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A GREAT PUBLIC IMPROVEMENT.

The opening of the new Chicago subway, which is
scheduled to take place next January, provides that
city with a system of transportation for freight which
will not only prove of immediate relief, and great busi-
ness utility, to Chicago, but must in the long run react
favorably upon other great cities where the congestion
of street freight traffic is already a serious problem,
and promises to become an intolerable burden as the
years go by. The Chicago subway, as planned, has a
total length of 60 miles, of which 2214 miles have been
completed and are shortly to be opened as stated
above. The road will .be used strictly for the haulage
of freight, and for this service the .road, when fully
equipped, will be provided with several thousand cars
and 150 electric rack locomotives, the locdmotives
being small in size, and depending upon a rack rail
in the center of the track for securing the necessary
tractive effect. The new subway is designed to take
the place of the horse-drawn trucks in the transporta-
tion of freight from the many freight depots to the doors
of the various business houses, where the merchan-
dise will be wunloaded directly from the cars of
the subway to the basement floors. Not only so, but
the coal for power purposes and  the ashes will be
brought and removed from the basement in the same
way. A special type of car has been built for the
subway, of dimensions suitable to the section of the
tunnel, and capable of carrying a load of 15 tons. The
subway is constructed in two sizes. The main lines
which extend below the principal streets of the dis-
tricts served are 11 feet 214 inches in width and 12
feet 6 inches in height, while the branch lines which
serve the intersecting streets are 6 feet in width and 7
feet 6 inches in height.

Now here is the practical realization of a scheme
which has frequently been suggested as the best so-
lution for the crowded freight traffic of the busiest por-
tions of New York city. The district in Chicago that
will be most richly benefited is a section less than
two miles square, ‘in which is included all of the
great freight stations, and in this section is located.the
principal shopping district. A freight system applied
to New York would involve the construction of trunk
lines below the streets bordering the East and North
rivers, with a system of feeder lines running below
the ' crosstown streets to serve the business houses.
Such‘a system would not only serve to relieve the too
narrow cross streets of the slow-moving and bulky
trucks that incumber them and so badly congest traf-
fic,but it would mean the clearing from the sidewalks
of 'the mass of freight which now incumbers them and

rendérs the progress of the foot passengers not merely- .

exasperatingly slow, but, as several fatal accidents
have shown, positively dangerous.

B —

A CANARD AND ITS REFUTATION.

That was a stupid canard which was cabled recently
from England, to the effect that the turbines of the
new transatlantic -steamer ‘“Victorian” had failed on
trial to give the expected results. As a matter of fact,
the turbines were mot even in the ship at the time
the cable was published. - In view of this attempt to
prejudice the reputation of the coming prime mover,
the recent publication by the British navy of the re-
sults of a series of comparative trials of identical
cruisers fitted with reciprocating engines and tur-
bines is very timely, for they show that so far from
there being any indications that marine turbines will
be a failure, there is every reason to expect that they
will prove a success so brilliant as to relegate the
reciprocating marine steam engine, at least as the
motive power of high-speed vessels, to the limbo of
outbuilt and discarded mechanisms.

Now this is a pretty strong statement; but our
readers will agree that it is justified by the extraordi-
nary results attained in the first authentic and abso-
lutely fair competitive trial of turbines against recipro-
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cating engines as given below. It happened in this way:
There have recently been built for the British navy
four cruisers of 3,000 tons displacement, 9,000 contract
horse-power, and 21% knots contract speed. The ves-
sels were identical in everything except the engines,
which in three of the cruisers were of the reciprocating
type, and in the fourth—the “Amethyst”—were of the
well-known Parsons turbine type. The ships recently
completed a series of very exhaustive trials carried
out by the trained experts of the British navy, under
conditions that preclude any possibility of error, and
render the remarkable results secured authentic and
reliable. The trials were executed in periods of
24 to 36 hours of continuous steaming, and at speeds
of from 10 knots to the maximum of which the re-
spective vessels were capable. At a speed of 14 knots
the water and coal consumption and the general eco-
nomies of the two types were about the same. As
the speed fell below 14 knots, the reciprocating engine
showed proportionately better results, but from 14
knots upward the turbines proved to be on every
point of comparison superior. As the maximum speed
was reached, the turbines proved so greatly superior as
to render the reciprocating engine by comparison a
costly, clumsy, and relatively very inefficient machine.
We herewith append a table showing comparative .re-
sults at the maximum speed at which the two types
could be driven:

COMPARATIVE EFFICIENCY AT MAXIMUM SPEED.

Reciprocating| , Turbine

Engines. Engines.
Displacement of ship, tons ........ 3,000 3,000
Maximum speed.. 22.24 23.63
Maximum horse- power ........ 9,600 14,000
Rorse-power, per ton weight. 183 26,0
Coal, per horse-power per hou 2.65 1.74
Radius in miles at 20 knots.......... 2,140 8,160

We must confess that while we were prepared .to
see the turbine show the better results, we:were alto-
gether unprepared for the amazing superiority indi-
cated by these figures. Regarding the performance at
lower speeds, mention should be made of the fact that
in the reciprocating engines, the exhaust steam from
the auxiliaries (representing at low speed about one-
fourth of the total steam drawn from the boilers) was
turned into the receivers of the low-pressure- cylin-
ders, an arrangement which, as was shown in our re-
cent article on the trials of -the cruiser ‘“Pennsyl-
vania,” conduces to high economy. . In the  present
trials no such provision was made for .the turbine
engines; and it is the opinion of the naval.engineers
that when this has been “done the “Amethyst” will
compare favorably with the other boats, even at speeds
below 14 knots. A study of the details of this test
shows that when running at 20 knots the turbine ship
required 30 per cent less coal and steam than the
others; at 18 knots'the saving was about.20 per cent;
at“16 knots about 10 per cent; while at 14 knots the
consumption was' about the . same. The gain of more
than a knot and a quarter per hour when the.engines
were being pushed to their limit is particularly import-
ant when it-is borne in mind that the air pressure in
the boiler rooms was only 1.7 against as high as 2%
inches in the other ships; for this of course means that
there is considerably less wear and tear on the boilers.
It should further be mentioned that, for cruising. at low
speeds, the “Amethyst” was fitted with an extra set of
turbines,. which would not be necessary in merchant
ships, which always run at about their maximum.speed.
Therefore the horse-power per ton weight of machinery
would, if this had been a merchant vessel,;-have been
even higher than the 26 horse-power shown in our ta-
ble. At 18 knots the turbine required about 3 pounds
less steam per horse-power per hour; at 20 knots, 51
potinds;  and-at full power, from 7 to-8 pounds less
steam, or a reduction of over 30 per cent. ‘So.with the
coal consumption, although at %0 :knots it was 3.22
pounds as against 2.56 pounds in the Treciprocating
engines, at 14 knots it was about the same, at 18
knots it was 20 per cent less, at 20 knots-30 per cent
less, and at full power the turbine engines demanded
1 pound per horse-power per hour, or 40:per cent,
less than did the reciprocating engines.

The ‘most important feature, however, to the naval
architect and the student of tactics -and strategy, is
the greatly increased radius of action due to the
economy ofithe motive power. The “Amethyst” type
of cruiser carries 750.tons of fuel under normal con-
ditions; and at 18 knots the turbine ship with this
supply could travel 3,600 miles as against 2,770; at 20
knots it could travel 3,160 as against 2,140 miles,

- while at the remarkable speed of 23.63 knots, -the

“Amethyst” could steam 1,620 miles as against 1,420
miles for the vessel carrying reciprocating engines
and making only 22 knots an hour.

Experience. has shown that the larger the units in
which the turbine is built, the greater are the econom-
ical results obtained. Therefore it is reasonable to
expect that the 18-knot “Victorian” of the Allan Line,
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and in a still greater degree the 25-knot liners of the
Cunard Company, will show a speed and economy
that will greatly surpass even the extraordinary re-
sults obtained in these naval trials.

Further testimony of the efficiency of the turbine
for deep-sea work is afforded by the successful voyage
of the steamship “Loongana,” which made the jour-
ney from Glasgow to Australia in 30% days. The
details of this trip are found elsewhere in the present
issue.

& o
0

THE CRISIS OF THE RUSSO-JAPANESE WAR.

That the crisis of the Russo-Japanese war should
have come and gone without producing so much as a
ripple of excitement in the columns of the daily press,
is a curious commentary upon the popular estimate of
the relative importance of naval events in the Far
East. The very columns that were filled with lengthy
telegraphic accounts of the torpedo attack of last Feb-
ruary, which, after all, merely opened the war, now,
in the very hour of the crisis of the war, can find no
more than two or three inches of space to record the
destruction, in one fell blow, of Russia’s naval
power in the Far East, and the sounding of the death
knell to any reasonable hope of the ultimate success
of Muscovite arms.

We showed in a recent article that the defense of
Port Arthur, which really meant the defense of the
Port Arthur fleet, was the key to the present situation;
for it meant the protection and preservation intact of
this fleet until it could join hands with the approach-
ing reinforcements under Rodjesvensky. Hence the
terrific attacks on 203-Meter Hill, the possession of
which by the Japanese would afford implacements
for heavy naval guns, capable of commanding the an-
chorage of the battleships and cruisers that consti-
tuted the powerful remnant of the Port Arthur fleet.
Unquestionably the struggle for this position marked
the crisis of the present war. Had it proved impreg-
nable, Japanese command of the sea, with every thou-
sand leagues of advance of the Baltic fleet, would
have become increasingly imperiled, and the command
of the sea once lost, the capitulation of Oyama’s Man-
churian armies (cut off from their base of supplies)
would have been merely a matter of time. The Japan-
ese, once in -possession’ of -this hill, lost no time in
dragging their -heavy naval batteries into position,
and then commenced what must go down into history
as one of the most tragic disasters of any great naval
war. There at-anchorage lay six modern battleships
and cruisers, the very flower of the Russian Asiatic
navy, and each representing a money value of from
four to six million. dollars. TUpon the distant hill
was a battery of high-powered modern guns, whose
gunners, getting the range to a nicety, proceeded to
sink’ the ships..in detail. It took but a few hours to
send property of a total value of over $30,000,000 to

‘the bottom, and then for several days the high-explo-

sive shells were rained pitilessly upon the helpless

-ships until :they were wrecked beyond any possibility

of salvage. - The sunken vessels are the battleship
“Retvizan;” the battleships “Pobieda” and “Peres-
viet,”? sister wvessels to the “Osliabya,” now forming

- part of the Baltic fleet; and the battleship “Poltava,”

sister to the “Petrbpavl'ovsk,” which, it will be remem-

-bered, was sunk early in the war with Admiral Mak-

aroff ‘on board; the fine armored cruiser “Bayan;”
and-the protected cruiser ‘“Pallada.” The “Sebasto-
pol,” sister to the sunken “Poltava,” being in drydock,
escaped the Japanese: shells, but was subsequently
sunk ‘by-Togo’s torpedo flotilla at her anchorage out-
side the harbor.

Now that the Russian fleet has been destroyed, Ad-
miral Togo can send his battleships to Japan:for dry-
docking and general overhauling, leaving his smaller
cruisers to maintain the- blockade, ‘and prevent the
sending-in of supply ships. He will have ample time
to get his" iﬂ_eét into absolutely first-class condition
ready for the advent of the Baltic fleet—that is, if
it ever arrives. . For the conviction must now begin to
force itself upon the Russian Admiralty that the four
modern "and *two old battléships, and the two still
older armored cruisers of the Baltic fleet, will be no,
match for the four battleships and eight armored
cruisers, all of the very latest type, which they will
have to confront and sweep ‘out of the way, if Ehey
are to break down the sea power of Japan and isolate
her Manchurian armies from their base.

Were the personnel of the opposing fleets of equal
skill; daring and general efficiency, the advantage in
material wouid still lie with the Japanese; but hav-
ing in view the necessary rawness of the hastily im-
provised crews of the Baltic fleet, and the lack of
morale shown in the North Sea incident, it is not con-
ceivable that they can win any victory over the veter-
ans of the Port Arthur blockade, trained and hardened
as they will be by more than twelve months of ardu-,
ous campaigning.

The command of the sea, then, is assured, by all of
the laws of probability, to the Japanese, and Russia
must now bend her energies to the prosecution of the
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campaign on land. There seems to be little to choose
between the fighting qualities of the average Japanese
and Russian soldier. Both are equally brave and per-
sistent. It is also true that in strategy, Kuropatkin
seems to be fully a match for Oyama. Therefore, the
issue of the great Manchurian campaign next year will
depend chiefly upon the relative ability of the contest-
ants to place men, munitions, and supplies at the
front. It will be largely a question of transportation.
Can the single-track Siberian railroad, 5,000 miles in
length, maintain at the front a larger army than the
Japanese with .their few hundred miles of transporta-
tion over three or four independent routes from Ko-
rean and Manchurian ports to the front? This is a
vital question which will be answered very soon after
the break-up of the severe eastern winter.

TIDAL WATER POWER—MEANS OF OBTAINING A
CONSTANT HEAD OF ABOUT THIRTY-EIGHT FEET.
BY W. 8, CLEVELAND.

The utilization of tidal water power, owing to its in-
termittent availability under existing and proposed
methods of application, has received but little practical
attention, although the immeasurable volume of water
subjected to extraordinary tidal action on the Bay of
Fundy coasts affords a limitless field for the develop-
ment of cheap power, and consequent industrial activ-

ity, provided this one serious barrier is removable.

The estuaries of the numerous small streams flowing
into the bay or its extensive arms are usually bordered
by widespreading tracts of marsh lands, drained by
winding creeks, and protected from tidal inundation
by hundreds of miles of dikes. Some of these lands,
without the dikes, would be submerged to a consider-
able depth at every tide, and, in localities where a
creek or small river is available for use as a tailrace
discharge basin, a sufficient area of these lands could
be inclosed with di‘kes, provided with sluices, designed
to maintain high water in the reservoir formed thereby,
and a dam, also provided with sluices, thrown across
the c_reek or river, to exclude the tides therefrom, but
with the sluices so adjusted that the tailrace discharge
would be drawn off at low tide. The capacity of creeks
so used could be enlarged, if necessary, by dredging,
and the fresh water flowing into them, if of sufficient
volume to be troublesome, could be diverted into other
channels, or impounded above a dam, constructed at
the upper end of the basin, and also drawn off at low
tide, through sluices designed for the purpose. This
dam would be inexpensive, as the fresh water would
not rise to any considerable height during the few
hours between the discharge periods, which would be
about four hours in length, or while the tide is out,
leaving about eight hours when the low-water sluices
would be closed, and a small rise in the water level of
the discharge basin incurred. An infinitesimal loss of
power, however, would be sustained, in basins suitably
proportioned to the work. The capacity of the high-
water basin would of course depend chiefly upon its
area, and a depth of five or six feet would probably be
sufficient. Allowing one or two feet for variations in
the water levels of the basins, a head of from thirty-
five to forty feet would be available, at points on
Mines Basin, which, sustained by the limitless volume
of ocean water, replenishing the basins every twelve
hours, would afford an aggregate power far beyond the
utmost capacity of Niagara.

The estuaries of two contiguous rivers, like the Avon
and the St. Croix, could be used in a similar manner,
the dam for the high-water basin in the one being pro-
vided with sluices, of suitable design and capacity, to
supply the water drawn off through a power canal, dis-
charging into the low-water reservoir in the other.
These sluices would not need to be more than five or
six feet in depth, located in the coping of the dam, and
operating during the flooding period—about two hours
in length at high tide.

Many of the inlets on Cumberland Basin could be
used for the same purpose, the estuary of the Maccan
River, and the head of Cumberland Channe€l, affording
an excellent opportunity. In this case a tailrace chan-
nel would have to be excavated across Amherst Point,
for an outlet from the low-water basin in the Maccan
estuary. Single inlets, with narrow entrances, and
low-lying shores, could be used for discharge basins,
where sufficient land is obtainable, without excessive
excavation for the high-water basins. The cost of ex-
cavating such basins, to a depth of five or six feet,
would doubtless not be prohibitive.

Lands submerged at high water to a depth of fifteen
or twenty feet, could be surrounded by embankments,
and the inclosed area divided equally for the two ba-
sins. The discharge basin could then be excavated or
dredged to low-water level, and connected therewith
by a tailrace outlet. This work, however, would entail
engineering difficulties and considerable cost.

One of the best of opportunities for applying this
method of using tidal water power is afforded by the
harbor of the city of St. John, N. B. Kennebecasis
and Courtney bays are large arms of the harbor, but
both, under present conditions, are of little service to
shipping. The entrance to the former bay is located
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above the famous Reversible Falls, but subject to the
action of the tides at high water, and the latter is
studded with dangerous reefs and rocky flats, which
render it worthless to shipping, except at high water.
The entrance to Kennebecasis Bay is very narrow, and
the embankment making it serviceable as a high-water
basin could be cheaply constructed; but the mouth of
Courtney Bay is much wider, although not imposing
any serious engineering difficulties in the work of
converting it into a discharge basin. In applying the

‘thirty-foot head of water thus obtained, the narrow

neck of land separating the bays could be crossed by
power and tailrace channels, and the turbines located
at the most convenient point thereon. Should previous-
ly suggested improvements, embodying the maintenance
of continuous high water in this harbor, be carried
out, a slight modification of the original plans would
facilitate the application of this great water power,
and make St. John city one of the leading industrial
centers of the continent.

