

Scientific but not technical.
Edited by expert electricians. -

60c. per yearl Dept. S, Lynn, Mass. | 3 years $1

Spangenberg’s Steam &
Electrical Engineering

By E. SPANGENBERG,
M.E., formerly Suaper-
1mendent St. L.ouis

E. W,
pages, 648 illustrations.
Only work containing
1035 Questions and An-
swers on every branch of
engmecrmtr
Easy to Understand
Written by practical men for
practicai men in an easy and
simple style. Treats of (as
and (Gasoline Engines,
Stationary and Locomotive Kn-
gineering, Compressed Air, Re-
frigeration, Hydraulic hlcvators,
and has Over 200 Pages on
Electricity. Agents wanted everywhere.
GEOQ. A. ZELLER, Publisher, 68 §.4th §t., St. Louis, Mo.
40-page pamphlet tells all about it.

are successful and gaining better
positions and salaries studying
Electrlenl Englneerlng, Steam
ineering, Mechanical Engin-
echani (nl Drawing, Electrie
Course, namo Tender’s
Shnrt Esieetrleal Course,

y mail. Thomas A. Edison en-
dorses Institute. Text books free. Qtudents helped to posmons
Write for free book, “Can I Become An Electrical Engineer?”

ELECTRICAL ENGINEER INSTITUTE
Dept. A, 240 West 284 St., New York

eering.
Motorman’s
Course, ’lelegrnphi

Arithmetic, Algebra,

Complete Electric Lighting Plant

Price, #84.00
Dynamo onl}, for eight 16-c.p.
lamps, $26.00; lamps, w1re,
fixtures, etc., $8.00; just suite
able for residences, small fac-
tories, yachts, ete. A strictly
first-classguaranteed outfit. We
wind for any special purpose
to cider, usually without extra
cost. Send for Bulletin No. 3.
The Elbridge Electrical

Mfg. Co., Water Street,
Elbridge, N. Y, U.S. A

Electrical Engineering

and Experimental Work ot Every Description

We have every facility for producing first-class work
promptly. Our factory is equipped with modern ma-

chinery throughout.
SPLITDORF

C. F.
Engineering Dept. 17-27 Vandewater St., N. Y. City

ELECTRIC SEWING MACHINE MO-

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to buiid an efficient motor that will
operate a sewing machine. The cost of materials for
this machine should not exceed five dollars. See SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1210. Price 10
cents by mail, from this office and from all newsdealers.

Postage extra, 1xc, The best
made; lasts the longest; gives most
owerful light. It’s alwaysready—simply press the but-
ton Extra batteries 25c each. Agents make big money. {
Send for catalogue. THE VIM CO., 68 E. Lake St., Chicago.

The Atwater Kent Switch

Neat and Sensible. No keys to be lost.
Anyone wisning to steal an automobile will not allow
the switch to prevent them. The lever is provided
with notches to keep it in the position placed, and
M the handle is large enough to be operated by a
heavily gloved hand.

Poor connections are avoided by first fastening the
switch into place and then adjusting the wires from
the front, by removing the name plate.

Price #2.00 each.
112 North Sixth Street, Philadelphia, Pa.

Induction Coils

forX-Ray Apparatusand
Wireless Teleg- i
raphy. Special
Jump Spark <
Coil for Auto
mobiles and Ga
Engines.

E. S. RITCHIE & SONS, Brookline, Mass.

Wrench, S. J. Clokey
Wrench, J. . Ballard
Wrench, R. C. Ellrich
Yarn or thread, machin