At Moncton, a city of about ten thousand people,
located on a sharp bend of the Petitcodiac River, a
magnificent harbor, of several square miles in area, is
created at every tide, beginning with a rushing, boil-
ing, wall of water, about six feet in height—the famous
Moncton Bore. The water level rises, at flood tide, to
a height of about thirty feet; but at low water, an
insignificant streamlet winds through the muddy flats
of the river bottom, boiling like a caldron, at inter-
vals, in its passage over dangerous quicksands, and
again spreading onto the outer fringes of sandbars,
with thick indurated crusts, over which the pedestrian
may stroll with safety. A traffic bridge crosses the
river at the upper end of the town, the use of which
would facilitate the construction of a dam at this
point, where the turbines for a great water power
would be located, discharging into the low-water basin
albiove the dam, the outlet channel for which should be
excavated through the peninsula of marsh land to a
point below the river bend, where a dam, provided
with flooding sluices, would complete the work neces-
sary for the formation of the high-water basin. The
cost of the outlet channel, about two miles in length,
through marsh land, only a few feet above high-water
level, would be moderate, and, with the rest of the
equipment, fully justified, considering the unfailing
source of the enormous power that could be developed
at this point. A gate, permitting the entrance of ship-
ping at high water, constructed in the lower dam,
would remove one of the most serious obstructions to
the commerce of the port, which is now restricted to
the carriage of small vessels, passing inward with the
flood tide, but stranded at the docks when the tide is
out. The completion of this work would substitute a
beautiful sheet of water in place of the yawning guif
and unsightly mudbanks that now meet the gaze of
visitors, who would only have to row to the lower dam
to still get a view of the bore.

el
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WIRELESS BURGLAR ALARM FOR SAFES.
BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.
An interesting experiment to demonstrate the possi-
bility of the application of wireless telegraphy to bur-
glar alarms for safes has been carried out by a well-
known firm of British safe builders. The ordinary
type of electric alarm for this purpose possesses two

great disadvantages, which to a very appreciable ex-
tent militate against their utility. They either refuse .
to ring at the critical moment, or they ring suddenly -

for some inexplicable reason. Furthermore, the expert
burglar can always circumvent their usefulness by
cutting the wires where the system is the completion
of an electrical circuit to produce the alarm or where
the current flows constantly through the wires, appa-
ratus, and contacts, and the alarm rings when the cir-
cuit is disturbed by joining the wires . together and
completing the circuit outside the safe. There is an-
other protective system generally adopted in this
couhtry, arranged with constant current when on guard,
which will give the alarm if the wires be joined‘so as
to produce a short circuit, and thus cut the jobject
which is protected out of circuit, so that the glarm
bell will commence ringing, no matter what sort’%«"(j)f at-
tempt may be made to tamper with the wires. ‘This
latter system, however, is essentially dependent upon
the introduction of a fine resistance coil inside the
safe or object to be protected. When the wires are
tampered with, the effect is to cut out this resistance
coil from -circuit, and by so doing a galvanometer
needle is thrown over from its normal position to
make contact for the relay which works the bell.
With an efficient wireless system, however, tamper-
ing so as to destroy the efficiency of the apparatus
would be impossible. In this arrangement the safe is
equipped with a small but efficient transmitter. When
the safe is opened waves are radiated, which coming
into contact with the usual coherer at some distant
central point, ring a bell and so announce the fact
that the door has been opened. To effect this, the
battery power and induction coil which make the
electrical waves are both contained inside the safe,
while the steel of which the safe itself is made acts in
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a similar way with a long wire supported on a high
pole, as the antenn® in wireless telegraphy. .

The application of the principle to this particular
purpose is still in’ its infancy, but the experiments
made up to the present conclusively demonstrate the
possibility ‘of its general utilization, provided that sat-
isfactory instruments are used, and careful tests made
every now and then to see that all the various parts
of it are in proper working order.

The one great drawback to the general employment
of this system, however, is the expensive nature of the
necessary apparatus, the cost of which varies from
$1,000 to $1,500. For the purpose of these tests, how-
ever, instruments of a much cheaper description have
been employed, so as to roughly enable the experi-
menters to test the possibility of their application in a
general way. '

The success of the trial, however, opens every possi-
bility of its successful and widespread utilization, and
no doubt a cheaper though equally efficient form of ap-
paratus will be evolved, so as to render the system com-
mercially practicable. Incidentally, it may also be
mentioned that the whole of the safe is so charged
with electricity that it. gives a slight disconcerting
shock to anyone who touches it.

SCIENCE NOTES.

In the Comptes Rendus of the Paris Academy, Mr.
Lowell gives the result of a series of spectrographic
determinations of the rotation of Venus and Mars.
For Venus, the speed of motion of a point on the
equator was found to be- practically nil, the probable
error of the observation only amounting to 0.008
kilometer per second, the result thus supporting the
idea that Venus rotates in the same period as her
revolution. For Mars the speed was found as 0.228,
the computed value being 0.241. The probable error
in the case of Mars was 0.036. The satisfactory result
obtained for Mars lends support to that for the larger
and brighter planet.

The recent discoveries of wonderful new types of ex-
tinct animals in the tertiary deposits of the Fayum
Desert of Northeastern Africa, and their bearing on
the origin of the modern African fauna, are discussed
by Dr. C. W. Andrews in the Quarterly Review. The
new evidence shows unmistakably that the Proboscidea
(elephants and mastodons) and the Hyracoidea (the
“coney” of Scripture and its relatives) were developed
in Africa itself; but it does not appear to invalidate the
long accepted theory that the bulk of the modern Afri-
can .fauna is of northern origin. It might, however,
have been added that, in view of the discovery of cer-
tain antelope and other remains in the later tertiaries
of Africa, the migration may have been somewhat ear- -
lier than commonly believed. Probably, indeed, there
have been several migrations of African types to the
north and of European and Asiatic types into Africa.
In this connection it may be mentioned that Dr. C. W.
Andrews, the chief describer of the extinct Fayum
fauna, has brought to notice in the November number
of the Geological Magazine a remarkably fine shell of
the giant f?xnd tortoise, Testudo ammon, of the Upper
Eocene beds of the district in question. This appears
to be the earliest of the big land tortoises, and may
have been the ancestral type from which those of Mad-
agascar, Mauritius, and the Mascarene Islands, together
with the extinct Indian species, were derived.

_The past year has been noteworthy for the amount of
literature devoted to the members of the horse tribe,
or Equide, writes R. Lydekker in Knowledge. One of
the latest contributions to the subject is an article by
Mr. R. T. Pocock, the superintendent of the London
Zoological Gardens, on South African quaggas, pub-
lished in the November number of the Annals and
Magazine of Natural History. According to the author,
we have to deplore the extermination not of one, but of
several distinct forms of these animals; the quaggas of
the older writers, of which two races are recognized,
being distinct from those exhibited forty years ago in
the Regent’s Park and other menageries. Without for a
moment saying that the author -may not be right in his
view, it certainly doe\s seem strange that the whole of
the quagga-skins whiéh have come down to us should
differ from ‘the animals described by the older zoolo-
gists. - The Asiatic and African wild asses form the
subject of-a paper by the above writer published in
a recent-issue of Novitates Zoologica, the organ of Mr.
Walter Rothschild’s zoological museum at Tring; an
apparently new race of the “onagef” from Central
Asia,;’nOWT.';}@Mﬁgﬂri(n,l,,t‘l}re Duke of Bedford’s park at Wo-
burn,;/being described and figured. The description of
onie of ‘the two races of the African wild ass is based
on specimens killed in the Eastern Sudan by Mr. N.
C.,-Rsthschild, one of which is now mounted in the
British (Natural History) Museum, while there is a
second in the BEdinburgh Museum, and a third in Mr.
Rothschild! ‘Lgﬁwn collection. -~As the construction of
the SuakiﬁéBé'%er railway-is<only %o'likely to lead to
the extermination of this race, these specimens are
very precious.
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PNEUMATIC PUMP,

We illustrate in the accompanying engraving a rather
ingenious type of pump, which is operated by comni-
pressed air. The pump consists of a closed chamber,
which may be placed in a well below the level of the
water. An upwardly-opening valve is provided in the
bottom of the chamber, and projecting through the

NOVEL PUMP OPERATED BY COMPRESSED AIR.

top is a standpipe which extends nearly to the bottom
of the chamber. The standpipe carries a sleeve to
which is secured a float. Above and below this float
are two smaller supplementary floats, which slide
freely on the sleeve. The main float is connected to the
standpipe by two pairs of toggle levers, which pass
through slots in the sleeve. One pair of toggle levers
has lever connection with the upper supplementary
float, and the other pair with the lower supplementary
float. In addition to the standpipe two other pipes
enter the top of the casing, the one at the right being
the compressed-air pipe, and the other a discharge pipe
which permits escape of the air while the chamber is
filling. These pipes are provided with valves, which
are operated by the sleeve on the standpipe, the ar-
rangement being such that when the sleeve is up, the
compressed-air pipe will be open and the discharge pipe
closed, and when the sleeve is down, the discharge pipe
will be open while the compressed-air pipe will be
closed. In operation, when the air supply is cut’ off,
water will flow up into the chamber through the valve
in the bottom. The main float will be kept from ris-
ing by the weight of the upper supplementary float,
which locks the upper pair of toggle levers. When,
however, the water rises sufficiently to raise the upper
float, the toggle lock will be broken, releasing the main
float, which will rapidly and forcibly rise, carrying the
sleeve up, and thereby opening the valve of the com-
pressed-air pipe and closing that of the discharge pipe.
The inflowing air will now force the water out of the
chamber and up

the standpipe. In
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is a small supply of water, it will pump all of it out
as fast as it runs in; several wells can be run from
one power by connecting air-supply pipes thereto, and
the power need not be at the well, but wherever most
convenient. The inventor of this pump is Mr. E. Has-
tain, at Tishomingo, Indian Territory.
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ELECTRICAL APPARATUS FOR FELLING TREES.

A patent has recently been granted to Mr. T. O. Wil-
son, of Little Rock, Ark. on an electrical apparatus
for felling trees and sawing logs. In place of a saw
blade, this apparatus uses a platinum wire which
is heated to a high .temperature by an electric current,
and this burns its way through the wood. The appar-
atus comprises a frame similar to that of a buck saw,
across the lower end of which the resistance wire is
stretched. The tension of the wire may be adjusted by
a bar which extends between the side arms of the
frame, and is clamped at one side by a thumb screw
which passes through a slot in the bar. The upper
end of the frame is provided with a coil spring adapted
to draw the side arms together, to take up the slack
in the resistance wire as it expands when heated by
the current. Since ashes are apt to collect in the kerf
and retard the burning of the wood, the inventor has
provided a mechanism for reciprocating the saw frame.
Furthermore, the resistance wire may also be wound
with a short length of platinum wire, and the coils of
the latter will act as drag teeth to remove the fine
ashes and clear out the charred fragments. The me-
chanism for reciprocating the saw frame, which is
clearly depicted in the engraving, may be driven by an
electric motor. The apparatus offers the advantage
that it may be operated at long distance from its
source of power, thus giving it a wide radius of action.
The inventor has designed the apparatus particularly
for the use of lumbermen in felling trees. The electric
saw permits of cutting off the trees very
close to the ground, and at a much
smaller expenditure of labor than with
the usual hand-operated saw.

DESTRUCTIVE HEAD-ON COLLISION.

It is not often that one sees the de-
structive effect of a head-on collision
between freight trains so graphically
portrayed as it is in the accompanying
illustration. The wreck occurred at
Colo, Story County, Iowa, on the Chi-
cago and Northwestern Railway, before
daylight on a frosty and very foggy
morning. The station lay at the foot of
a heavy grade, and, at the time of the accident, a long
freight train had just pulled in from the west, and was
standing on the main track, the engine being near the
depot building. A double-header train coming in from
the east was intending to take the side track in order
to ailow the two trains to pass. For some reason or
other, the brakes failed to work, and, the train failing
to take the switch, the collision occurred. The en-
gine at the head of the standing train remained on the
track, only the forward trucks being displaced, and
after the collision it was able to be removed under
its own steam when the wreck had been cleared away.
Of the two engines shown one above the other in our
engraving, the one above was the leading engine of
the pair at the time of the collision. The second
engine, driven by the momentum of the train behind
it, wedged its way under the tender ahead and was
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crushed under the forward engine, which it lifted up
on end. The illustration gives forcible evidence of the
great resisting power of a modern locomotive under
the enormous strains and impact to which it is sub-
jected in a wreck of this kind. We are indebted for
our information and photograph to Mr. G. A. Fox, of
Zearing, Iowa.

Bovine and Human Bacilli Found to Be Distinct.

The Imperial Commission of consumption experts
appointed by the German government some time ago
to investigate the relations between bovine and human
tuberculosis bacilli held an important meeting at the
Imperial Health Department in Berlin, November 25.
Dr. Weber, one of the most eminent members of the
commission, reported on the work which that body
has already done. The result of the investigations so
far is to show that bovine and human bacilli are abso-
lutely distinct biologically from one another. The one
never develops or changes into the other.

So far the commission has examined the bodies of
fifty-six persons who died from tuberculosis. In fifty
cases only human bacilli could be discovered. In six
cases, however, the bovine bacillus was found. Three
of these cases were young children, and the surmise
is permissible that they received the bacillus from the
milk of a diseased cow. Two other cases which Dr.
Weber regards as most important are those where
the corpses showed bovine bacilli in the glands and
human bacilli in all other portions of the body. These
were distinct cases of double infection. Another most
important case is one of lung tuberculosis, where in
the diseased lung both bovine and human bacilli were
associated.

The conclusion of the commission, in general terms,
is that tuberculosis in human beings is caused by the

SAWING LUMBER WITH AN ELECTRICALLY-HEATED WIRE.

human bacillus, but that it behooves us to be careful

and to use all prescribed measures to secure ourselves

against infection from bovine bacillus.
—_———..— e r-———

An interesting commercial development, to test the
possibilities of steam lorries for collecting and distribut-
ing heavy traffic in remote agricultural districts in con-
nection with railroads, has been made in the district
of York, by the North-Eastern Railroad in conjunction
with the Agricultural Organization Society on behalf
of the Brandsby Dairy and Trading Association. The
railroad authorities have established a service of motor-
cars between their station at Tollerton, ten miles north
of York, and Brandsby, eleven miles from Tollerton.
The cars will run in each direction daily. Each steam
lorry has a carrying capacity of five tons of freight,
and is capable of hauling at least one trailer carrying

two and a half
tons. On the out-

the meantime the
main float is kept
from dropping by
the buoyancy of
the lower float,
which holds the
lower toggle lev-
ers in locked po-
sition. When,
however, the level
of the water falls
below the lower
float, the latter
will drop, trip-
ping the toggle,
and permitting
the main float to
{all also. This re-
verses the posi-
tion of the valves
in the compressed
air and discharge
pipes, and per-
mits the chamber
to fill up again.
The operation is
then repeated.
Some of the prin-
cipal advantages
of this pump are
that when there
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A DESTRUCTIVE HEAD-ON COLLISION IN WHICH THREE LOCOMOTIVES FIGURED.

ward journey the
lorry carries lime-

stone, provisions,
etc., and distrib-
utes the same

around the vari-
ous farms in the
district. Simul-
taneously, the
cars collect any
produce that is to
be forwarded by
rail. By this sys-
tem not only is
transport facili-
tated, but the far-
mers in districts
distant from the
railroad are
brought into
closer contact
with the markets,
and the service
will prove a con-
siderable saving
to them in the
cost of haulage.
If successful,
similar  services
will be inaugu-
rated elsewhere.
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A NEW HOME FOR THE PEARY METEORITE.
BY WALTER L. BEASLEY,

Ahnighito (“The Tent”), the giant meteorite dis-
covered by Lieut. R. E. Peary in Greenland in 1894,
has been removed from its rather secluded position
on Cob Dock, in the Brooklyn navy yard, and more
strikingly exhibited on a mounted pedestal under the
entrance arch of the Museum of Natural History, the
two lesser ones (the “Woman” and “Dog”), com-
panion meteorites found at the same time,
having been previously installed in the in-
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It is thought that a considerable portion of the meteo-
rite has been removed by chipping off the fragments
by successive generations of primitive natives in fash-
ioning their crude implements for hunting land and
sea-animals, their only chance for subsistence. Thus
the big meteorite has been of great economical value
to an entire aboriginal tribe isolated for centuries
from civilization, the most northerly and smallest
upon earth, whose habitat is entirely barren of metal.

461

venient, not to say dangerous, and tugs were hired
to take their place. With each succeeding year the ex-
pense increased, and the perpetual ferry began to
loom up before the city fathers as quite a leading
question. Numerous alternative plans were discussed,
and for one reason or another abandoned. The esti-
mated cost of a tunnel—about one million and a half
dollars—rendered that form of communication out of
the question, and the War Department refused to al-

low a drawbridge of any kind. One of the

mayors of the city, however, had seen and

terior. According to the legendary records
of the present natives these three masses
were originally an Innuit woman, her dog
and tent, who were hurled down from the
sky by the evil spirit. On account of the
extreme high latitude in which the meteor-
ite was found, namely, Melville Bay, thirty-
five miles east of Cape York, North Green-
land, coupled with its great size, uncontro-
vertible celestial origin, and the human as-
sociations surrounding the same, Ahnighito
can be fittingly classed as the world’s larg-
est and most famous meteorite which has
so far fallen on the earth’s surface and
been weighed. Its nearest rival is Bacubi-
rito, of the State of Sinaloa, Mexico, whose
weight has not yet been determined, but
which, however, is conjectured to be far
below the tonnage of Ahnighito. The new
position of the noted meteorite displays
its size and shape to marked advantage, the
size rendering it conveniently accessible to
the general public and scientists for exami-
nation. While it required many weeks of
patient and laborious work for Lieut. Peary
and his band of Eskimo helpers, with limit-
ed tools, to dislodge the mighty mass from
its position of centuries in the Polar world
and to safely get it into the hold of the
‘“Hope” for its long voyage to civilization,
the second moving of Ahnighito, measuring
eleven and a half feet in length, seven feet
six inches wide, six feet thick, and tipping the
scales at thirty-seven and one half tons,
was, with the aid of up-to-date appliances,
speedily conveyed and set down in its new home in a
day’s time. At the foot of West 50th Street, North
River, a wrecking barge, with a huge derrick,
brought the meteorite from the navy yard and swung
it upon the contractor’s wagon, drawn by twenty-
eight horses. The transportation charges on this
precious mass amounted to over $500. The big
meteorite is of especial scientific interest insomuch
as its genuineness has been passed upon by the most
celebrated experts of Europe. Fragments were sent to
Profs. Fletcher, of the British Museum, Weinschenck,
of Munich, Brezina, of Vienna, also Prof. Salisbury,
of the University of Chicago. These high authorities
pronounce the pieces examined to be of extra-terres-
trial origin and belonging absolutely without doubt to
a meteorite, as the topography of the surfaces examin-
ed in detail possess all the distinctive characteristics
which mark the heavenly bodies and are not found in
any other stones or metallic masses on the earth’s
surface. The analysis by Prof. Whitfield of the Amer-
ican Museum showed that it contained 91 per cent
of iron and 7

per cent of

been much impressed with the aerial bridge
which was opened a few years ago at Rouen,
France; and its applicability to the condi-
tions at Duluth was so apparent, that this
type was readily adopted. The present
bridge was planned on the principles of the
Rouen structure, and it will no doubt prove
to be a satisfactory solution of the problem.
Although the structure will be the first of
its kind in America, it is not by any means
novel in the engineering world, as there are
in Europe to-day three bridges of the same
general type: The one mentioned at Rouen,
France, over the Seine; another at Pt. Ega-
lite, Spain; and the third at Bigerta, Tunis.

The bridge at Duluth, as wiil be seen
from our engravings, is a decidedly impos-
ing structure. It consists of two piers or
towers on shore, supporting a deep truss
which spans the open waterway. There is
nothing special in the details of this work,
the piers being of the standard type used
in steel railway viaducts, the truss being of
the usual American design with long panels
and single intersections. The posts are ver-
tical on the side facing the channel, the
other two posts on the land side being batter-
ed to give the necessary stability. In the
erection of the structure the piers were first
built to their full height,  and then the
trusses were erected by the overhang meth-

REMOVING THE PEARY METEORITE TO THE AMERICAN MUSEUM OF
NATURAL HISTORY.

For hundreds of years prior to the advent of white
communication the natives obtained their scanty iron
supply for knives, hatchets, harpoons and arrow-heads
from their iron mountains. Piles of blue trap rocks
used by them in pounding off fragments of their god
for making their weapons were found near by. Sev-
eral of these interesting relics, so closely associated
with the big meteorite, were brought back by Lieut.
Peary among the Eskimo collection of the Museum.
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THE AERIAL BRIDGE AT DULUTH.,

The unusual form of bridge shown in our illustra-
tion will possess decided novelty to American eyes,
for it is the first of its kind to be built in this country.
It was erected in accordance with an agreement for per-
petual free ferry service made by the city of Duluth
in consideration of a grant of right of way for the
United States ship canal at that port. For many
years, two old-fashioned flat-boats plied half-hourly
between the two landing points; but as the canal
widened, this primitive mode became extremely incon-

od, a temporary timber bent being used to
support the first panel of the truss, and the
rest of the overhang being erected from
traveling derricks mounted upon the top
chords. At the time our photograph was taken the
last section of the top chord was being lifted into
place by the derricks. From the water-line to the bot-
tom of the trusses is 135 feet, and as the truss is 50
feet deep, the highest point is 185 feet above the
water. 'The clear span between towers is 381 feet 6
inches. Special attention was given to wind pressure,
the bridge being built to withstand a wind velocity
of seventy miles per hour blowing transversely to the
axis of the bridge. The traveling car will be sus-
pended from the lower chords by stiff cables, and its
floor will be 12 feet above the water level. The dis-
tance between landing points will be made in one and
one-half minutes, and the schedule for trips will be
arranged by the War Department soon after the com-
pletion of the bridge. The car measures 20 feet by
30 feet, and it has a capacity of 65 tons. The total
cost of the structure will be about $110,000.

y - e r—

The French Admiralty recently carried out an in-
teresting experiment to ascertain whether the explo-
sion of a tor-
pedo in the vi-

nickel. T h e
color is a dark
brown or
bronze. One
side is wedge-
shaped, the op-
posite tabular.
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sunk in the N
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weéedge side Tl
down. Accord-
ing to Prof.
Salisbury, a
member of the
Peary expedi-
tion, the mete-
orite evidently
fell on glacier
ice, when ice
covered t h e
whole region
where it lay.
On the melt-
ing of the ice
the meteorite
was let down
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cinity of a
submarine ex-
ercises any in-
jurious effect
upon another
torpedo lying

alongside the
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upon the sur-
face in the po-
sition where it
was found,
half buried.

Clear Span, 38114 Feet. Depth of Truss, 50 Feet. Clear Height Above Water, 135 Feet.
Travel will be by means of a suspended car hung from the bottom chords of the truss.

THE NEW AERIAL BRIDGE ACROSS THE SHIP CANAL AT DULUTH,

vessel. The
submarine an-
chored off
Cape Petet,
and the torpe-
do, containing
a charge of
100 kilo-
grammes of
gun cotton,
was fired at a
distance of 50
meters from
the subma-
rine, beside
which, ex-
posed to the
full force of
the exploding
torpedo, was
placed the sec-
ond weapon.
Not the slight-
est damage
was caused by
the explosion,
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Statistics of the American Iron Trade.

One of the most important and interesting of the
statistical papers published annually by the United
States Geological Survey is a review of the American
iron trade. The report for 1903, like those of many
preceding years, was prepared by Mr. James M. Swank,
general manager of the American Iron and Steel As-
sociation, and contains a great variety of data regard-
ing the production and shipments of iron ore; the
imports and exports of iron and steel; the
average monthly and yearly prices of iron
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.THE HASCHKE COMPOUND STORAGE BATTERY.

The. illustrations shown herewith give a good idea
of the construction and method of assembling the
plates of a compound or multiple-series storage bat-
tery, which has been patented and put into practical
use by Mr. J. E. Haschke, of Chicago,. Ill.

The idea the inventor had in mind in designing this
battery was to economize in weight and space as much
as possible, and at the same time construct a battery
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tough as leather while remaining porous. It has to
be renewed after three years’ use, owing to its disin-
tegrating on the top edges, where the air gets at it.
If kept completely submerged, it will last longer.
The new compound battery is made up of several
individual cells consisting of U-shaped hard rubber
frames clamped between thin lead plates. Rubber
gaskets are used in order to make acid-tight joints.
Any suitable number of cells may be arranged in this
way, and as many plates may be placed in
each cell as it is made wide enough to re-

and steel and articles manufactured from -
them; the production and consumption of
pig iron; the production of spiegeleisen and
ferromanganese; the production of all kinds
of steel, as well as the numerous articles,
such as castings, rails, wire rods, wire nails,
plates, and sheets, which are made from
steel; the Canadian iron trade; and the
world’s production of iron ore and coal, of
pig iron and steel.

The prosperity which characterized the
iron trade of the United States from the be-
ginning of 1899 to 1902 and throughout the
early part of 1903 was suddenly checked
about the middle of 1903 by a sharp reaction
in the stock market, which caused a decline
in the demand for iron and steel and a con-
sequent decline in prices. Production dur-
ing the first half of the year was on a large
scale, and prices were satisfactory, but in
the last half of the year both production and

ceive. Mr. Haschke, on account of the ex-
treme thinness of his plates and the compact
manner in which they are assembled (see
Fig. 1, No. 2), gets as many as six platcs in
a cell 3 inch wide; and, as these plates can
be made as long and as high as the space in
the battery compartment will permit, a very
large active surface can be obtained. The
division plates forming the side walls of the
cells serve as current conductors and as sup-
ports for the end plates of adjoining cells,
which are soldered to the division plate
across the top. In Fig. 1, No. 3, D P is a
division plate with a negative plate soldered
to one side and a positive plate to the other.
As all the positive plates of any one cell
are connected together, and all the negative
plates are likewise connected, it follows that
since all the positive plates of a cell are con-
nected to the positive plate on one side of a
division plate, and all the negative plates

prices declined rapidly. Soon after the be-
ginning of the year 1904, however, there was
a revival of activity in production, but
prices did not rally. In October, however,
the prices of pig iron advanced. During September
and October there was a distinct revival of confidence
and hopefulness in the iron trade, and by the time
-Mr. Swank’s report was written, in the latter part of
October, there were few signs of the reaction which be-
gan a little more than a year before.

Mr. Swank’s tables of statistics show that the world’s
production of iron ore during 1903 amounted to 100,-
900,000 tons, of which the United States claims 35,019,-
308 tons. The world’s production of coal and lignite
amounted to 870,498,000 tons, of which 319,068,229 tons
belonged io the United States. The world’s production
of pig iron in 1903 amounted to 46,420,000 tons, to
which “the United States contributed 18,009,252 tons.
The world’s production of steel during the same year
amounted to 35,510,000 tons, of which the United States
produced 14,534,978. It is thus seen that in the pro-
duction of iron ore, coal, pig iron and steel—all great
factors in the world’s material progress—our country
is the leader. We produce 34.71 per cent of the world’s
iron ore, 36.65 per cent of its coal, 38.80 per cent of its
pig iron, and 40.93 per cent of its steel.
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The Current Supplement.

The current SUupPPLEMENT, No. 1512, opens with a
splendidly illustrated article by the English correspon-
dent of the ScIENTIFIC AMERICAN, on the battleship
‘“Dominion,” which forms one of the “King Edward
VII.” class. Mr. Joseph Hollos writes on simultaneous
telegraphy and telephony. An excellent discussion of
the limitation and the use of storage batteries is pre-
sented by H. M. Hobart. The last installment of the
exhaustive series on ‘“Current Wheels: Their Use
for Lifting Water for Irrigation” is published.
Taken as a whole this series of articles may be con-
sidered by far the most important monograph of
the construction and operation of current wheels
that has so far appeared. Commander
Peary’s paper on the North Polar explora-

Fig. 1.—1. Compound Battery Assembled. 2. Plates Arranged in Pasteboard Separators.

8. Division Plate with Positive and Negative Plates Attached
on Opposite Sides.

of great efficiency and durability which would be suit-
able for all kinds of automobile work. He had already
developed a plate and form of separator which prac-
tical tests in electric automobiles had shown to work
well, so that his present invention consists in a method
of assembling these, or, indeed, the plates and sep-
arators of any standard type of storage cell.
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Fig. 2.—Diagram Showing Method of Assembling Battery.

The Haschke plate, as constructed and used for the
past eight years, consists simply of a thin.sheet of pure
lead highly perforated with holes about one-twelfth
of an inch in diameter, these holes being filled with
the usual paste of red lead or litharge for the positive
or negative plates respectively. Such plates are highly
flexible, and, although the tendency of the active ma-
terial to cause them to buckle is slight because of the

of the next cell are connected to the negative
on the other side, the positives of one cell
are all connected to the negatives of the
one following through the division plate.
This makes unnecessary the connecting lugs be-
tween cells which are ordinarily employed, and thus
reduces the resistance of the circuit considerably. In
practice, however, the inventor lead-burns the lugs of
the positives of one cell to those of the negatives of the
next, arching them over the division plate and also at-
taching them to it, as shown in Fig. 3. The division
plates are brought up an inch or two above the plates
proper, and they are curved so as to avoid splashing
and to afford sufficient surface to prevent leakage of
current. The diagram, Fig. 2, shows the arrangement
of the plates proper and the division plates. The divi-
sion plates are here shown clamped between the U-
shaped hard rubber pieces by means of rubber gaskets
and bolts passing through steel end plates. The ap-
pearance of the battery when finished is shown in Fig.
1, No. 1. It is afterward placed in a crate and covered
with plates of glass. Such a crate, containing eight
cells, is shown in Fig. 3. An 80-volt, 200-ampere-hour
battery weighs, according to the inventor, about 850
pounds, which is extremely light for a battery of this
capacity, while by doing away with the usual hard
rubber jars the chance of leakage from breakage or
defect is reduced. The compound battery can be
filled with electrolyte in a few moments, and all the
cells can readily be inspected through the glass cov-
ers, or the electrolyte can be tested after the cover
glasses have been removed.

The “hole interrupter” invented by Prof. Simeon was
designed with a view to utilize the Joule heat for inter-
rupting an electric current. As, however, Mr. Johnson,
in the course of his experiments recently presented to
the French Academy of Sciences, has convinced
himself, the working of this instrument, so far from
being due to the Joule heat, is to be ascribed to causes
quite foreign to any heating effect. Now Mr. Johnson

has tried to construct an interrupter that
would really be actuated by Joule heat.

tions is continued. ‘“On the Modern Re-
flecting Telescope and Making and Testing
of Optical Mirrors” is the title of a series
of articles from the pen of Prof. G. W.
Ritchey, the first of which appears in the
current SUPPLEMENT. The papers will de-
scribe the methods employed by Prof.
Ritchey in the optical laboratory of the
Yerkes Observatory in making and testing
spherical, plane, paraboloidal, and hyper-
boloidal mirrors. The subject is very thor-
oughly discussed. The treatise will be fol-
lowed at an early date by an excellent pa-
per of Prof. Draper’s on the making of a
15-inch telescope. There has recently been
installed in the McKeesport plant a new
40-inch universal slabbing mill, which is
remarkable for its size and some novel fea-
tures introduced into its construction. The mill is
worthily treated in a well illustrated and fully de-
scriptive article. The usual Trade Notes and Recipes,
Engineering Notes, Science Notes and Selected For-
mule are given. =~ '

Catlinite is the name given to an indurated clay rock
once used by the Dakota Indians for pipe material. It
is also called Indian pipe-stone.

Fig. 8.—Completed Crate Containing Eight Cells of Faschke Compound Battery.

THE HASCHKE COMPOUND STORAGE BATTERY.

smallness of the pellets of the latter, still any warping
that does occur will not harm them on account of their
flexibility. The separator used by Mr. Haschke con-
sists of a specially-treated envelope of thin card-
board, which completely incloses the plate and thus
tends to keep the active material from falling out.
After being treated by exposure to certain gases en-
gendered by electrolysis, this thin cardboard, when
placed in the sulphuric acid solution, becomes as

A reversed funnel, the pipe of which was
7 millimeters in diameter and 10 milli-
meters in length, was glued to the lower
part of a cylinder 75 millimeters in diame-
ter. The vessel thus formed was im-
mersed in a tumbler filled with a mixture
of alum solution and sulphuric acid. Two
aluminium plates were inserted as elec-
trodes, one into the cylinder and the other
into the outer tumbler, and connected to
the terminal of a 110-volt bhattery. On
complinting the current, a vapor bubble
was forred in the funnel pipe, escaping
into the inner cylinder, where it was rap-
idly condensed. The circuit is opened
when the bubble forms in the pipe, and
closed on its escaping into the cylinder.
The current tiien forms another bubble,
which in turn rises into the cylinder, and so on. This
interrupter possesses the drawback of working rather
slowly (its frequency being smaller than the Foucault
interrupter); on the other hand, it affords the advan-
tage that it is independent-of the dimensions of the
metallic circuit, even in case there are no inductive
coils or solenoids, whereas the Wehnelt and Simeon
interrupters require a self-induction that is susceptible
of variation only within rather narrow limits.
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Indian Summer.

To the Editor of the SCIENTIFIC AMERICAN:

I was much interested in a late-article on the cause
of the “Indian Summer.” Also .in a note from a
Southern correspondent.

I spent thirty-five years in western New York and
the past six years in South Carolina on the Santee
River. The fall here is quite the opposite of the “In-
dian Summer” of the North. Day after day the air
has that crystal clearness that is-sometimes seen in
the North the morning following a thunder storm. I
have noticed this and enjoyed it every fall of my stay

here. I write this, as it seems to me to confirm the
theory of the “Indian Summer” as noted by your
correspondent.

The blue haze spoken of in your note from the
South is the drawback to sightseeing in .the North
Carolina mountains, at all times, of the year, as I
have found from experience, and not peculiar to the
fall. E. :J.. -HUTCHINSON.

Ferguson, Berkeley Co., S. C., December 13, 1904.
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Mosquito Extermination.

To the Editor of the SCIENTIFIC AMERICAN:

In a recent issue of your valuable paper there was
a notice of a national meeting to be held in New
York and Brooklyn, in regard to the extermin-
ation of mosquitoes. I would suggest the follow-
ing plan for the distribution of crude oil into the
haunts of these pests: Papier-maché bombs are loaded
with crude oil with a small time fuse and small quan-
tity of explosive in the interior of the shell, which
bursts them at any predetermined distance, scattering
the oil over a large surface and in inaccessible places
where a force pump or spray would not cover. These
shells can be fired from mortars similar to those used
in pyrotechnic displays. This, it seems to me, would
be a very simple and inexpensive way of covering a
large territory. F. A. DoBSON.

New York, December 10, 1904.
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Boilers in the United States Navy.

To the Editor of the SCIENTIFIC AMERICAN:

I trust I am early enough to have a correction made
in this week’s issue of a statement contained in your
very interesting editorial of the 3d instant, descriptive
of the trial of the ‘“Pennsylvania.”

‘Wholly in the interests of fair play I call your atten-
tion to the erroneous impression conveyed by that part
of your reference to changes in the -machinery of the
‘“Pennsylvania,” in which you state: “The battery of
thirty Babcock & Wilcox boilers was replaced by a bat-
tery of thirty-two modified Niclausse boilers.”

While naval officers are about the most conservative
critics in the world, it so happens that the innuendo
inferentially cast on the Babcock & Wilcox boiler by
the above note touches their pride in the wonderful
efficiency and durability of that particular type. This,
backed by years of experience with it, and by unim-
peachable data indicating an economy unexcelled by
any other type, makes the reflection (which I am sure
was inadvertent) particularly unfortunate, especially
as the other type, however excellent, has yet its repu-
tation to make by long service in our navy.

It is also true that the results of the trial of the ,

“West Virginia,” while less gratifying than those of
the “Pennsylvania,” were in no degree attributable to
the difference in the boiler plants.

I have, therefore, simply to request that you will so
modify your article as to state the fact that Babcock
& Wilcox boilers were never designed by the depart-
ment for the “Pennsylvania.” The department simply
specified water-tube boilers of straight tube type, and
the Cramps, simply in this case, decided upon the
Niclausse. Very truly yours,

A. B. “WILLETS,
Commander, U. S.-Navy.

Philadelphia, Pa., December 7, 1904.

[We take much pleasure in inserting Commander
Willets’ letter, for we certainly had no intention of
casting reflection upon any particular-type of*boiler.
The use by the builders of a certain make of ‘boiler,
in preference to another that is commonty installed
in our battleships and cruisers, was mentioned merely
as being one among several points of difference in the
motive power of the two sister ships.—Eb.]

Firing Tests of the Brown Wire Gun.