recording the streugta of, J. B

. 780,743
. 780,772
. 180,787

g and
Moscrop 780,806

DESIGNS.
Coffee pots, sugar bowls, or similar articles,
body for, C. M. Perkins .............. 37,299
Display receptacle, L. C. Palmer 37,304
Hose rack, H. Gibbs ........... 37,306
Label, G. D. Kinsey ,303
Lamp, W. Gray ... 37,301
Lavatory, H. Podmore ..... 37,305
Metal blade, A. L. Remingto 37,302
Mug or stein, H. S. Maddock ...... B 37,398
Receptacle or vessel, C. W. Meinecke 37,300
TRADE MARKS.
Anesthetic, Farbenfabriken of Elberfeld Co.. 44,068
Antiseptics, F. T. F. Stephenson ........... 44,059
Boots and shoes, leather, H. H. Brown & Co. 44,016
Candy, mint, A. P. Richardson 44,049
Canned and packaged lobsters an
Roberts, Simpson & Co. ......... 44,028
Canned clams, clam chowder, and clam Julco,
Burnham & Morrill Co................. 44,046
Canned vegetables and fruits, N. C. Barwise
Brokerage €O tieieiiiiiiie i 44,026
Cards, playing, Umted States Playing Card
L 44,038
Carts, hand propelled, Standard Manufactur-
.............................. 44,062
Cigars, choloots, and stogies, Wisconsin Ci- !
gar CO. +.iiiiiiiiinaeaaaaaaaans .. . 44,029
Cotton duck, J. Boyle ..........coivieunnne 44,018
Cotton goods, certain named, American Trad-
ing Co. vivniiii e .. 44,043
Dandruff destroyer, O. Ritzert . 44,052
Flavoring extracts, Lion Extract Co.. .o 44,047
Foods, breakfast, ‘Force’” Food Co....... 44,025
Foods, certain named stock, American Stock
FOOd €0 «vvvvnnrnnnennnnns 44,050
Foods, ﬂaked break:
meal) Co. ...iiieiiiiiiiiiiieiiaeeaaa 44,024
Hats and caps for boys and girls, I. Frank
& C0. ittt i i iiee e 44,041
Hosiery and underwear, Ernstthal & Pohly. 44,044
Knitted hosiery and underwear, Standard Ho-
Silery C0. tiniitiiriniiiteieaaaa 44,019
Knltted stockmgs and underwear, J. A. Par-
............................. 44,020 44,021
Lamps, incandescent electric, J. C. Wormley 44,037
Laxative effervescent compound, Sharp &
Dohme  ..uviiiiiiiiiiiiiiiiit i iiaeanas 44,057
Liniment, W. A. Byrd & Son 44,036
Mattresses and cushions, C. A. Fisher ...... X
Medicated preparations for the treatment
of the hair, scalp, and skin, J. J. Krom 44,035
Medicine for the cure of certain named dis-
cases, Penn Chemical Co.............. 44,055
Medicines for certain named diseases, Chem-
ische Fabrik von Heyden, Aktiengesell-
schaft ...ttt ittt ian s 44,053
Medlcmes for exciting the muscles, S. Bel-
FT 12 S SO 44,056
Modwmes for the treatment of certain
named diseases, Ehrlicher Brothers .... 44,034
Nervine, Farbenfabriken of Elberfeld Co.. 44,069
Ovoralls and jumpers or coats, Wise Bro-
thers ... o i 44,042
Packing materials, certain named, Josefs-
thaler Gummi- u. Asbestwarén-Fabrik
Kommanditgesellschaft (Moor & Co.). 44,061
Pharmaceutical use, chemical productlons
for, Chemische Fabrik von Heyden, Ak-
tmngesellschaft .......................
Piles, compound for the cure of, J. W. Wil-
1T o

Remedies, dyspepsia, L. E. Cash ..........
Remedies for the cure of certain named dlS-
eases, J. Hamrick, Jr. ..
Remedies, liver, L. E. Cas .
Remedies, malarial, L. E. Cas
Ribbons, J. Einstein