The 6-inch Brown wire gun which was illustrated
and described in our issue of May 7, 1904, is now at
Sandy Hook, undergoing its acceptance trials by the
Army Board. Up to the present 7 rounds out of the
total of 250 have been fired, with powder charges
varying from 32 to 64 pounds, and the results are
decidedly promising. The first three rounds of 32, 48
and 58 pounds of powder .were what might be called
warming-up rounds, and ‘with 'the lastnamed charge a
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velocity of 2,879 feet per second was obtained at 150
feet from the muzzle, with a powder pressure of 28,500
pounds to the square inch. In the sixth round, with
a charge of 64 pounds of powder, the velocity was
3,174 feet per second, at 150 feet from the muzzle, with
a chamber pressure of 37,060 pounds to the square
inch, and a recoil of only 18% inches. The gun gives
every promise of reaching its estimated velocity  of
3,500 feet per second with 42,000 pounds pressure in
the powder chamber.

i

New Expeditions for the Observation of the Total
Solar Eclipse of August 30, 1905.

BY MARY PROCTOR.

The great astronomical event of the coming year
(1905) will doubtless be the total solar eclipse of the
sun, August 30, already referred to in the SCIENTIFIC
AMERICAN for August 20, 1904. Plans are now being
formed with regard to eclipse expeditions, the choice
of observing stations being specially favorable. Sev-
eral well-equipped expeditions will probably be sent
from this country and Europe.

Mr. William H. Crocker, of California, has generous-
ly offered to defray the expenses of expeditions to be
sent from the Lick Observatory to Labrador, Spain, and
Egypt, and the provisional programme for the three
stations is, in the main, as follows:

In Labrador, a photographic search will be made
for intramercurial planets, in a region of the sky 8.
deg. wide, extending in ‘the direction of the solar
equator from 4 deg. below the sun to 15 deg. above it.
It has been thought likely that there may be one or
more planets between the orbit of Mercury and the
sun, and during a total eclipse they would become
visible, if ever. On the whole, however, the observa-
tions so far made negative the existence of any body
of considerable size in this region, though in 1878
Prof. Watson and Mr. Swift, it was thought, had dis-
covered one, if~no_t »two,;such planets.

In an article contributed..by.Prof. W. W. Campbell,
of the Lick Observatory, to 'the‘Popular Science Month-
ly, for June, 1904, he writes: “The eclipse of August
30, 1905, will occur when the earth is seven degrees
from the plane of the solar equator. It will therefore
be advisable to search over a region of considerably
greater width than was the case in 1901. Inasmuch
as increased area means increased instrumental equip-
ment, expense, and difficulty, a corresponding shorten-
ing of strip to be observed would perhaps be justified.
It is to be hoped that observing parties well equipped
for the intramercurial search will be located in Labra-
dor, Spain, Tunis, and Egypt. If clear weather pre-
vails at any of the four stations, very valuable results
may be secured. Should a new planet be observed at
three such stations, the enormous interest attaching
to its discovery would be heightened by the fact that
its approximate orbit could be determined at once.
If no planets are revealed on first-class plates, the
negative result would be scarcely less valuable, though
certainly less interesting, than positive results; and
the intramercurial question would cease to be a press-
ing eclipse problem.”

Owing to the generosity of Mr. Crocker, a photo-
graphic search for intramercurial planets will be made
not only in Labrador, but in Spain and Egypt as well.
In Spain the photographic intramercurial search will
cover a region of 9% deg. wide, extending in the di-
rection of the solar equator from 14 deg. below to 14
deg. above the sun. In Egypt the photographic intra-
mercurial search will cover a region of 8V4, deg., ex-

.

© tending in the direction of the solar equator from 4

deg. below to 15 deg. above the sun. )

Photographs of the corfona by means of a camera of
five inches aperture and forty feet focus, of the form
first used by Prof. Schaeberle at the eclipse of 1893,
will be made at Labrador, Spain, and Egypt. The
large-scale coronal photographs made by Schaeberle at
that eclipse opened a promising way for determining
an explanation of the changing form of the corona,
and whether the coronal streamers are moving in or
out, or both, or neither, a question that has not yet
been satisfactorily answered. Photographs of the
corona should be secured for this purpose at widely-
separated stations; and the circumstances of the wide-
ly-separated stations in Labrador, Spain, Tunis, and
Egypt seem admirably adapted for solving this most
important problem at the coming eclipse.

In Spain, a study will be made of the polarized
light in the corona. These observations with the
polariscope are for the purpose of determining the
relation between the reflected and intrinsic light, and
perhaps the size of the reflecting particles which are
distributed through the corona.

The expedition in Spain will also be provided with
spectrographs with moving plate-holders, which will
be used to obtain a continuous record of changes in
the spectrum of the sun’s edge at the time of second
and third contacts; and other spectrographs for de-

termining the wave-length of the green coronal bright _
~ line, and, if possible, the wave-lengths of the bright

and dark lines in the isolated spectrum of the sun’s
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edge, as nearly as possible at the time when the dark
lines give way to the bright ones, and vice versa; and
of a spectrograph for recording the general spectrum
of the corona.

This is merely an outline of the programmes for the
three eclipse expeditions to be sent from the Lick Ob-
servatory, California, to Labrador, Spain, and Egypt,
respectively. The details of the programmes have
not yet been fully worked out, but will be announced
later.

The Yerkes Observatory will not send any expedi-
tion to observe the total eclipse next August, but the
Naval Observatory, Washington, D. C., will probably
send three expeditions, one of which may be located
near Burgos, in Spain. '

Prof. E. C. Pickering, of the Harvard .College Ob-
servatory, Cambridge, Mass., states that there will be
no official expedition from the observatory. However,
Mr. L. W. Ripley,. of Hartford, Conn., intends to con-
duct a party under the auspices of a local amateur
scientific society.

An expedition composed largely of amateurs will
go to Burgos, Spain, which is probably one of the
most desirable stations along the route of anticipated
darkness. A programme is being arranged for cover-
ing the minor details of an eclipse, such as observa-
tions of the diminishing sunlight; the peculiar shad-
ows cast by the foliage on the ground when the sun is
nearly eclipsed; the strange wavering lines or shadow-
bands, as they are called, which make their appear-
ance a few moments before totality; the swift onrush
of shadow; and finally the glorious but indescribable
corona.

Thus, while the astronomer is absorbed in special
details which require his whole and undivided atten-
tion, the amateur enjoys the opportunity of watching
the unfolding glories of the corona from the stand-
point of a poet or artist. Words fail to convey the im-
pressiveness of the scene (which has been witnessed
by the writer on two occasions), and from remotest
times it has been described with enthusiasm, as being
one of the most beautiful of natural phenomena.

Successful Voyage of the Turbine Steamer
¢e Loongana.>

The marine steam turbine has once again demon-
strated its possibilities and suitability for the same
class of work as that which has hitherto been fulfilled
by the ordinary reciprocating engines. Details have
recently reached London of the passage of the turbine-
propelled steamer “Loongana” from Glasgow to Aus-
tralia. The “Loongana” is a vessel of 2,440 tons, driven
by three Parsons turbines. The journey was covered
in 30% days. The vessel experienced some of the
roughest possible weather during the voyage, but even
under these most adverse conditions it was found that
with four boilers at work, a speed of 18 knots per hour
could be easily maintained. Some interesting tests
were carried out during the voyage to ascertain the
relative economies of the turbine and the ordinary
reciprocating engines, and conclusive data were obtain-
ed showing at what speeds the turbine is the less
expensive. These experiments proved that for vessels
where a speed of 16 knots is required, the turbine
is much more economical than the cylindrical engines,
but it becomes more expensive if the speed is decreased
below 15 knots. Special observations were made of
the behavior of the turbines and vessel under fluctuat-
ing conditions. On no single occasion was there any
sign of propeller racing and it was only when traveling
at the highest possible speed that any vibration over
the screws was experienced, and then it was very
slight. Far steadier running was obtained, even in
the roughest weather. Not the slightest trouble was ex-
perienced with the machinery and the turbines did not
have to be stopped for any purpose throughout the
voyage except when coaling at ports. Nor did the
necessity arise for repairing or renewing any part of
the machinery. This is the longest journey that has
ever been covered by a turbine-propelled steamer, and
the steady running of the vessel under all conditions
of weather constituted one of the most prominent fea-
tures of the journey. Anticipations have been enter-
tained that although this machinery has proved far
more economical in regard to fuel consumption than
reciprocating engines for vessels engaged in coast and
short-distance traffic, it would prove more expensive
for ordinary long-distance voyages. The trip, how-
ever, has proved the opposite to be the case, and estab-
lished the superiority of the turbine for long-distance
traffic under all conditions.

The British consul at Lyons states that the trans-
mission of electric power over considerable distances
is developing, and it is stated that 3,000 horse power is
to be transmitted from the Alps, distant 100 miles from
Lyons, for the working of the tramway company. The
British vice-consu! at Grenoble reports that a consid-
erable quantity of electric power is stui *2 bé pur-
chased in that district at a cheap rate for the purpose

‘of establishing manufactories of all kinds,
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the liability from .fire in the dryssummer sea-

A TREE ON STILTS.

Lake County, to the north of San Fran-
cisco, is so named from Clear Lake, which
is the largest body of fresh water in the
State of California. In this region may be
found much fine lake and mountain scenery,
for which reason it has been called the
“Switzerland of America.” Clear Lake is
about thirty miles long and ten miles wide
in its broadest part. While on a visit
there last summer the writer came across
the remarkable tree shown in the photograph.
It is an oak growing near the edge of the lake,
the waters of which have iwashed away the
soil from the- roots, and then, receding, have
left the tree supported on stilts, as it were.
Several other trees on the shore of the lake
present a similar appearance, but the one
shown was the handsomest and also the most
free from surrounding trees or brush.

B G ——

FIRE PROTECTION FOR SNOWSHEDS ON THE
CENTRAL PACIFIC RAILROAD.
BY H. I. BENNETT.

Among the difficulties encountered by the
early railroad builders of the West was the
heavy and long-continued snowfall of the
Sierra Nevada Mountains which, in soine win-
ters, aggregates 60 feet in depth. The history
of the invention of the snowsheds by the engi-
neers of the Central Pacific Railroad is al-
ready well known, and reference has been
made at various times to the developments
in these unique structures, brought about by
peculiar conditions which could not -easily
have been foreseen. The snowsheds were
first built, as naturally suggested itself, with steel
roofs and in section somewhat similar to that of an
ordinary house, but it was found that the unbalanced
weight of the snow on one side or the other, espe-
cially on side-hill work, caused continual trouble by
throwing them out of line down hill. The next step
was to anchor the sheds back to the side-hill with
heavy rbds attached to the framework of the shed
and sulphured or otherwise secured to the rock or
earth of the cut. It was
found, however, that the

A TREE ON STILTS,

found to be of such advantage that it suggested the
present typical shape, which is that of a flat roof, mak-
ing the top of the shed somewhat wider than the bot-
tom, so that the melting wedge of snow falls away
from the side of the shed instead of pressing against
it, and so that the weight upon the base is increased
to prevent overturning.

This form of roof of necessity brought the roof cover-
ing closer to the stacks of the engines and increased

son. To obviate this, deflectors are attached
to the smokestacks of the locomotives for the
purpose of throwing the sparks to the sides
instead of straight up against the roof. These
deflectors are so hung that they can be thrown
to one side when the engines are not in the
sheds.

There still remained the danger from brush
and forest fires, from which cause most of the
fires now take place, although the right of
way is kept clear of brush and trees. Ongthe
Central Pacific Railroad, there are thirty
miles of continuous snowsheds which, with
others in isolated spots, bring the total up to
about thirty-three miles. With the advent of
the snow plow, it was presumed thatthe sheds
could be ultimately done away with, but near
the summit of the Sierra Nevadas the track
is subject not only to blockade from snow, but
also from avalanches containing rocks, trees,
etc., carried along with the sliding snow.
Against these the snow plow is of no avail,
and during the long-continued heavy storms
only snow plows could use the tracks, to the
exclusion of traffic, as otherwise the deep cuts
would fill behind the plows almost immedi-
ately. It seems, therefore, to be impracticable
to dispense with the snowsheds in this sec-
tion of the country, in which the snow lies
upon the ground in some years from Novem-
ber till June.

The stretch of road subject to such condi-
tions is comprised within a distance of thirty-
three miles, lying about equally on each side
of what is known as the “Summit,” or station
at the summit of the Sierra Nevada Moun-
tains on the Central Pacific Railroad. Considering
this long distance of continuous shed, a danger of
great loss and delay due to fires constitutes a continual
menace to operation. To take care of this, a very
elaborate system of watchmen, connected with each
other and with various intermediate points by tele-
phone, and an alarm signal system have been devised.
There are seven of such watching or lookout stations
at which watchmen are stationed day and night. From
one of these-—Red Moun-
tain—several miles from

snow would melt from be-
neath the rods, and on the
adjacent ground and roof
of the shed, so that the 2
entire mass for many feet
in depth would hang upon

the rods, bending them
down and pulling the
sheds toward the bank,

throwing them out of line
in a direction opposite to
that which occurred when
there were no rods. This
brought about a further
development, that of ex-
tending the roof, where it
was practicable, into the
adjacent banks, forming a
shed which prevented the
wedge of snow from pil-
ing in between the build-
ing and the bank. Many
sheds ~of this form are
still in use. This was

Telescopic Shed, Partially Opened.

Looking Through Telescopic Snowsheds.
FIRE PROTECTION FOR SNOWSHEDS ON

the track and two thou-
sand feet above it, nearly
the entire line of sheds is
visible. There are main-
tained at all times three
fire trains—one at Blue
Canon, one at the Summit,
and one at Truckee—and
a fourth during the driest
part of the summer at
Cisco, making one fire
train at each end of and
two near the middle of the
sheds. These trains are
always ready, with steam
up and crews at hand.
Each consists of a locomo-
tive, fire-fighting brigade,
and water cars, which,
with the prompt notice re-
ceived, can get to any
point within a very few
minutes and extinguish a
(Continued on page 466.)

Telescopic Snowshed Entirely Closed.
THE CENTRAL PACIFIC RAILROAD.
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THE LARGEST GEYSER IN THE WORLD, ‘Waimangu made its appearance about a couple of terraces of Rotomahana, whose beauties were com-

BY OLIVER JOHNSON, years ago. It is situated along the line of that great pletely swept out of existence by that awful upheaval.

One of the marvels of the earth is the gigantic volcanic rent or fissure covered by the fearful eruption The crater out of which Waimangu issues is fully
geyser located at Rotorua, New Zealand, and known of Mount Tarawera in 1886, and is a short distance half an acre in extent, and of enormous depth. When
as “Waimangu.” from the site of the one-time famous pink and white in eruption the whole of this gigantic funnel is filled

The Great “ Waimangu” Geyser. The “O0ld Man.” Height 70 Feet.
S SRR O

The * Wine Glass’—a Great Limestone Formation, A Characteristic Geysér in New Zealand’s Wonderland.
THE NATURAL WONDERS OF NEW ZEALAND,
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with a huge column of black, boiling mud and ‘stones
that shoots in the air to a-height of nearly a thousand
feet, while the cloud of steam’ which accompanies it
rises in calm' weather several thousand-feet.. The dis-
plays®of this ‘colossal geyser occur with great-sudden-
ness, and frequently the venturesome visitor has to flee
to a‘place of safety. To see it in eruption is.the sight
of a lifetime. The awful force manifested by the ejec-
tion of the vast body of water and stones, .the terrific
roar of steam and hurling rocks add to the weird gran-
deur 'of  the phenomenon. No one can look on Wai-
mangu without being awed by its force and sublimity.

‘Waimangu is really located in the center of the mar-
velous hot lakes and thermal springs region, Rotorua
district, the tourist or sightseer being conveyed thither
in a few hours by train from Auckland, the former
capital of New Zealand and the principal port of the
colony.

So much has:been said and written about the hot lakes
and thermal wonders, that it would be almost waste of
time and ink to describe them lengthily. Pools and
springs of every degree of heat are to be found. Some
are boiling caldrons, others are spluttering pits ‘of
mud and sulphur, sending up clouds of steam and:sul-
phurous fumes, while others again are of the clearest
green or deepest, pure blue, beautiful beyond: dbmpar-
ison. The curative powers of these hot springs are be-
coming widely recognized, for they act like a charm on
skin diseases, rheumatism, gout, dyspepsia. Thousands
of invalids come from far and near, and thousands of
tourists come to this district. which ‘teems with- natural
wonders.  The enchantment of this curious region is
also added to by the fact that it is the home of:the
Maori, and is fraught with the legends and traditions
of that noble race.

New Zealand may be said to be honeycombed with
natural phenomena, and not least among which are the
peculiar-shaped limestone formations of the north of
Auckland and southern Otogo districts, which in many
instances are caused by the action of ocean waves, as
illustrated by the photograph of the “wineglass.” In
the Otogo district, however, there are veritable land
“crops” of such formations, of various heights, the one
depicted in the photograph being seventy feet, and
known as the “Old Man.”

——— il B e
FIRE PROTECTION FOR SNOWSHEDS ON THE CENTRAL
PACIFIC RAILROAD.
(Continued from page 464.)

fire without much difficulty; for instance, during a
recent summer, the total loss through fire was
extremely small—not over $100 total at the outside;
but occasionally, in spite of all precautions, the fire
will get under way and destroy some miles of shed
before it can be stopped. It has been found that, in
such cases, the only effectual way to stop a fire.is
to tear down a gap of from 50 to 100 feet in length,
which prevents the remainder of the shed acting a$§ a
chimney and drawing the flame along, as it does when
uninterrupted, with great velocity, the heat being so
intense that it destroys not only the rails but the ties
buried in the ballast.

The recurrence of these fires, with the heavy loss
entailed by them through loss of property and delay
to traffic, suggested the idea to. the maintenance-of-way
officers of the Southern Paciﬁc‘Rail‘r‘oad Company : of
supplying gaps at suitable:intervals along the-line
which can be closed before the winter storms set in.
This consideration brought out the design which the
accompanying drawing and photographs illustrate. The
gaps or telescopic sheds consist of sections 50 feet
long and sometimes two sections 50 feet long of mov-
able shed running on wheels on a track having a gage
of 16 feet 8 inches, the rails being supported on sills.out-
side the ballast line of the main track. These telescop-
ing pieces are arranged to run inside a section. at one
or both ends of the gap, built larger for that purpose.
During the winter, the sections are closed and extra
braces of sufficiently stout construction are bolted
on, and the shed is then continuous and of prac-
tically the wusual construction. As soon as the
heavy storms are over and the snow has practically
ceased falling for the winter, the dotted braces are
removed and the telescopic shed slid into the adjacent
large section, using for the purpose a switch engine, a
few men with block and tackle, or a work train.

These movable or telescopic sheds are intended to
be placed at distances of from 2,000 feet to a half mile
apart in places favorable to their location. They are
not necessarily built upon tangents. In fact several of
them are upon curves, but the curvature of the track
must be unchanged over the gap and within the en-
larged section adjacent thereto.

The Southern Pacific Company now has in position
some sixteen of these telescopic snowshed sections,
and so far they have proved successful in stopping the
progress of any fire which has gotten beyond control
and will undoubtedly prevent the destruction from this
cause of more than one section at a time at the worst.
Credit for these snowsheds- should -be- given .to Mr.
Isaacs, of the engineering staff of the railroad.
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Engineering Notes.

Spain produced 175,109 tons of lead in 1903, exceed-
ing the output of all other countries except the United
States. Mexico is the third largest producer, and Aus-
tralia'comes fourth in order.

It has been found that a rod of tin-aluminium alloy,
when filed .and plunged in cold water, gives offagas com-
posed of hydrogen and oxygen in explosive proportions.
An unﬁled rod, on theiother hand, has no action unless
the .water "is “boiling. This peculiar behavior of the
metals  may be explained by the different states in
which they. exist, says the Engineering and Mining
Journal. - It"is believed that the aluminium and tin
form a truesalloy only at the surface of the rod, so that
by .filing an almost infinite number of junctions of
the two metals are laid bare, which act as thermo-
couples.

The construction of the Berber-Suakin railroad in
the Sudan is being pushed forward with all speed.
The Sudan government ‘is- contemplating the estab-
lishment of the Red Sea terminus at Sheik Barghuit,
a port some distance north of the originally intended
terminus of Suakin. This decision is influenced by
the superior accommodation available at the for-
mer point for larger ships than can be handled at
the port of Suakin, while navigation can also be
carried out during the day or night. The track is
being laid from the Red Sea end. This section pre-
sents-many engineering difficulties, as- between Suakin
and Sinkat the line rises to 3,600 feet above sea-level.
Automobiles are also being introduced at Khartum,
specially designed for passenger traffic in the desert.
Great difficulty has been experienced i_n finding motor
cars capable of traveling over the sand. Recent ex-
periments, however, it is anticipated, will have re-
sulted in the employment of an automobile suitable
for service under these adverse conditions.

An interesting and -powerful type of ice-breaking
steamer has been launched on the River Clyde, to the
order of the Canadian government, for work on the St.
Lawrence River. The vessel measures 245 feet in
length by 40 feet 6 inches beam and 18 feet depth, with
a gross tonnage of about 1,350 tons. The vessel is of
abnormal strength in order to resist the enormous ice
pressure to which it will be subjected. At the bows,
where the maximum pressure will be exerted, the shell
plating is of double thickness, with intermediate
frames extending- all.fore and aft. The keel, stem,
stern post, propeller -brackets, and rudder are also
extra strong and heavy and made of nickel steel. On
the stern post is fitted a massive cast-steel knife for
the dual purpose of cutting a passage through the
ice when driven astern and protecting the rudder stock.
Water ballast is provided for in a cellular double bot-
tom and so arranged that the boat can be trimmed in
any manner-to assist in the forcing of a passage while
at work. 'The craft is propelled with twin screws.
Although primarily designed for ice-breaking work,
the vessel is at the same time built with fine lines in
order to render a high speed to be obtained for other
purposes, such as a government yacht.

A special commemorative grand prize was awarded
to the Pennsylvania Railroad system for its original
series of scientific investigations ' of -locomotive ‘per-

formance conducted at the Louisiana Purchase Expo- .

sition. The Committee of Five, composing the Supe-
rior Jury, was unanimous in this action. In the De-
partment of Liberal Arts a grand prize was awarded

for the model of the terminal passenger station in New.

York city. In the Department of Transportation Exhibits
there were each awarded a grand prize the locomotive
testing plant and laboratory, the railway postal and
mail car, the model of the West Philadelphia terminal,
the model of the New York and Long Island Railroad
tunnels, full-sized section of tunnel under the North
River, exhibit of maps and drawings illustrating im-
provements made on the Pennsylvania Railroad. A
commemorative gold medal was awarded in connection
with the exhibit of the De Glehn four-cylinder balanced
compound locomotive. In the ‘Department of Social
Flconomy were awarded a gold \med‘a] for the exhibit
of the pension, relief and saving fund departments of
the Pennsylvania Railroad and the Pennsylvania lines
west of Pittsburg; a gold medal for the exhibit of the
Pennsylvania Railroad Department Young Men’s
Christian Association of Philadelphia. The most im-
portant of these awards is the first. This award is
unique and special,b and as such may be regarded as
the highest official award made by the exposition. "It
is not for an exhibit, but is a special recognition of the
progressiveness of the Pennsylvania Railroad system
in making, at its own great cost, investigations of the
highest  scientific. value, the; methods and results of
which are a permanent contribution to the advance-
ment of engineering knowledge. The Pennsylvania
Railroad system chose an advisory committee of inter-
national character to aid in-conducting the investiga-
tions and selected for test locomotives of foreign as
well as of home manufacture, in order that the investi-
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gations should be made upon broad lines and under the
best conditions to produce useful and authoritative
results.

Employment Under the Isthmian Canal
Cemmission.

On November 15, 1904, the President, by executive
order, placed  the employés of the Isthmian Canal
Commission under the provisions of the civil service
act and rules, except persons employed merely as la-
borers, persons whose appointments are confirmed by
the Senate, and engineers detailed from the United
States army. ~ This order, however, excepts from the
requirement of competitive examination a number of
positions specifically enumerated. With these excep-
tions all positions of whatever character or designa-
tion under the Canal Commission, whether in the
United States or upon the Isthmus of Panama, are
subject to the requirement of competitive examination.
Vacancies in clerical and other positions in the ofiice
of the Canal Commission in Washington will be filled
as far as practicable from suitable existing registers of
eligibles, but for positions on the Isthmus of Panama
examinations will be held at various cities throughout
the United States and also upon the Isthmus, as the
neéds of the service may require. Qualified eligibles
on existing registers may, however, be certified to such
positions in the absence of registers prepared as a
result of special examinations for the Canal Commis-
sion. At the present time the number of employes
needed in many branches of the work cannot be defi-
nitely stated, but as rapidly as the needs of this serv-
ice are known, examinations will be announced indi-
cating the particular requirements of the positions to
be filled, the salary to be paid, and other necessary
information.

The age limits for entering the service are eighteen
to forty years, unless otherwise expressly stated in an-
nouncements of examinations. These limits, however,
do not apply to applicants entitled to claim of prefer-
erice under Section 1754, Revised Statutes.

For the further information of applicants and. others,
the following statement is publlished relative to condi-
tions of employment on the Isthmus of Panama under
civil service rules by the Isthmian Canal Commission.

The construction of the Panama Canal may extend
throughout a time period of eight or more years, ac-
cording to the details of the project yet to be adopted.

b(This time estimate:is from the report of the last

Isthraiian Canal Commission.)

The civil service of the Isthmian Canal Commission
offers excellent opportunities to qualified persons, both
in the matter of salaries and promotion. TUnder the
operation, of the civil service law it is contemplated
that prainotions will be made upon the basis of merit
from the lower to the higher positions.

Medical attendance, medicines, and care at hospitals
when sick, are furnished to the employes of the Isth-
mian Canal Commission without cost. Well-equipped
hospitals will be maintained at Ancon, adjacent to
Panama, and at Colon. In meritorious cases sick leave
on pay may be allowed, in addition to the regular
leave of absence, not to exceed thirty days for employes
who are from the United States, or fifteen days for
employes who are residents of the Isthmus.

The. Isthmian Canal Commission furnishes quarters
to its American employes, or-at its option in lieu there-
of commutation, which has tentatively been fixed at
eight per cent of the salary. The Commission proposes
t¢ maintain a civil commissary department on the
Isthmus, which is soon to be established and the ad-
vantages of which are to be made available to the
salaried employes of the Commission.

The Isthmian Canal Commission furnishes its em-
ployes free transportation to the Isthmus from either
New York, New Orleans, or San Francisco, and, also,
free return transportation upon completion of satisfac-
tory sqrvice.

The employes of the Isthmian Canal Commission
are allowed six weeks’ leave of absence annually on
full pay. This leave of absence is not granted until
after eight months of satisfactory service. In visiting
the .United States on leave, employes and members of
theiﬁ immediate families are granted special rates to
the above-named ports. (The prevailing special rates
are _\V$25 between New York or New Orleans and Colon,
and $70 between San Francisco and Panama.) The
special rates also apply when members of the family
of an employe accompany him to the Isthmus.

All salaries or wages paid by the Isthmian Canal
Commission to employes from the United States are in
gold or its equivalent in United States currency.

All inquiries concerning examinations for competi-
tive. positions under the Isthmian Canal Commission
should be addressed to the United States Civil Service
Commission, Washington, D. C.

Further communication relative to service, situation,
climate, and conditions on the Isthmus should be ad-
dressed to the Isthmian Canal Commission, Washing-
ton, D. C, by whom the foregoing details have been
furnished.
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A NOVEL ADAPTATION OF THE ARCHIMEDEAN SCREW,

An ingenious inventor has revived the old principle
of the Archimedean screw, and adapted it for use as
an amusement apparatus for pleasure resorts, fairs,
and the like. It will be recalled that the screw which
Archimedes is accredited with having invented was a
spiral conduit that rotated on an inclined axis. It
was used for raising water, the lower end of the screw
being immersed in a body of water, and on being
rotated the water would constantly flow toward the
bottom of each convolution of the spiral ‘conduit, and
be thereby raised to the upper
end of the screw. In the
present adaptation of the
Archimedean screw, a spiral
trough is used, which is sup-
ported by a central shaft turn-
ing in suitable bearings, also
by a series of rollers bearing
against the under side of the
trough. Traveling on tracks
in the trough are cars, each
carrying two or three persons,
which are lifted up by the ro-
tation of the spiral trough.
As in the case of raising
water, the car constantly
gravitates to the bottom of
the particular convolution in
which it is situated, but as
the bottom is constantly ad-
vancing forward and upward,
the car is likewise progres-
sively moved forward and up-
ward, until it reaches the top
of the spiral trough. The
tower at the upper end of
the screw furnishes a suitable
upper bearing for the shaft
of the spiral trough, an( also
provides a suitable landing

Scientific American

stranded and die in countless millions. The farmers
cart off wagon-loads of them to use on their fields as
fertilizer, and the stench arising from their decaying
bodies makes the neighborhood almost uninhabitable.
The photograph was made by a local druggist and
shows Kelsey Creek at a point one mile from the town
of Kelseyville and seven miles from Lakeport, the
county seat.

B>
-

A Lost Invention,
“Fame and fortune await the lucky individual who

467

their bronze and copper instruments they were able
to quarry and shape the hardest known stones, such as
granite and porphyry, and even cut emeralds and like
substances. A rediscovery of this lost art would reve-
lutionize many trades in which steel at present holas
the monopoly. If copper could thus be tempered now
its advantage over steel would be very great and it
would no doubt be preferred to the latter in numerous
industries. It is a curious fact that though this lost
secret still baffles modern scientists it must have been
discovered indeperideritly by the three races which
made use of it so long ago.”

The above item from a Sun-

day paper is an example of
many such floating about
which both reflect and im-
press an exaggerated sense of
the importance of a so-called
lost invention or art. The
writer says: “A rediscovery
of this lost art would revo-
lutionize ' many trades in
which steel at present holds
the monopoly.” Why would
there be any revolution? Is
any man sighing for a copper
razor, or does any boy want

a brass jack-knife blade?
There is no evidence to prove
that the tempered copper

tools of the ancients were cap-
abie of holding a keen edge
like steel; on the contrary,
they were probably very
crude and unsatisfactory sub-
stitutes for what we now
have. The United States
Government Board, appointed
twenty-five years ago to test
iron, steel, and other mnetals,
reported through their chair-

for the passengers. The cars
when emptied of passengers
are carried by gravity down
an inclined plane to the starting point. This inclined
plane is not shown in the accompanying engraving,
being hidden by the spiral trough. The landing at
the top of the tower comprises an annular platform,
which surrounds the passenger drop. The latter con-
sists of a circular car formed with a nut which is
threaded on to a simple, vertically-disposed screw.
In operation the car will move downward by gravity,
and at the same time will turn with the nut around
the screw. The nut is formed of two sections which,
under control of the operator, may be moved together
to tightly grip the screw, and thus act as a brake to
prevent too rapid a descent of the car. The car is
raised by counter-weights when relieved of the weight
of the passengers, and when the operator relaxes the
strain of the nut on the screw. The apparatus should
afford considerable entertainment. The paczsengers
first experience the unusual sensation of having a
spiral trough whirled rapidly about them, while they
advance slowly and in a straight line up to the .top
of the tower, and then in descending they experience
another unusual sensation
just the reverse of the
first, as they wind rapidly
downward around the sta-
tionary screw. The in-
ventor of this apparatus is
Mr. John J. Carr, of 282
Van Brunt Street, Brook-
lyn, N. Y.

— o000 —

A RIVER OF FISH.

Lake County, one of the
most picturesque of the
northern counties of Cali-
fornia, is so named from
Clear Lake, the largest
bcdy of fresh water in the
State. From its varied
scenery of mountain and
lake, it has been called the
“Switzerland of America.”

Several creeks run into
Clear Lake, one of the
principal being Kelsey
Creek. Each spring the
fish run from Clear Lake
up Kelsey Creek, to spawn,
sometimes in so great
numbers that wagons, in
crossing, crush many of
them. It happens in some
seasons that the dry
weather, coming on sud-
denly, causes the waters of
the creek to subside rapid-
ly. Then the fish are left

A NOVEL ADAPTATION OF THE ARCHIMEDEAN SCREW.

can rediscover the combination of metals from which
the Egyptians, the Aztecs, and the Incas of Peru made
their tools and arms. Though each of these nations
reached a high state of civilization, none of them ever
discovered iron, in spite of the fact that the soil of all
three countries was largely impregnated with it. Their
substitute for it was a combination of metals which
had the temper of steel. Despite the greatest efforts,
the secret of this composition has baffled scientists
and has become a lost art. The great expilorer Hum-
boldt tried to discover it from an analysis of a chisel
found in an ancient Inca silver mine, but all that he
couid find out was that it appeared to be a combina-
tion of a small portion of tin with copper. This com-
bination will not give the hardness of steel, so it is
evident that tin and copper could not have been its
only component parts. Whatever might have been the
nature of the metallic combination, these ancient races
were able so to prepare pure copper that it equaled in
temper the finest steel produced at the present day
by the most scientifically approved process. With

A RIVER OF FISH—KELSEY CREEK, CALIFORNIA,

man, Prof. R. H. Thurston, in
that portion relating to cop-
. bper-tin alloys, that alloys of
copper 72.89, tin 26.85, tin 29.88, copper 68.58, tin 31.26;
copper 67.87, tin 32.10; and copper 65.34, tin 34.47 were
all so hard that they could not be turned in a. lathe
with steel tools. These and other hard combinations
have been generally known to the trade for years, but
of what good are they? Copper and its alloys are
more costly than the ordinary grades of tool steel,
and the only apparent advantage possessed is thdt
they are incorrodible. It is difficult to understand
that this would be the cause for any revolutionary
change, and we are forced to the conclusion that such
statements are what, in current slang, is known as
‘“hot air.”—Machinery.

According to the Iron Age a compound gas engine
Las been built with two high-pressure cylinders and a
single low-pressure cylinder between them. The high-
pressure cylinders work on the Otto cycle, the engine
receiving one impulse from them each revolution. The
exhaust from the two explosions is expanded in the
low-pressure cylinder, the crank of which is 180 de-
grees behind the high-
pressure cranks. Thus at
every forward stroke the
low-pressure cylinder takes
the exhaust gases from
one of the high-pressure
cylinders. The total ef-
fect is thus to produce an
impulse every half revo-
lution. With a 12 horse-
power engine 13 brake-
horse-power were obtained
with the low-pressure cyl-
inder in use, and only 8.9
horse-power without it,
46.2 per cent being thus
added to the power by the
use of the Ilow-pressure
cylinder and without the
¢xpenditure of any addi-
tional fuel.

o oe——

Pennsylvania, which
makes more than half the
iron used in the United
States, produces less than
2 per cent of the iron ore
mined. Ohio, which comes
next to Pennsylvania as an
iron-maker, mines less
than 0.1 per cent of the
total. In both cases the
ore is brought to the fuel;
and this is the policy in
this country. Only in Ala-
bama are the ore and fuel
found together.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices.

COMBINATIONAL TELEGRAPH INSTRU-
MENT.—F. GoONZALEz-BARBOSA, Panama, Pan-
ama. The invention relates to communication by
wire, and more particularly to the production of
a combinational instrument which may be used
at will as a key, a sounder, a repeater, or a
commutator. The invention also has reference
to a system of wiring whereby this instrument
may be connected for use in various relations.
The apparatus is suitable for both open and
closed circuits.

Of Interest to Farmers.,

COTTON CHOPPER AND CULTIVATOR.—
J. A. Barrtrerr, W. S. Downs and J. B. TILL-
MAN, Dardanelle, Ark. In this patent the in-
vention relates to agricultural implements, and
especially to the class of cultivators. The
object of the inventors is the provision of an
implement of simple construction intended for
the purpose of chopping or thinning cotton in
the field, the invention adapting itself readily
to be applied to an ordinary cultivator as an
attachment.

ANIMAL-FEEDER.—P. E. HowArDp, Hitch-
cock, Oklahoma, and C. F. HowARrD, Deep-
water, Mo. The invention refers to improve-
ments in devices for supplying feed to animals,
particularly hogs, an object being to provide
a feeder adapted to supply shelled corn, bran,
meal, or other food to a trough from which
animals feed and so arranged that the flow of
meal to the trough may be adjusted for the
food it contains.

ANIMAL-STALL.—W. M. UNDERHILL, Ocon-
to, Wis. One purpose of this inventor is to
economize in the cost of construction of stalls
and to provide each stall with an adjustable
front bar placed far enough back to touch in
front of the withers when the cow is eating
from the floor or a low manger and to touch
the lower part of the throat when the head is
above the bar, such cross-bar being also placed
so far back as to render it necessary for the
cow to swing her head to the right or left
crosswise of the stall when changing from one
position to the other.