44, 015

Rubber overshoes, Adams and Ford (Co......
Rugs, imperial Smyrna, McCleary, Wallin &
CroUSe .i.vieerennenennennennnnnsennns 44.040
Shoe and leather dressing, Oiloshine Manu-
facturing Co. ....viiiirnnrnnnnnnannnen 44,017
Soap, toilet, F. G. Burke .........co...... 44,065
Stains from fabrics, compound for remov-
ing, Olympia Drug and Chemical Co. 44,051
Stanéps, tradmg, Red Star Tradmg Stamp
44,039
i . 44,064
Stove blackmg, .Arcadla Stove Blacking Co. 44,060
Tonie, nutritive, C. Schertz ..oeeveeeeceenns 44,067
Vehicles, motor, A. Clement .. 44,063
Wafers, cream, G. L. Jacquin ...... 44,048
Waists, ladies’, Rosenberg & Crans... 44,022
Whisky, Scotch, John Dewar & Sons ...... 44,030
LABELS.
‘‘Aeg-an-iurn,”’” for tonic and food prepara-
tion, Hygeian Research Laboratory.... 11,815
‘“‘Beef, Iron and Wine of Pomelo or Grape
Fruit,” for a food, stimulant and tonic,
Irondequoit Wine CoO.......covvueennn. 11,816
‘‘Bite-No-More,”” for a preparation for pre-
venting mosquito bites, F. Hawley & Co. 11,824
‘“Bower’s Chief 5c Cigar,”” for cigars, H.
BOWeT o ittttttenternreneeraranennanas 11,820
‘“‘Butterfly Suspenders,”” for suspenders, H.
G. Macwilliam ..............000. 11,808
‘“‘Deep Rock Ginger Ale,”” for ginger ale,
Deep Rock Ginger Ale Co...ovvvennnnns 11,819
‘“Egyptian Heroes,”’ for cigarette boxes, I.
B, KrinsSky ...coviieiiiiiiniinnnennnns 11,923
“Fifth Avenue Cigarettes,”” for cigarette
boxes, I. B. Krinsky .......cccveiennns 11,822
“Gold Coin,”’ for flour, Medlin Milling Co.. 11,810
‘‘Grapholastic Paint,”” for waterproof roof-
ing paint, Eclipse Paint and Manufac-
turing Company ...........ceeecenenen. 11,825
“L. P. L. Rye Whiskey,”” for whiskey, L. P.
Larson Co. v.vvvevnrvneeeeiianennennen 11,817
‘‘Micro-Toxin,”” for throat tablets, F. D.
Smythe  .ovviiiiiiii e 11,814
““Millionaire Champagn
C. Meloney & Co. .. 11,818
‘‘Orozone,’’ for a mouth wash, O. C. Haill.. 11,813
‘“‘Sanigenic,’”’ for tooth paste, D. S. Hager .. 11,812
“Wiite Owl Blinks,”” for medicine, Welsh
Chemical COMPANY +..ovvervrnnnnnnannn 11,811
““Woottons Menthol Cigarettes,’”” for cigar-
ettes, F. W. Wootton ...........oeeeunn 11,821
“Worth,’* for flour, Medlin Milling Co. .... 11,809
PRINTS.
‘A Nice Hand to Hold,”” for playing cards,
United States Playing Card Co........ 1,190
‘“‘Burgess Perfection—Coffee Tea Pot,”” for
coffece and tea pots, W. J. Burgess .. 1,188
““Drinking Cocoa at the Court of Louis XV, o
for cocoa, Runkel Bros. .. L8t
“New Life,”’” for medicine, J. Blmes ...... 1,189
‘‘Ready-2-Make Art Fabric Shirt Waists,”’
for shirt waists. Raymond & Pierce.... 1,186
“What would you do with this hand?’’ for
playing cards, United States Playing
CArd CO. +evevneenrerannanssonannnonns 1,191

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1865 “111 be furnished from
this office for 10 cents, provided the name and
pumber of the patent desired and the date be
given. Address Munn & Co., 361 Broadway, New
York.

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 particulars
address Muna & Co., 361 Broadway, Nevws York.

SPECIAL. MANUFACTURING. .- -
“DIES AND STAMPINGS'TO ORDER.

SPEC 'L _MACHINERY-MODELS-EXPERIMENTAL WORK.

DROP FORGING DIES AND DROP FORGINGS.
HARDWARE SPECIALTIES etc. MANFD TO.ORDER.SEND. SAMPLES
: INE R TE FOR OUR BOOKLET.

& STAMPING CO.
970 HAMILTON ST, - CLEVELAND, OHIJO.

orliss Engines, Brewers

I l C ,
@nd Bottlers Machinery. THE VILTER
. CO.. 899 Clinton St., Milwaukee, Wis

MUDE[S [& EXPERIMENTAL WORK.

nventions developed. Special Machinery.
BILLAARD, Fox Bldg.. Franklin Square, New York.

The Loomis Automobile & Marine Specialties |

Known the world over for efficiency and durability.
Carburetors, Mufflers and Circulating Puwps.
LOOMIS AUTOCAR CO., Westfield, Mass., U. S. A.

Metal _Speciallies and
Stampings Manun clurea.

E, Ch:c‘xao U..S. A
RS InDIARA £ FRANKLIN STREETS

DRYING MACHINES.
MODEL AND EXPERIMENTAL WORK.

Blectrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New York

LS

ESTABLISHED 1867

Dies, Tools MMutlels and Special Machinery,

EFT & MOOR
VENVE

OFFICE - K567 FirTh Ay

E. WORRELL
Hannibal, Mo.

CHICAGO MODEL WORKS ;
£ MAD/SON ST CHICAGO, /L.