Of General Interest,

DIE.—G. KEPPER, New York, N. Y. In this
instance the invention of Mr. Kepper has refer-
ence to an improved apparatus for stamping
articles from flat metal stock. It is especially
intended for stamping in high relief images
and the like on metal plates or disks for jew-
elry or for various other purposes.

CONSTRUCTION OF FALSE BEAMS,
INTERIOR CORNICES, OR THE LIKE.—W.
NI1ELSON, New York, N. Y. The. object here
is to provide certain improvements in the
construction of false beams for ceilings, in-
terior cornices, and like structures employed
for embellishing the appearance of a room,
the arrangement being such that the structure
is fireproof, can be-  given any ornamental

shape, can be readily placed and secured in
position on the ceiling or wall, and cheaply
manufactured.

PORTABLE DARK ROOM.—E. L. HaALL,
New York, N. Y. The purpose in this inven-
tion is to provide a collapsible dark room, one
which can be compactly and flatly folded and
conveniently carried in a dress-suit case, for
example, and quickly and readily set up and
braced in said set-up position. Further to
provide sleeves at the ends of the device con-
structed of pliable material and arranged to
fold into the body of the device when it is
collapsed and so that when the arms of the
operator are introduced the hands are free,
yet a light-tight connection obtained between
the arms of the operator and the sleeves.

Hardware.

DOOR-BRACE.—F. DAHLUND, Esmond, N. D.
The object here is to provide a brace for trap-
doors, such as used in cellars and other places,
arranged to permit of conveniently swinging
the door upward into an open position and to
automatically hold it therein. It is easily ad-
justed to suit different sizes of doors, as weil
as the weight thereof.

Pertaining to Vehicles.

FELLY-JOINT.—J. B. HigGiINBoTHAM, Nor-
man, Cleveland County, O. T. In this instance
the invention relates to an improved device for
connecting the sections of a wheel-felly so that
the necessary tension may be exerted on said
sections to draw them forcibly together and
produce a rigid, self-sustaining felly, which
with the addition of the tire encircling it
forms a most secure and durable structure.

NoreE.—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 the paper.

Business and Personal {ants.

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

MUNN & Co.

Marine Iron Works. Chicago. Catalogue free.

Tnquiry No. 6318.—For manufacturers of mud
guards or fenders made of paper or similar substance,
for use on automobiles.

AUTOS.—Duryea Power Co., Reading, Pa.

Inquiry No. 6319.—For manufacturers of wall
paper printing machinery.

For hoistingengines. J. S. Mundy, Newark, N. J.

Inquiry No. 6320.—For manufacturers of or deal-
ers in shot tower machinery.

* C. 8.7 Metal Polish. Samples free.

Inquiry No. 6321.—For makers of punch ma-
chines, benders and presses, complete, tor making ** H.
8.”; also for the present address of the Chahal Boiler

0.

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

Indianapolis.

Inguiry No. 6322.—For makers of glass paper
weights and other novelties of a like kind.

Handle & Spoke Mchy. Ober Mfg. Co. 10 Bell St.,
Chagrin Falls, O.

Inquiry No. 6323.—For makers of aluminium pin
trays, also other aluminium novelties.

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

Inguiry Ne. 6324.—Wanted, the address of the
following concerns: Kclipse Gun Co., Laclede Arms

0., Royal Gun Works, Burgess Gun Mfg. Co.

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

Inquiry No. 63:25.—For manufacturers of potters’
wheels and general machinery for manufacturing por-
celain.

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

Inquiry No. 6326.—For manufacturers and ex-
porters of bungs for kegs, barrels, etc., also for shoe
pegs.

We manufacture tripoli stones of all dimensions,
disc, cylinders, etc., samples free. Seneca FKilter Co.,
Seneca, Mo.

Inquiry No. 6327.—For machinery for boringand
filling brushes in general for scrubbing, store and
househola use.

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

Foot of Bast 138th Street, New York.

Inquiry No. 6328.—For parties engaged in manu-
facturing Indian clubs, balls, etc., trom cork.

Any metal, sheet, band, rod, bar, wire; cut, bent
crimped punched, stamped, shaped, embossed, letter-
ed. Dies made. Metal Stamping Co., Niagara Falls, N.Y.

Inquiry No. 6329.—For the present address of the
Brown Cochran Carbonic Gas Machine Co.

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

Inquiry No. 6330.—For an automatic telegraph
transmitter.

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

Inquiry No. 6331.—For makers of gasoline ma-
chines.

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

Inquiry No. 6332.—For makers of electric ther-
mostat.

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

Inquiry No. 6:333.—For the manufacturer of the
Ideal Shine Cabinet tor blacking shoes.

Drawings, Estimates, Tools, Dies, Sheet, Wire and
Rod Specialties (all metals). Stamping, Spinning, Turn-
ing and Screw Work. Tin Plating, Nickel Plating,
Bronzing, etc. The W. S. Burn Mfg. Co.,

WRENCH.—W. V. GAge, Omaha, Neb. Mr.
Gage's invention relates to wrenches and
spanners and is especially adapted to the

form known as “S-wrenches,”” as well as to
straight wrenches. The objects are to pro-
vide a wrench which will be adapted to op-
erate upon nuts and bolt-heads of different
sizes and thicknesses without the use of com-
plicated adjusting devices and with a cor-
responding simplicity and cheapness of con-
struction.

Machines and Mechanical Devices,

MACHINE FOR LAYING CABLES ON
WINDING-DRUMS.—A. F. WHEATON, Menlo,
Wash. This invention relates to improvements
in mechanism for laying cables on the winding-
drums of logging-engines, hoisting-engines, and
the like, the object being to provide an auto-
matically-controlled device by means of which
the cable will be placed on the drum in even
layers while moving in either direction along
the drum, thus preventing injury to the cable
by overlapping.

New Haven, Conn.

Tnquiry No. 6334.—For makers of the handy
potato and fruit slicer, having a plain bottom with
fluted corrvgated knife, with sliding holder for holding
the vegetable.

Inquiry Neo. 6335.—For information as to supply
of infusorial earth, calcined and free from grit or i1m-
purities.

Tnquiry No. 6336.—F¥or makers of pocket cigar
lighter.

Inquiry No. 6337.—For an air p1imp to be used by
hand for exhausting « glass tube.

Inquiry No, 6378.—For makers of railroad tri-
cycles or hand cars.

Tnquiry No. 6339.-For machinery for making
baskets, boxes, crates, etc.

Tnquiry No. 6340.—For makers of square copper
tubing.

Inguiry No. 6341.—For makers of hardware spe-
cialties for household use.

Tnquiry No. 6342.—For makers of mechanical and
scientific toys.

Inquiry No. 634 3.—For makers of stationery spe-
cialties.

Inquiry No. 6344 .— For makers of reversed gas

burner and novelties in g as and oillighting and heating
apparatus.
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= Notes
and Quer:es.

HINTS TO CORRESPONDENTS.
Names and Address must accompany all letters or
no attention will be paid thereto. This is for
our information and not for publication.

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

Inquiries not answered in reasonable time should be
repeated: correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all 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.

Speeial 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.

Booksireferred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9509) R. W. M. says: Has not elec-
tricity been used long enough as energizing
force for running machinery and power plants,
so that machinery and power plants thus
worked, operated, energized, and installed
should be expressed by a different word than
“electrify” and its derivations? The com-
mon meaning of ‘“electrify” is ‘“‘to thrill,”
technical meaning ‘to charge with electricity.”
Now what is wanted is a word meaning ‘to
work, operate, energize with or by electricity,”
and it is not hard to find it in the Greek

compound ‘“electron” and “ergon,” the latter
being well anglicized in the word ‘‘en-ergy”’
and its derivations. Am I not right, think-

ing that a machine would run longer, stronger,
and steadier electrigized than it would if only
electm'ﬁgd, that is, simply charged with elec-
tricity? A. It is all right to make a new
word as a name for a mnew thing or fact.

People will use it or not, however, as they
choose. “Blectrigize” does not suggest its
derivation from ‘‘ergon” and “elektron,” the

two Greek words, since the essential letter
“r” of ergon does not appear in it. We hardly
think people will take to the proper form of
the derivative, which should be ‘“‘electrirgize.” It
has an awkward sound.

(9510) C. S. asks: 1.

induction coil.

I have a small
Length between end pieces 3
inches; core, inch thick. Primary, three
layers No. 18. Secondary, 5 ounces No. 30.
Condenser, twenty sheets tinfoil 3 x 3 inches.
This coil gives powerful shocks, but will not
spark at the secondary. The vibrator does
not buzz good. Is the core too small? I
use one dry cell. Is it possible to work it
with a telephone generator, thus doing away
with the vibrator? A. Your little coil may
give a spark 14 inch long if you put on more
battery. Two or three cells of dry battery
will be required for it, since dry cells are
very weak affairs. The vibrator will work
more forcibly if more current is given to it.
The core is not magnetized strongly enough
to make the vibrator move far and fast enough
to break the circuit quickly. 2. How can you
tell the proper amount of zinc sulphate and
blue vitriol in a Crowfoot cell without a hydro-
meter? A. The copper sulphate solution in a
Crowfoot battery must be saturated, and there
must be crystals of the sulphate still remain-
ing undissolved in the bottom of the jar on the
copper plates. No zinc sulphate need be put
into the cell at first. Put only water round
the zinc at the top of the jar, and short-circuit
the cell. Zinc sulphate will soon be formed,
and the cell be ready for action in perhaps
twelve hours. 3. Why is it that two Crowfoot
cells will not ring a bell? A. Two Crowfoot
cells will ring a bell whose resistance is low.
If the resistance is high, more cells will be
required to send current enough through the
bell to ring it. 4. Is the powdered carbon that
is packed around the carbon stick in a dry
cell fit to use over again? A. The powder in
a dry cell should not be used again. It is a
mixture of carbon and manganese dioxide, and
is rendered useless by the running of the
cell. If it were only carbon, it might be used
for any length of time.

(9511) T. J. W. says: 1. What is the
reduction in volume of compressed air to 100
pounds? A. Compressed air at 100 pounds
pressure fills 0.128 of its free volume. 2.
What reduction in volume at 50 pounds? A.
At 50 pounds pressure 0.227 of its free vol-

%

ume—isothermally. 3. (a) How many ecylin-
ders of a given size (say 3 x 6) would be ve-
quired to compress air sufficient to run an ordi-
nary reciprocating slide-valve engine of the
same size, all running at same speed, engine
carrying load at 200 revolutions per minute,
compressors to maintain pressure of 100 pounds ?
(b) IHHow many compressor cylinders could be
cut out by reducing pressure to 50 pounds? A.
The loss by the transmission of compressed
air depends upon its use while hot from the
compressor or after having cooled to atmos-
pheric temperature. If used at the temper-
ature of compression, the loss may be 50 per
cent, or require twice as many compression
cylinders as motor cylinders. If used cold,
three times as many will be required to keep
up the air supply. The same relation of cylin-

ders will be required at any pressure.

NEW BOOKS, ETC.

WIRE AND WIRELESS TELEGRAPHY. By Ed-
win B. Moore. Springfield, Vt.:
Springfield Reporter Publishing Com-
pany, 1904. 12mo.; pp. 38. Price, 50
cents.

This little' pamphlet was written by a boy
of sixteen years of age. In it he endeavors
to give a brief but intelligible description of
the science and mystery of the electrical tele-
graph, its practical applications and develop-
ments. The book is illustrated with a number
of cuts, and is an interesting résume of the
subject.

ForGE PrAcTICE. By John Lord Bacon.
New York: John Wiley & Sons, 1904.

London: Chapman & Hall, Ltd.
12mo.; pp. 257; 272 figures. Price,
$1.50.

This book is intended for the aid of students
in shop work. It contains many practical il-
lustrations of methods employed in all kinds
of forging, welding, tempering, etc., as well as
an interesting chapter on the metallurgy of
iron and steel, which is illustrated with cuts
from the SCIENTIFIC AMERICAN. The book
will be found a practical aid to beginners in
the working of iron.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending
December 13, 1904
AND EACH BEARING THAT DATE
[Seenote at end of list about copies of these patents.]

777,486
. TTT.532
. 117,423

Acid, manufacturing nitric, H. Pauling..
Advertising device, W. J. Paulsen
Advertising form, corset, D. Kops ...

u

Alarm device or indicator, W. . 777,638
Amalgamator, E. P. Wilkins............. 777,233
Ammunition wagon or limber, W. Mayer,
717,297, 717,298
Animal trap, G. W. King .............. 777,109
Animal trap, H. Williamson .. 177,461
Article carrier, A. H. Stuart........ ... 777,266
Assay button dropper, E. Keller, et al.... 777,421
Augur twisting machine, I. Wantling ..... 777,576
Automatic lubricator, J. Meehan ....... 777,120
Automatic safety switeh, E. L. Pence.... 777,430
Automobile stepper attachment, H. M.

Landes ....... . 777,260

Axle, C. P. Clark . TT7,248
Axle, car wheel, T. R. . 777,569
Baby jumper, J. A. Morehouse............ 777,386
Bag. See Mail bag.
Bag closure, E. E. Mead ....cvvvenvnnenens 777,263
Bag fastener, S. Bjarnason ........... . 777,367
Bag turning machine, S. T. Lockwood.... 777,427
Bait, artificial, D. W. Brown............ 777,491
Bait holder and fish decoy, V. Le Beau.. 777,382
Baling press, Jones & Schafer........... 777,474
Barrel holder, Woltz & Suman......... 777,463
Basins, fastening device for stationary

wash, Smith ......iciiiiiiiiennns 777,553
Battery case, R. H. & F. H. Wappler 777,457
Bearing, car axle, J. E. Hewitt ...... 777,507
Bearing, disk, W. A. Lee ..... 777,519
Bearing, roller, J. W. Moakle: 777,479
Be E. Fuller ........... 777,284
Bed attachment, J. W. Caste 777,075
Beer cooler, W. Merz .....c..c.eevuieunann 777,121
Beet topping machine, D. D. Sr., & W. D.

Buchtel, Jr. ...ciciviiiiiiinnrennnnnens 777,396
Bird trap, S. W. Wilt ..oevniniiennannn.n. 777,579
Blank feeding mechanism, J. R. Scott... 777,550
Blanket or strap fastener, Z. T. Beatty.. 777,585
Blast furnace, J. Coyne ........ceceeenn. 777,498
Blind fastener, T. A. Upson ... . 777,160
Block signal system, T. Silvene 777,353
Boiler furnace, steam, M. J. Carrigan.... 777,331
Bolt anchor, F. C. Palmer ............... 777,134
Book, combined scrap and invoice, C. E.

Blodgett .............. Ceterereanieens 777,650
Boot, anticalking, R. Y. Luther... .. 777,348
Bottle, Y. P. ‘Lee ... . . . 777,426
Bottle, H. G. Lord . 717,477
Bottle, non-refillable, . . 777,455
Bottle, non-refillable, M. y.. 777,499
Bracelet or belt, automatically adjustable,

F. Mason, reiSsue ......eeeeeeeasecees 12,294
Brake beam, E. I. Dodds .. 777,279
Brazing, L. R. Schaap ........... .. 777,546
Brazing compound, L. R. Schaap . 777,547
Brewing, J. Schneible .................. 777,549
Brick mold washing machine, J. E. Fox.. 777,620
Brick molding machine, J. H. Emery
Bucket, Fickinger & Blake ...........

Buckle, W. Griest ..........ceiveiiennnn y
Building block, ecrystal, A. Biberfeld.... 777,589
Bung holes or the like, temporary closure,

for, Hoerr & Boerschinger 777,100
Burglar alarm, Pickens & Ross 777,635
Button, shirt, G. S. Engle ....... 777,191
Cabinet, kitchen, B. J. Schlanzer, Sr....... 777,438
Calipers and dividers, combined, P. H.

Sanger .....iiiiiiiiiii it e 777,643
Calipers, taper, Creamer & Knowlton,

777,605, 777,606
Call box, J. C. Barclay ......ccocevuens 777,327
Canceling stamps and postmarking mail,

machine for, Vhite......coevuns 777,270
Candy pulling machine, J. H. Volkmann.. 777,162
Cans, tongueless tearing strip for Kkey

opening paint, H. B. Williams...... 777,167
Car coupling, W. S. Lee ........... .. 777,520
Car diaphragm, G. S. Wood.. 777,234
Car door fastener, J. C. Wands. 777,456
Car, dumping coke, Ingoldsby & . 777,472
Car fender, E. Sherwood ................ 777,152
Car, railway, Ingoldsby & Bowling. 777,473
Car sign, trolley, P. McDonald ..... 777,482
Car, stock, W. F. EIiS ............. 771,614
Car vestibule and step, W. B. Foster. 777,283
Car vestibule diaphragm, S. D. Fuller ..... 777,285
Cars, magnet contact for propulsion of,

M. MOrgan .......ceeveeveenennnans 777,124

Carbureter, A. J. O’Shea ...........cve. 777,390
Carbureter, explosive engine, F. Patee .. 777,220
Card or label holder, J. W. Cutler........ 777,082
Carrier. See Article carrier.
Cartridge, W. Ulrich ... ... . .o0iiis 7,319
Carving, imitation wood, J. Walter 777,647
Cash register, A. von Hoffmann...... 707,341
Casting apparatus, H. G. Underwood 77,571
Casting, metal, J. H. Forbes ............ 777,338
Chair bottom weaving tool, H. C. Dean.. 777,608
Chalk bolder, Links & Kraus............. 777,622
Chalk holder and sharpener, combined,

Kraus & Links .........ciiiiiinnnnnn 777,346
Charring wood refuse. etc., apparatus for,

W. G. von Heidenstam ........... 777,415
Check, traveler’s certified bank, §S. D.

SCUAAer vttt ittt i i e, 777,149
Check row chain, H. W. Warren . 777,458
Cheese cutter, R. P. King ............... 777,640
Chuck for holding articles to be dressed,

Krastin & Quigley ..........ccocvunen. 777,111
Chute, wagon bed discharging, J. D.

Dwyer ....eccieenen . 777,084
Cigar lighter, J. I. Ayer . . 777,061
Clay working machinery,

for, W. R. Cunningham 777,081
Clothes rack, N. M. Coyner
Coat pad, G. Goldman .....