WRVTE FOR CATALOGUE OF MODEL SUPPLIES.

Dies, Tools and Special Machines. Models
a:nd Ex]| genmenta] ‘Work. General Machine Wor

ENDER & SONS, Inc.. 87 Frankfort St. Newi ork

D R A w I N c Oftice Drawings, Tracings,

Illustrating. Designing,

106 Fulton St., New York Tel. 445 JOHN

Mechanical and Patent

OF

GINES
SEND 10 FOR 125 PAGE
) ILL. GATALOGLE.

ON TYPEWRITERS

of all Makes
Send for samples of writing, prices, and
catalogue. Machines shipped for inspection.
NEW YORK, CHICAGO,
115 Barclay St. 124 La Salle St.
KANSAS CITY,
817 Wyandotte St.

TON,
38 Bromfield St.
ST, LOVIS, 209 North 9th §t.
SAN FRANCISCO,
536 California St.

A MONEY MAKER

Hollow Concrete Building Blocks,
Best, Fastest, Simplest, Cheapest
A Machine.

PETTYJOHN BROS.
1315 N. 1st Strect, Terre Haute, Ind.

THE FRANKLIN MODEL SHOP

Inventors, amateur machinists, schools and colleges furnished with any-
thing in metal from a single piece to a complete working model.
Drawings and designs worked out from inventors’ ideas. Write for
estimates. Send for booklet No. 9, free.

PPARSELL & WEED, 129131 W,
largest equipment; lowest pric-

JNVENTORSE-2 1 2
INVENTIONS WANTED

THE EAGLE TOOL CO. Dept. A ,

I wish to increase my established manufacturirg busi-
ness by adding a few desirable articles, preferably such
as sell through agents to the household trade. Other
small articles, especially such as are made largely of
wood, will likewise be given due consideration.

Adadress, giving particulars and enclosing stamp for

reply,
P. 0. Box 834, St. LOUIS, MO.

The Dean Boiler Tube Cleaner

81st St., New York

We ranufacture, METAL SPE-
CIALTIES of all kinds, o order;

is the only device that will remove all the scale from
return tubular and water tube boilers without injuring
the tubes.

WM. B. PIERCE CO.
319 Washington Street, Buffalo, N. V.

ROTARY PUMPS AND ENGINES.

Their Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines. 38 illustrations. Contained in
SUPPLEMENTS 1109, 1110, 1111. Price 10 cents
each. For sale by Munn & Co.and all newsdealers.

SAN JOSE

Santa Clara Valley

CALIFORNIA

Soil Unsurpassed 1n Fertility.

Climate Equable and Healthful.
Educational Facilities Leading the World.
Opportunities for the Home Seeker.

Gilt Edgze Propositions for the Investor.
Magnificent Enjoyment for the Tourist.

Send a 2c. stamp for our booklet.

SAN JOSE CHAMBER OF COMMERCE
San Jose (Hozay), California
Mention SCIENTIFIC AMERICAN.

ALeIN

—

JTHE WEALTH U

=\OF NATIONS (f

A

S

Patents

ﬁ

4

Patent system

successful Patent

AF

claims.

expense.
to rich and poor.

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

is responsible for much of our

industrial progress and our success in competing

in the markets of the world. The value of a

with the almost nominal cost of obtaining it.
order to obtain a Patent it is necessary to employ
a Patent Attorney to prepare the specifications and draw the
This is a special branch of the legal profession which
can only be conducted successfully by experts.
years we have acted as solicitors for thousands of clients in all
parts of the world. Our vast experience enables us to prepare
and prosecute Patent cases and Trade Marks at a minimum of
Our work is of one quality and the rates are the same
Our unbiased opinion freely given.
happy to consult with you in person or by letter as to the proba-
ble patentability of your invention.

You can

it. Our

is in no degree commensurate
In

For nearly sixty

We are

Hand Book on Patents, Trade Marks, etc., Sent Free on Application

}‘
-
Branch Office

L 625 F Street, Washington, D. C.

\

MUNN & COMPANY ¢ ¢ Solicitors of Patents

Main Office
361 BROADWAY, NEW YORK

=~

UNTIL YOU INVESTIGATE

DON’T BUY GASOLINE ENGINES > i

all one cylinder engines; revolutionizing gas power.

Costs Less toBu and Less to Run.
tionary ortraction. Mention this paper. SEND FOR CATALOGUE. T IE TEMPLEP

uickly, easily started. No vibration. Canbemounted on any wagon at small
MP 00-, Mire., Meagher & 16th Ste., Chiengz, TilS1S OUR FIFTY-FIRST YEAR.

cost—portable, sta-
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Why Don’t You Get
a Car Like This P

Orient Light Touring Car with Tonneau, $1650

This is Model F, 16 Horse-Power,
speed 35 miles an hour. ‘

It's the only car in America of 16 H. P, (or less)
having a 4-cylinder, vertical tandem engine, direct
drive, sliding gear transmission, three forward
speeds (and reverse), and Positive Air=Cooling by
means of a powerful four-bladed fan which cools all
four cylinders uniformly. Seating capacity, five
people. |

Other Orient Touring Cars are a Runabout with
semi-racing body, $1500; a 20 H. P. Car at $2000 ; and
a Model de Luxe, 20 H. P,, at $2250. New 1905 Model
Buckboard, $375.

Catalogue of Touring Cars and Buckboards if you
wish. Addressour Dept. H.

WALTHAT MFG. CO., Waltham, Mass.‘

Members of Association of Licensed Automobile Manufacturers

GAS

L For A1l Work.

Q Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.

Send for Catalogue and Testimonials

State Your Power Needs.
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

What Is Daus’Tip-Top?

TO PROVE that Daus’ “Tip-Top” is
the best and simplest device for mnking
100 copies from pen-written and 50
copies from typewntten original, we will |
ship complete duplicator, cap size, '
without deposit, on ten (10)
days’ trial.

price #7.50 less $
trade discount of
. 83% per cent, or

' Net '

(r

1

their courage and

YAE KICHI YABE,
Late of the Ten=Shin Ryu=
School of Japan.

I have just

is fully illustrated and teaches one o
dangerous antagonist.

Address: YAE KICHI YABE,
&

Have You Had My Free Lesson in Jiu-Jltsu

F you do not already knowthatJiu-Jitsu is the most wonderful
system of physical trainingand self-defense in the world to-day
I'invite you to write for my FREE LESSON and demonstrate

this to your own satisfaction
It is to the persistent practice of Jiu-Jitsu that the Japanese owe

strength and power of endurance, their low death rate and their
material progress. Surely a system of physical training which has
done so much for the Island Nation will interest you. Jiu-Jitsu not
only embodies the ideal principles of attaining perfect health and
perfect physical development, but as a meaus of self-defense itis as
potent at short range as the deadliest weapon. A knowledge of its
self-preserving principles renders a man or woman impregnable to
every form of vicious attack.

Jealously Guarded Secrets Revealed.

For over two thousand years the principlesof Jiu-Jitsu have
been religiously guarded. im i
of the system was forbidden outside of Japan. The friendly
feeling, however, existing between Japan and the United States
has been instrumental in relﬁ-asincg1
secrecy, and I have been delegate
the secrets of this ancient art to Americans.

explains and makes clear the principles of Jiu-Jitsuin a manner
which will never be approached by an i

long as the edition lasts this book, togeti
in Jiu-Jitsu, will be sent free to interested persons
the most effective methods known for disposing of a

If you desire to learn all the closely guarded secrets of this marvelous science send your name
and address, and you will receive the book and specimen lesson by return mail, postage paid.

=\

success in battle, their almost superhuman

By an imperial edict the teaching
Jiu-Jitsu from itsoath-bound
to teach, withoutreserve, all
written an intensely interesting book which
American writer. So

er with my firstlesson
The lesson

344 E. Realty Bldg., Rochester, N. Y.

2

plasi

The man who owns or drives an Auto should not use an expensive watch.
New England screw cased watches are perfection for [lotor work.

Dust and wet proof.

"THE NEW ENGLAND WATCH CO,
63 Victoria Street, Liverpool, England

WATCMHES

The

Accuracy guaranteed
37 @. 39 Maiden Lane, New York

JEFFRE

ELEVATING--CONVEYING--POWER

Transmission--Screening--Dredging--Coal Cutting
Drilling--Hauling--Washing Machinery.