Cock, cylinder, C. B. Alvis ..
Coin controlled apparatus, J. C. Copeland.. 777,402
Coin holder or change maker, J. W. Jones. 777,378
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Commode, douche, S. & M. Fischer..
Concentrator, sand, B. 8. Bennett. 777,176
Concentrator, solution, J. U. Lloyd. 777,115
Concrete block maching, G. Brady ......... 777,070
Concrete brick pressing machine, H. H.

SPEArS tiveeeecrecossscsoscssssssnnans 777,155
Concrete building bloek formmg machme,

J. Stewart ..... 777,557
Concrete pile forming, p11e core for, A A.

Raymond ...ecceeeciocccsns 777,351
Condenser system, F. Ray . . 777,138
Conveyer, L. Abraham ..... . 777,171

Conveyer, W. T. James.... 777,377

Conveyer band, F. Abels ...ceeceeeeee... 777,363
Conveyer, parcel, L. Abraham .......... 777,235
Cooking by retained heat, apparatus for,

F. Kahn ...... ceeesresceons 777,103, 777,104
Cooking machine, can, O. E. Vance, et al.. 777,321
Cork puller, T. W. Kennedy ...... 777,380
Corking machine, H. F. Frederic.. 777,502

Corkscrew machine, A. A. Vignos.. 777,161
777,383

Coupling, Matson & Robertson... o
Cover, receptacle, R. E. Deane 777,609
Cream separator, M. Kelley ... 777,616
Cream separator, C. Walker cetseesscsass 777,646
Crushing machine, T. L. & T J. Sturte-

VANT  oviiiveneeneeneenncconannannnanns 777,227
Crushing machine, roll, T. L. & T J.

Sturtevant ettt ceeees 777,448
Crushing mill, roller, M P. BoSS.e...... 777,591
Cultivating 1mplement R. C. eau-

777,586
. 777,524

Current motor, alternate, V. A. Fynn .. 777,198
Currycomb, C. W. IZ0 cevececececanns . 777,471
Cushion spring support, A. Hirsh.. 777,208
Cushioning device, C. von Philip.. . 777,534
Damper, M. J. Carrigin ....cccececeeees 777,330
Derailment guard, R. J. Edwards. 777,189, 777,190
Derrick, portable, W. G. Read ........... 777,307
Die. See Screw threading die.
Dish drainer, collapsible, D. E. Jones..... 777,211
Disinfecting device, telephone, W. H. Rose 777,310
Disk drill, C. H. Pelton .......ccovvvuenens T

Display form, J. T. Brown
Display form, H. O. Miller
Door bolt and lock, barn, O. G.
Door check and clcser, J. Bardsley

Door fastener, sliding, P. J. Casserly.... s
Door lock, sliding. I. N. Sweet............ 777,449
Door opener and closer, W. A. Fagan . 777,193

E.. Homer......

Door or window fastener, 777,342
Door stop or holder, J. R. Fletcher 777,408
Dough forming machine, C. F. Dietz ....... 777,335
Dough sheeting and lapping machine, J.

H. Mitchell ............ciiiiiiiinnn. 777,349
Draft equalizer, W. T. Seelye . 777,151
Draft rigging carrier, O. S. Pulliam...... 777,539
Drafting appliance, combination, E. .

Early . 777,407

Drain pipe, . 777,435

Drier, J. .. 777,225
Drill, H. C. Sergeant . . 777,311
Drill, G. R. Rich .....c.ciiviiiviiiiann. 777,643
Drinking vessel or the like, T. Priest-

1 777,305
Dye and making same, blue, Abel & Lut-

tringhaus . ..eiiiieiiieiittniienciaann 777,323
Dynamo, variable sneed, A. J. Farnsworth 777.194
Educational appliance, T. E. Thompson.. 777,268
Egg boiling apparatus, R. E. Deane...... 777,610
Electric controller, W. A. Price.......... 777,536
Electric make and break mechanism, J. C.

Waldo vieeevrrenrenncocsnnconsoncanns 777,164
Electric motor spee

H. Bond ..coviiiiiiiiniiniinnnas 777,489
Electricity from paper, etc., apparatus for

removing static, W. H. Chapman.. 777,599
Electricity from paper, yarn, etc., remov-

ing static, W. H. Chapman .......... 777,598
Elevator, H. A. Henderson . 777,416
Elevator, T. Stifter .........cciivivuienns 777,658
Elevator gate automatic danger signal, C.

T. Eaton ...co.iviiiieiiiniiaarnannne 777,612
Flevator safety attachment, A. Matter.... 777,296
Elevator safety clutch, A. Whelan...... 777,166
Elevator vualves, mechanism for operating

automatic, K. E. O. Jansson......... 777,635
Elevator valves, operation of auto: y

K. E. O. Jansson ......... . 717,636

Embossing machine, A. Nicollet . 777,129
Fmergeney brake, G. Macloskie.......... 777,118
Engine speed regulator, explosive, G.

Marx, Jr. ... iiiieieictaeaan 777,295
Envelop machme, B. F. Berry ...ceeeec.as 777,688
Eraser cleaner, blackboard, D. 8. Ausher-

B 17 5 777,582
Evaporating apparatus, multiple effect, S.
illie . ouiii it i 777,114

Dxcavatlng cutter, J. B. Cantwell. 777,180
Excavating machine, J. Helm..... 777,204
Exercising ball, J. Minor ................ ;;Z,ig%

7,40:

Exhausting or testing tank, T. J. Cosens.
Expansion bolt, I. Church ....
Explosive and making

777,399

same,

JACODS ittt ii ittt 777,123
Fascine, H. F. Kellner .. 777,288
Faucet, C. A. Smith .. 777,265
Feed controller, J. P. Wymer ....... .. 777,361
Ifeed mechanism, boiler, P. .o 777,119
Feeder, C. W. Thomas ...cceceeeeens .. 777,355
Fence, flood, J. Elliott . 777,618
Fence post, J. W. Childs 777,600
Fence wire, barbed, A. B. Frost, et al.. 777,622
Fertilizer distributer, R. Love .......... 777,291
IPertilizer dropper, P. F. Randolph...... 777,431
Fire alarm transmission, automatic, G. B.

Bowell ...iiiviiiiiieinneenneconnnnas 777,067
Fire box, removable, Burger & VVllhams . 777,593
IPire door or shutter, H. T. . 777,300
Fire escape, P. L. Larson......ceceeeeeces 777,475
Ifire escape, inclosed or tower, Ballinger &

PeITOt  tiveiirniinernnresrnnensnnnnnns 777,648
Fire extinguisher, portable, C. Nuhrmg . 777,131
Fish bait or lure, F. D. Rhodes.......... 777,488
IFloral decoration appliance, F M & G.

0314 A 777,419
TFluid heating apparatus, B. W. Davis.... 777,083
Ifluid pressure brake, A. Kapteyn......... 777,105
Folding table, E. C. Dittmar ..... .. 777,186
Frame, I. N. Cottle ............ .. 777,079
Fruit picker, J. Utterback . . 777,672

777,454
. TTT,450

IFurnace, W. E. Walsh

Furnace charging crane, C. L. Taylor.

Ifurnace for roasting, smelting, etc .

Wedge ...cvvvnininnennn . T77,577
Furnace grate, R. M. Rubio . 777,352
I'urnace valve mechanism, S. V. Huber... 777,509
Furnaces, means for feeding air into steam

boiler, D. A. Reagan ......c.cececeees 777,139

Gage. See Track gage.
Garment fastener, D. Rioux .............. 777,144
Garment hanger, A. H. Sinsheime 777,354
Garment hanger, T. M. Webster.... .. 777,357
Garment supporter, C. A. Harvey... .. 777,095
Gas burner, antivibratory, J. Franklin.... 777,501
(ias burner, cut off, automatic¢, Tatum &

Parker .......c.oiiiiiiiieinay 777,566
Gas burner, incandescent,

BENS  tiieiiiiiiieeaiaan 777,212
Gas burner mantle holder,

7<) 777,199
Gas burner mantle holder, .J. Stuhhers .. 777,267
Gas operating apparatus, W. & G. E.

Russell .. ... .ot iiiiieennnnn T77.545

Gas generator, acetylene, Warliclk & Bucher 777,356

rases of blast furnaces, generators, etc.,
apparatus for -cleaning the, E. Kra-
tochvil ... . coiiiiiiiiiiiiiiiiiiee 777,112
Gate, A. D. Acers 777,236
Gate, U. G. Coon .. 777,33,
Gate, F. Davis 777,405

Gate construction,

Gear jig, M. L. I\mg . 777.639
Gin breast, F. L. Cowan 777,080
Glass bottl(\s or other vessels, machine for

manufacturing, C. Leistner ........... 777.261
Globe, S. O. Richardson, Jr. ....... . 777,142
Globe holder, Wernsing & Stubbers. 777,231
Golf club, C. E. Clark .......c00ns 777,400
Grain drill, D. A. Moon ....... 777,123
Grinding machine, H. Kenyon . 777,107
Grinding mill, L. E. Gaisser ............. 777,410
Grinding plcker cylinder teeth, machine for,

J. K. Proctor .............. v... 777537

yudgeon, O. Olson . 777,264
Gunnery correcting dev .

Hubbard, ............ .. 777,508

Gutter cleaner, M. C. Cowles +see.cunn . 177,604

777,195

Foot and

Serew Cuttmg
Cross
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Hammer, pneumatic, L. J. Clossey 777,368
Handle bar, R. F. Monahan ...... 777,385
Harness attachment, A. Arter ... 777,325
Harvester, cotton, A. Campbell ........... 777,595
Harvesting machine, corn, C. B. Clouse ... 777,078
Hat stand attachment, G. M. Moorcroft ... 777,480
Hay carrier, F. M. Yentzer ....e.ceceeeens 77,465
Hay loader and stacker, A. F. & W. A.

Snyder ....coceeececanns ceeae P 777,554
Heating air, H. Pauling ....eceieeeeencans 777,485
Heating and ventilating system, P. K. Mc-

Minn ..iivivivoeeenecenesecosoaaeeanans 777,127
Heating apparatus, hot water, A. B. Reck.. 777,308
Heating apparatus, steam, J. Collis ....... 777,184
Heating by steam, apparatus for regulating

the circulation in installations for, A.

Heintz ............... eeteeeteaaaaenan 777,203
Hinge, J. A. Wells . . 777,230
Hoe, A. Abrah@Qm ......cccececeeecneecenaes 777,391
Hoisting and conveying apparatus, T. S.

D511 777,122
Horse hoof moisture pad, Jennings & Tut-

13 777,614
Horseshoe pad plate, G. Knapp .. 777,213
Horseshoe, soft tread, C. B. Taylor ..... .. 777,315
Hydraulic engineering device, D. J. I‘euerlo-

scher . 777,619
Hydraulic press, or-Delattre .. 777,249

Hydrocarbon bumer, G. E. Whitney . . 777,578

Hydrocarbon burner nd water feed

for, E. G. MUMMEIY «v.veeereenseanns 777,481
Indicator, Hawkins & Cary ......... 777,254
Induction apparatus, G. M. Christoph . 777,496
Insect exterminator, Franklin & Buce . 777,088
Kinetoscope, projeetmg, W. W. Ladd ...... 777,381
Knitting machines, adjustable cam for cir-

cular, W. T. Barratt ......cecceeeeeas 777,063
Lace hook, shoe, J. P. Bergeron .......... 7,177
Ladder, step, A. P. Boyer ....... 777,068, 777,069
Lamp burner, W. A. Heelas .........cc... 77,630
Lamp circuit switch, arc, R. H. Henderson 777,631
Lamp, electric are, L. E. Safford 77,146

Lamp, electric are, H. Bremer ..
Lantern frame, R. J. Kelley ....
Lasting shoes, kowler & King .
Lathe, W. L. Cheney

Leather splitting machines, sectional ring

frictional roller for, J. W. Deckert ..... 777,248

Leg or support, metallic, H. F. Keil . 777,516
Level, P. M. Walsh .......c.00ivueeencnns 777,165
Light. See Portable light.
Liquid dispensing vessel, L. G. Langstaff.. 777,425
Lock, D. R. Reefe .....civiiienininnennnnns 777,141
Lock, Alrutz & Werner .......ceoceen. .. 777,271
Lock attachment, cylinder, C. O. Noack.... 777,130
Loom box motion, W. A. Fowler ..... . 777,196
Loom filling end clearer, A. E. Benson . TT7.237
Loom, filling replenishing, B. Crossley . 777,276
Loom stop motion, G. Goodline ........... 777,089
Loom weft fork and weft fork grid, weav-

ing, T. Pickles .......ceiiiiiiiiinnnns 777,13
Lubricating device, Campbell & Berg ...... 717, (lh
Lubricating wheel flanges, device for, J. H.

Miner ......iiiiiiiiiiiiiiiiiiiiiaa., 777,428
Magnet coil, A. Schweitzer .. . T77.148
Magnet, lifting, S. Piek ..... L T77.221
Mail bag, J. C. Lighthouse . 777,214
Mail crane, R. L. Hardwick 777,628
Manure pulverizer, barnyard, D. Upton .... 777,228
Massage appliance, C. Rigola .............. 777,143

Metal bars,
Sandblom

machine for twisting flat,

Metal, etching, J. B. Davidson .. B
Metal leaf beating machine, H. E. G . 777,626
Metal rods, apparatus for removing scale

from, E. Boley .ivieiuieniennniennnenns 777,178
Metal wheels, making, G. E. Tuffley ...... 777, 1452
Metallic tie and rail fastening, H. B. Burke 777,493
Methyl chlorid, apparatus for making, M.

E. DOUANE ...iiiiinrenennenrennannnnns 777,406
Milking machine, cow, Howell & McKenzie. 777,102
Mills, ete., roller suppott for use in, W.

Bartlow ......c.iiiiiiiettetcntnsnonnns 777,584
Milling cutter, T. Eynon ............ oo 777,250
Molding machine, E. L. Stevenson .... . 777,445
Mud guard, M. L. Cooney .......... 777,244

777,200

Music leaf turner, Gage & McClish
777,680

Music rack, C. E. Willlams,

Music recordmg machine, J. Bunzl- I‘ . TT7L,1T9
Music scale, A. S. SEVIIL® - reernenenennnns 777,551
Musical instrument, H. E. Hibshman ...... 777,370
Musical instruments, contact device for

electric self-playing, I. B. Smith ...... 77,153
Musical instruments, expression mechanism

for automatically operated, I. B. Smith. 777,226
Musical instruments, sound regulator for

auto-pneumatic, C. Gelnay .......... .. 777,605
Muzzle, dog, W. H. Dusenbury ...... . 777,280
Nail extractor, G. & H. A. Hovenden . 777,210
Nursery gate, C. H. Wright .......... 777,322
Nut and bolt, lock, J. R Elder . 777,085
Nut lock, L. (‘ Amberson ...... 777,469
Nut wronch J. M. Briscoe . 777,238
0il supplymg indicator, J. Meeh 777,528
Ordnance, Sheriff & Nichols ....... 777,4%7
Ore leaching apparatus, W. S. Jones . . 777,379
Ore screen, shaking, J. A. Traylor ..... 777,317
Ores, concentration of minerals from, A.

Cattermole, et al. ..............c0o... 777,274
Ores from gangue, separation of the metallic

constituents of, A. E. Cattermole ..... 777,273
Organ attachment, pipe, N. Olsson .. 777,133
Package, candy, D. J. O’Brien ..... L TTT,152
Packing, Cole & Sackett .......... . 777,275
Packing case, folding, O. Clawson 777,601
Pad. See Coat pad.

Paper machine, cylinder, J. R. Kennett .... 777,345
Paper pasting machine, wall, M. A. Roberts. 777,433
Paper stock filter, C. Tittel .............. 777,316
Paper with glue or other sui 2 pasting
material, machine for providing sheets

of, W. Kellner .......c.ccceeeececnnnns 777,258
Pavement composition, E. I. Alligon .. 777,173
Peanut picking machine, W. R. Jones 777,287
Peeling machine, potato, A. A. de Bonne-

ville Lo 777,590
Pencils or the like, apparatus for sharpening,

H. F. Hambruch .......coeiiuiiiiiinnns 777,202
Phonograph cylinders, making, A. Haug.... 777,629
Phonograph, graphcphone, ete., C. J. Raw-

HNSON .ottt ittt ieenneeneeananans 777,306
Photographic objective, F. Urban .......... 777,320
Photographic squeegee pad, A. W. 8. San-

Aerson ....i.ieiiiiiieienaaan . 777,147
Pian> hammer, C. W. Stephenson . 777,444
Pick handle, etc., fastening, T. P011 g . 777,303
Pile driver, W. H. Warrington ........... 777,459
Pipe, fnrming, Stravs & Jager .....eveene .. 777,559
Pipe forming apparstus, Stravs & Jager ... 777,560
Pipe, ete., in continuous lengths, apparatus

for forming, Stravs & Jager ........... 777,561
Plpe in continuous lengths, forming, Stravs

B I - 777,562
Planter, corn, J. J. HeSer ......ceceeeeaes 777,206
Plumb and leveling glass C. J. Knighton.. 777,641
Plumb bob, C. J. Caley ....eevveeneennnns 777,242
Pneumatic despatch system sending device,

B. C. Batcheller ........ceoviiveninn.n 777,328
Pocket knife, W. Weck . 777,358
Pocket lock, D. J. Buckley T77.397
Portable c¢levator, T. J. McC. 777,530
Portable light, C. Hubert .......... . 777510
Powder puff, J. H. Louder 777.52G
Powder rod drying apparatus, E. Gathmann. 777,504
Power, machinery for the transmission of

mechanical, W. Koller ................. 777,110
Power transmission device, regulatable,

Whyland & Hollister ................. 777.460
Power transmission device,

W. F. HOWE ...vvtniiiiiiiininnneannnns 777,343
Power transmitting mechanism, C. C.

Vaughn ...ttt 777,229
Precious metals, apparatus for recovering,

J. Tunbridge ............... . . 777,159
Pressure register, G. W. Kellogg 777,617
Pressure lewuhxtm W. W. Benson .. . 777,064
Printing and emhossmfr surfaces, mdkl g

taglio, J. W. \I(*Indoo ................ 777,642
Printing apparatas, R. ITerman . 777,096
Printing machine, bluc, R. IHerman 777,097
Printing press bed motion, G. P. IFenner .. 777,337
Trruning shears, Taylor & Boeck .......... 777,567
Pulley, frictional clutch, Tiffany & Sword .. 777.1568
Pulp machine suction device, J. L. Youngs. 777,362
Pump coupling, windmill, J. E. Lester ...... 777,113
Pump, multiple feed lubricating, E. Haynes 777,413
Pump regulator, automatic power, I". E.