For Catalogues address N
THE JEFFREY MFG. CO.
Covrumsus, OHio, U.S. A,
NEW YORK DENVER

All varieties at iowest prices. Best Rallroad

The Belix A, B, Daus Duglicator Co., DausBldg., 111 John 8t,, New York
Track and Wagon or Stock Scales made.
Als0 1000 useful articies, including Safes,

Sﬁﬂlﬂs Sewing Machines, Bicycles, Touls. etc. save

Money. Lists Free. CHICAGO SCALE Co.. Chicago, Ill.

Strength, Safety, Sbeed, Simplicity

are combined in_the highest perfection in
the Mesco Motoreycle Outfit.
It can be attached to any bicyle or tandem ,
and includes 13{ H. P. Motor, choice of |
any transmission, and all accessories with }
which to make a complete motorcycle.
Bicycle dealers attach this outfit and
sell your left-over wheels. Price $75
Write for catalogue and agents’ discount.

Motor Bicycle Equipment and
Supply Co., BurraLo, N. Y.

MICROSCOPES]

Our Microscopes, Microtomes,
Laboratory Glassware, Chemical
Apparatus, Chemicals, Photo
Lenses and Shutters, Field Glasses,
Projection Apparatus, Photo-Micro
Cameras are used by the leading
Laboratories and Government De-
partments Round the World. Catalogs

Bausch & Lomb Op;ie&o.

ROCHESTER, N, Y.

New York Chicago Boston Frankfurt, G’y
BURNHAM STEAM
for Feeding Builer, Tank, P UMP
Beer, Water, Oil, Milk, Whiskey,
A Condensations,Hydraulic Pressure.
Deep Well, Mine, etc.  Will not Short Stroke or Injure
from Load to No Load. Write for Catalog No. 15.
UNION STEAM PUMP CO., Battle Creek, Mich,

BRODERICK £BASEON ROPE (0
ST LOULS, MO.

_MOVING PICTURE MACHINES

Films., Stereopticons, Views.

If you contemplate go-
ing into the public en-,
tertainment business,
write for catalogue No.
9, which gives detailed
information and prices
of Moving Picture Ma-~
chines. Films, Stereopti-
cons and Views. We offer
degendable apparatus
and views only, no sec
ond-hand goods for sale.
Responsible parties
2 using our machines can
) .A rent moving picture
tilms for one night’s use.

KLEINE OPTICAL_ CO.

52 State Street, =~ - - Chicago, Il

The r}i}éf}} your house is
import OZ;’Z’?

Ifite. , itis a source of
annoyance and expense.

Do you know that tin
roofs put on over fifty years
ago are still weather-proof ?

Do you know that only
one roofing tin now made
comes up to this old time
quality ?

That tin is the “Taylor
Old Style ” brand, made by

N. & G. TAYLOR COMPANY

ESTABLISHED 18I0

Philadelphia

The value of this tin as the most durable roofing
material known has been established by more than
fifty years of actual service on American roofs. We
will send you “A Guide to Good Roofs’ on request.

 NATIONAL

MODELCGASOLlNE

Four Cylinder, Bevel Gear Drive, Double
Ball Bearings, Pressed Steel Frame, Side
Entrances, Finish and Trimmings the
Finest. January Deliveries.

Qur full line of Gasoline and Electric cars will
be on exhibition at the New .York and
Chicago Automobile Shows.

WRITE FOR ADVANCE CIRCULARS

_9NATIONAL MOTORVEHMICLE CO

1019 East 224 S8t., Indianapolis, Ind.

Photographic illustrations
for illustrating lectureson
every subject, profession-
al and popular.
WILLIAM H. RAU,

SLIDES

1322 Chestnut Street

The most complete library
of illustration for every
purpose at reasonable cost.
Send for catalogue,
PHILADELPHIA, PA.
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Inventors and manufacturers wishing
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PRINTING THAT BRINGS RESULTS PAYS YOU

E attend to every detail of Writing, Illustrating, Printing and Binding Booklets.

effectively by good circulars and booklets. Estimates furnished. Send 8c. postage
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper.

C. L. WRIGHT & CO,, 132-4-6 West 14th Street, New York.

to sell or exploit their patents can do 1t very
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. COLD GALVANIZING.
AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on. APPLICATIO

i)

NICKEL
Electro-Plating
Apoaratas ana Material,

THE
Hanson & vanWinkle
O
\'ewarkj NoJ.
92 William St., N. Y,
30 & 32 S. Canal St.
Chicago.

Build Your Own Boat

By the Brooks System.

You can build your own Launch—Sailboat
—Rowboat or Canoe—in your leisure time
—evenings—and the work will be a
gource of profit and pleasure. It’s easy
when we show you how.

$12 covers the cost of a $50 boat.
Cheaper boats cost less In proportion.
Write us—we'll tell you how.

The Brooks System consists of exact
size Printed Patterns of every piece, with
Detalled Instructions, a complete set of
Working lllustrations, showing each
step of the work, an _itemized bill of
Material required and how to secure it.

Our system is so plain you cannotfail. A full
sized pattern of each piece with instructions
that not only TELL, but SHOW you, by illus-
trations, every detail.
Over six thousand amateurs successfully
built boats by the Brooks System last
year. Fifty per cent. of them have built
their second boat. Many have establish-
ed themselves in the boat manufactur-
l%ﬁe&&?&f 11 kinds and sizes from 13 to 55 ft.
Prices from $2.50 up—Catalogue and particulars FREE.
For 250, 100-page catalogue containing valuable in-
formation for the amateur yachtsman, showing sev.
eral working illustrations of each boat,and a full set
for one boat. Fullline of knock-down and completed
boats. When so ordered—Patterns areiexpressed, charges
prepaid, C. 0. D. toallow examinatlon. -
BROOKS BOAT MANUFACTURING CO.
Ariginators of the Pattern System of Boat Building
Ship Street. Bay City Mich., U. S. A.

RT3

L

iiding Materials

J A system of supplying perfectly
fittea boat parts, knocked
down, enable anyone handy
with tools to build their own
boat at one-half the boat fac-
tory’s lf)rice. Freight low. Send
stamp for catalog just issued.

FRED MEDART
8545 DeKalb Street
St. Louis, Mo.

The “Best™

The World’s Best Light

Sold in every civilized coun-
try on earth. Costs less than
kerosene, gives six times
more lightthan electricity.

APure White Steady Light

Makes and burns its own gas.
No wick, no odor. no smoke.
Absolutely safe. Forindoo#
and outdoor use,

Agents Wanted,
Exclusive territory, liberal
commissions. Catalog free.

THE BEST LIGHT CO.

Owners of Original Patents.
87 E.5th St. CANTON, OHIO.

|

Auto Fur Coats, - - $20.00 up
Auto Rubber Coats, - - 6.00 up
Auto Cravanette Clothing,

Vankee Spark Plugs,

Yankee FElectrical Cut-Out
Switches,

Big Free Catalog
. WILLIS CO., 2 Park Place, N. Y.

THE MIETZ & WEISS K EROSENE

izes

1to 60 H. P. and GAS ENGINE
burns KEROSEN E cheaper and
safer than gasoline Automatic,
simple, reliable. Neo electric bat-
tery or tlame used. Perfect regula-
tion. Belted or directl{ coupled to
dynamo for electric lighting, charge
mg storage batteries, pumping and

all power purposes.

ET1Z,

2.00

Send for
Catalogne.

128-138 Morr St1., NEW YORK.
ADOPTED BY
U. 8. GOVERNMENT,
MMizhest Award, direct coupled
Generator Set, Paris Exposition,1900.
L . Gold Medal, Pan-American Ex-
position, 1901.  Gold Medal, Charleston, S. C.. Exposition, 1902,
Gold Medal and Special Miploma has been awarded to the
Mietz & Weiss Oil Engine a¢ the Louisiana Purchase Exposition at St.
T.ouis, 1904.

By Buying of the Makers

than any dealer can show you. Send for it.

THE COLUMBUS

COLUMBUS, OHIO.

SAVE ONE THIRD

We are actual manufacturers—not a commission house.
‘We can and do save our customers one third on retail prices
by selling direct to user and cutting out all dealers’ profits.
All our goods carry our guarantee. Our free illustrated cata-
logue shows a greater assortment of carriages and harness

CARRIAGE AND HARNESS COMPANY,

WORK SHOPS

Jf Wood and Metal Workers, with-
out steam power, equipped with
BARNES’ FOOT POWER
MACHINERY veme

allow lower bids on jobs, and_ give
greater profit on the work. Machines
sent on trial it desired. Catalog Free.

W F & JOHN BARNES CO.
Established 1872.

1999 Rusy ST. ROCKFORD, ILL.

ON GUNS TOOLS &CYCLES 'n! '
S YMANNOCITIN - VEN

CHBESLY&CO CHICAGO ILLUSAT
15 to 21 Clin‘on Street.