Reed ...ooiviiiiiiiiiiiiiiiiieiiiieans 777,541
Pumping engine, compound duplex, A. F.

Cavanaugh ...o.eenerereiiiinen eeee.. TT7,495
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Punch stripper,' Reynders & Sears ........ 777,542
Push button casing, electric, H. F. Keil ... 777,106
Putty knife, J.2O. Hall ......cooviiiiiaen. 777,411

Puzzle, C. Henry -......... 777,205
Puzzle, B. E. Clarksou

Radiator, sheet metal, W. R. Kinnear . ;;;:‘ggé FOR THE HOLIDA.YS

Rail coupling, A. Barnes .......c..c00es . 777,649
Rail joint, L. A. Bundy 3 . 777,239
Rail joint, R. Caha ....... . . 777,494 °
Rail joint, G. B. Hunter . 777,634
777,255
Rail joint shoe and clamp, J. B. .. 777,365
Rails to cross ties, means for securing track,
Railway construction, Kifer & Miller . . 777,422
Railway, crossing, G. W. Lancaster 777,424
tric, J. H. Hallberg ......... 777,001, 777,092
Railway gate, G. W. Thorn .. 777,157

“The onl Real
Shaving
Soap”

Williams’ Shaving Sticks,
Shaving Tablets, Toilet
Waters, Talcum Powder,
Jersey Cream Toilet Soap,

Rail joint,. 1. L. ‘Rogers . 777,434
Rail joint plate, J. S. Hoern

W. P.PhenixX ...oveiiiniiinnennenennnns 777,136
Railway'. electrical ‘distribution system, elec-

etc., sold everywhere, Railway gate, Lacy. & Rogers ...... .. 777,518 I g J
Write for booklet Railway passenger vehicle, G. Gibbs .. 777,624 4t0 . 11x 13 A nc h €s. Illumln ated . C over an d
“ How to Shave*’ Rajlway, pleasure,” Riddle & Shuck.......... 777,309 275 Illustrations. 340 Pages. Price, $10.00

Railway rails, device for applying fog signals
to, removing them from, and indicating
their position on or off, Templeman &

THE J. B. WILLIAMS CQ.
Glastonbury, Conn »
A~

JET N A 777,451
Railway, scenic, C. D. Cooper el 777,497
[ ITHACA )|l et aovce 1"y fitind By BARR FERREL
ailway tie plate, W. F. Gou 000G . 5 . . . . e .
THE . Rake. See Stallc rake. Editor of Scientific American Building Monthly, Corresponding Member
Radiator Footwarmer ﬁ??ﬁfﬁéag{ngsfﬁgné"é"i{'i}{g' """"""" 177,154 of the American Institute of Architects and of the Royal
. Refrigerator attachment, A. J. Chaffin.... 777,076 Institute of British Architects
Registering apparatus, II. Hollerith ........ 777,209
.-THIS IS JUST THE THING YOU Resistance, variable inductive, T. B. Kin- )
. raide ........... N 50 050 O G 806 6000 777,290
HAVE WANTED FOR 4—-—YEAR'S Rheostat, H. H. Cutler .... oo 777,236
L. . 0 Rheostat, W. L. Schmidt ... . .o 777,439
Shipped you, all transportation Rheostat, Keeney & Rhine ........ .. 717,637
: charges pre= Rheostat, automatic, R. J. Louis ....... .. 777,116
. . Rivet set locking device, W. C. Lippert .... 777,476
paid. for Robe holder, N. Livingston ...... 777,523

Rock drill valve, I'. J. Murphy . 777,629

Roof anchoring device, W. Small 777,441

2 5 0 Rotary engine, W. Wyand ...... .. 777,360

+ Rotary engine, W. F. R. Mist .... .. 777,384

) . Rotary engine, E. S. Higgins .. .. 177,417

Fine for resi- Rotary motor, J. Osvetimsky ........ .. 777,302

dences, hotels, of- Rubber heels, making, R. E. Foster . 777,653

i fices—everybody . Sad iron holder, M. A. Tolin ........... 777,570

Elegant in de- Safe alarm, mechanical, E. Rebischung .... 777,540

sign and finish. Safety pin, F. A. Forsbeck .............. .. 777,409

Finished in Sand blast machine, G. R. A. Gutmann .... 777,201
either Oxidized Sand hopper mechanism for tramway vehi-

Nickel or. Polish- cles, ete., J. Griffiths ................. 777,090

ed Brass. = Sander, pneumatic, J. Farley 777,08¢

Can be attached Sash fastener and burglar alarm, B. T. Kav-

b t EITCE T (1 0 560006000000000080000008000000 777,344
'y anyoue.at any Sash fastener ar tener, N.
height to S. Hillyard .....ccoiieiiviineinennnens 777,099

any radiator Saw carriage power set works, Tullock &

) analinL | 5 060600000800000000000a0A8AB5 A0 777,318
tant Sawmill set works, T. S. Wilkin 8 . 777,232
stantly Sawing apparatus, V. Pfaff ...... .. 777,538
ad just- Scale, weighing, J. E. Cochran ... 5 5

ed at Screw threading die, A. J. Smart
any angle. Seal, sheet metal, F. W. Brooks ..
Your dealer Sealing cap, bottle, A. A. Wood

3 Search light projectors, protective disappear-
can ‘;;de;u“p‘;%'_ ing platform for, E. H. Schulz ........ 777,644
?er’notyto send Sewer trap, W. Hunt ..........ccceeuunnn. 777,420
di t t Sewing machine for forming groups of
B AU ELS : stitches,hJ. J. Suummh ................ 777,564
ewing machine hemstitchin y
Agents Wianted TG W, FT@RIIAN +vnvsrvssssnnrsnnasnnn 717,621

' .RADIATOR FOOTWARMER CO. Sewing machine needle, W. Y. A. Boardman 777,065
Dept. 11, ITHACA, N. Y. - Sewinz machine, zigzag stitch, L. Bulasky . 777,074
Shade cord attachment, window, A. H. Red-

. JIT5 1(3 P 580068 0030000008000600000000003000 777,140
hade roller attachment, spring, E. F. Harts-
NOwW READY D763 5 3 Y 777,094
Shaft coupling, C. R. Meston ...... . 777,215
Shaft shackle, vehicle, S. R. Bailey .. .. 777,326
Bound Uolume Sgaft supporte;, v%hi(jle,hl. D. Cady . .. ;;;,zgé
arpener, knife, P. J. Neerup ............ 5 . .
OF THE Sharpening attachment, cutting tool, F. SUMPTUOpS book deghng Wl?h some O.f the,mpst Stately houses
Shar;»“rezti]fn?smééﬁi‘ﬁe'“t.v}i.s't. e T DRI 200 and charming gardens in America. The illustrations are in nearly
S‘ IENTIFIC AMERIC AN Shear mechanism, S. V. Huber ...... . TT7,257. all cases made from original photographs, and are beautifully printed
ggeiifrsf C-] 0i< Bergltnarkd_-.-t-i)i- B . ;Z{’;,ggg on double coated paper. Attractively bound. This book will prove one of
Shgestr?;g Ogag‘fﬁe‘;cﬁ“ O Sabhs oo Cen 777,568 the most salable holiday books of the season, and will fill the wants of those
Ehoe1 tree or stretcher, Ié‘ Drew ....... cees 777,18§ who desire to purchase a luxurious book on our American homes. An illus-
ickle bar attachment, S. A. Hartman .... 777,09 o
VOLUME No. 38 Sign, U. B. STUAET «oeovuenineoreenensns 777,645 LI LRy LU T L G CRIC G G

Signaling system, electric, H. W. Souder.. 777,555

July to December, 1904 Slack adjuster, P. Hien ...........ec0u0.. 777,098
Slag, granulating, T, G. McDowell |11 1111] 177388 MUNN @ COMPANY

. . . Smoke house, J..J. Yuncker ......... .e. 777,467 L.
A Monthly Magazine of Domestic Archi- gole dfals)tener, shoe, T. P. le_ilke%eld g[;(g{,ésg Subscription Dept. 0.0.
1 oun 0x, convertible, V. . Emerson.... ,61 .
tecture sumpt“°“5|y Hllustrated Speed indicator, C. G. B. Holman ......... 777,371 . ,P“‘bl,XSth‘S Of ', 337 Broadwa NCW York
HHNNR R gpindle ]ué)rigatigg s]neans, J. Bodden cee ;;;,ggé Scientific American y’
tair tread, A. A. Spadone .......... f
272 Iustrations =6 Coversin Tint | ik rake, N. B. Gamble .. L 777,339
ages Stand. See Umbrella stand.
T gtaple feeding device, W. McMurray ...... 777,218 o
- team superheater, Burger & Williams .... 777,594
FRICE OF SEMI-ANNUAL VOLUME Steamer, domestic, W. Ashert ............. 777,470 . >
$2.00 BY MAIL Stoker, mechanical, V. Bachman ........... 777,062 r j
- Stone building block, artificial, E. L. Brown- s ‘
[ 5 0006000006000000000000000008000000 H }
SPECIAL FEATURES Stonte.,ﬁqor{xpgsigoriifgi' use in producing ar-
“Kildysart,” the Country Seat of Daniel O’Day, iicls VR SRC R el lenahan R LR R -+ 777,387 ICE SXATES \

2 ) Stone, manufacture of artificial, C. Rubit- < .

Esq., Deal Beach, N. J. SCHUNEZ vveirenneenrnneenennanns veeen.. T77,145 The lightest racing skate. Artistically designed. ) Are described from the technical
The Estate of Henry W. Poor, Esq., Tuxedo, N. Y. | Stove, T. A. Doughty ............ ... 777,187 | Rosewood and mahogany polish. $:2.00-postpaid. standpoint in the following Scientific
Country House of Stanford White, Esq., St James, Stovepipe cleaner, W. J. Yeoman . 777,466 RAYMOND SKATE CO. P H4

N. Y. ggggglg‘seglheorwj Hﬁ “17; rSm;ith . 5 ;;’;,??g 107 Sherman St., Charlestown District, Boston, Mass. -American Supplements.

Y v "y . . ara; r . A
“Dréamvzfo;g,”Estate of Thomas W. Lawson, Esq., gtri%)pgng t(I]):ul, D. (% Terrizvberry . . TTT,568 & . — g
gYypt, Mass. witch mechanism, Irwin Bennett . 777,612 WO RK SHOPS es .
Residence of Herman B. Duryea, Esq., Old West- | Switch stand, A. A. Strom vl TTT,44T Each Supplement iamed costs 10 cents
bury, N, Y. %}; I{;“;ﬁewgozéler AH.J&L;- igslgrfke . ;;;‘2188%} of tWOOd and Metal Workers(.] wi}g; by mail':
: : - , Co A, Joeris .. . , out steam power, equipped W '

House of Mrs, Richard Gamt,:’nll ?Iewport. R. I . Tag, laundry, H. Higgin .... ... 777,207 BARNES’ FdOT POWER T[] COMMERCITAL USES OF PEAT.

“Monthly Comment.” Aims to help its| Tanning, Brown & Smith ................. 777,072 - SCIENTIFIC AMERICAN SUPPLEMENT 1324.
readers to better building. The illustrations re- | Telegraph system, gnultlf)lex, H. Shoemaker 777,312 | MACHINERY e The article enumerates the principal peat
produce homesand other structures of the highest %E’}egraphy, submarine, I. Kitsee .......... 777,259 | allow lower bids on jobs, and give bogs and states their financial possibilities.
grade and of varying costs. It seeks to interest the | Telephone attachment, H. G. Addie ....... 777,172 | greater profit on the work. Machines GERMAN BRIQUETTING MA CHIN
architect, the houseowner, the real estate promoter, [ Telephone exchange busy signal, J. L. Me- 777.301 | FentOn trialit desired. Catalog Free. ERY IN A #I ERICA . Somw iy
the home maker, and the builder. Itstandsfor the Quarrie e ,30. W. F. & JOHN BARNES CO. o CIENTIFIC
good and the true and the beautiful in art. Its Telephone service meter, F. R. McBerty .... 777,217 Established 1872. AMERICAN SUPPLEMENT 1411. A valu-
%Talks with Architects” bring its readers in_imme- | Tojebnone System: - AdamsRandall ... TTr.524| 1999 Ruay ST.  RockromD, ILL. able economic report,
diate touch with the leading architects of the day. | Telephone system, party line, W. Parker.. 777.429 A NEW ELECIRICAL PROCESS
Its descriptions of houses are brief but compact | Telephone toll apparatus, G. A. Long ...... 717525 | ELECTRICAL FURNACES ARE FOR THE MANUFACTURE OF
with information. Its departments constitute a|Telephone transmitter mouthpiece, A. B. fully described in SCIENTIFIC AMERICAN SUPPLE- | PEAT FUEL. SCIENTIFIC AMERICAN
“review of reviews’® summary of current comment, CrUiCKSRANK  eevvnnenrnnennnnnennnenns 777,607 | MENTS 1107. 1374, 1375, 1419. 1420, 1421, SUPPLEMENT 1492. The paper fully des-
suggestion and help in all matters relating to the | Telephone transmitter sanitary attachment, 1077. Pricel0centseach, by mail. Munn & Company, _ cribes the Bessey process.
construction o1 the home, its decoration, equipment, H. Baethig ....................... 771,583 | 861 Broadway, New York City, and all newsdealers. LIGNI'TE, PEAT, AND COAL DUST
and use. Telephony, apparatus for wireless, S. Musits 777,216 FUEL. SCIENTIFIC AMERICAN SUPPLE-

Tent cottage, J. R. Parks .........cv0uun. 777,531

Editorial Articles: ‘‘Sad Architecture,” “Ar- ’ :
chteetomal 14cats, " % The Torch and Its' Uses.r | ARctno Clectric algrm, 4, Hlinger ...
*‘French Architecture in America ” **The Old Time | Ticket case, L. M. Hopkins »........

. 777,506
L. T77,117
. 777,418

oo *

MENT 1426. A careful consideration of
e“ "r 0. d German methods.
MOOR CULTIVATION AND PEAT

Garden,” “The Beauty of Architecture.” The |Tile pross, W. R. Cummingham ... . e RUE 0l find it alwavs convenient ‘to INDUSTRY IN GERMANY, SCIEN-
literary contents is excellent. %me fCh(ECkf watchman’s (‘:]‘-V Sé(gckton . . 777,392 have as a useful and instructive book TIFICHAMERICAI;I SUPPLEMENT 1481. An
. . _ | Tire fastening, massive. . truck 777,314 ! 6 excellent critical review.
Dnetpar'tlirl‘)g?tiﬁd?hihu'sual Interesting Depart- | myre fagtening, vehicle, J. W. Farnoff, 777,618 ?M)MLC‘:ME"Z&C Montgomery & Co.’s Tool Catalogue
ments wi ound in their accustomed places. Tire, inflatable vehicle, J. W. Farnoff 777,617 ) The new edition has 04 pagesandis || THE MANUFACTURE OF BRI-
SCIENTIFIC AMERICAN BUILDING MONTHLY con- | Tire, vehicle, A. H. Marks .. 77,293, 177,294 copiously illustrated. Pocket size 64x QUETTE FUEL, SCIENTIFIC AMERI-
tains each month, fourteen large pages of original Tire: vehicle \vﬁeel; C. C. ﬁ;o‘r.tiniix'l'g'ton T 777,464 : 41g ins. gent by mail for 25¢c. CAN SUPPLEMENT 1145, A paper on the
ght(l);ogcraplzis_ an;lt ;tnlgns odf %w.ellil_ings, }il’ousesd gar- &I“irel, hWlhdeel, Ié éI. ‘{\Ylllsllrks ................ ;;;,ggg ?G‘\TALOEHE Ne2i " FMON’I‘G:OMER]{\T & ‘(}0.]2 o D ‘;J;;;uettse ':':lctorles of I;]{anzy, France.
ens, country estates, and buildings’ of moderate | Tool holder, L. C. COX \evvinarnnannns ! . 5 Fulton St. ew York Clty. B IC COKE AND BRI-
vrice, together with a cover beautifully printed in | Tooth facing for bridgework or gold plates, d UETTES FROM RETORT
tint. The illustrations are all made from photo- |, detachable, M, L. Leob ................ 777,521 Did you ever investigate the 'OKE OVENS, By R. M Atwater,
oraphs taken expressly for the Magazine and are ’F:gﬁgfegra%g’blo' EOhll\IIel'sbh“” 0 ;;;?gg e o Blodgett System of auto- SCIENTIFIC AMERICAN SUPPLEMENT 1211,
rinted with every advantage of the printer’s art. - Rl e 2 matic signal and time clocks? A valuable monograph by a n expert.
he plans which accompany most of the illusir Tray, revolving, A. Bruebach ... . . 777,492 - H signa
tons present a complote adyanost of dhe illustra | Trolley, electri¢, T. Buphrat ...1111101 . 717,616 W|“d|“g If not it will pay you to do so. || THE WHITE MIVERAL PRESS
and are a unique feature of S;hisp valuable Mazzzi,gg ;‘:-?,‘1]12; l',’(‘,’}g' jl" LI - Y‘;ﬁl‘;“gﬁss . . . ;;Z'gg‘% Saves time and money for the em- EoR C?%IQUET'I;‘IliTzGé 4 S‘%IEN TtI.F{C
. th . , J. L. Young .............. . . . ; MERICAN SUPPLEMEN' . Anarticle
S?&gfx}tii‘)gd C%E%‘?ﬁu(;ffc?Dt?!lS laﬁtom}gﬁltny ea;h %‘rolley wire holder, F. M. Zimmerman .... 777,468 [Iectrlc ployer and satisfies the employee. describing and illustrating an American
. ations include : : ;
of exteriors, interiors, and details, view‘s) o(; g%.;?l‘e)ng T;?)Ckﬁmfg,r ’ AJA. (()Jia:sgarilxglds. S 7 7.7.'.574.' ;;;:?gg BLODGETT CLOCK CO. briquetting machine. .
and ornamental adjuncts to the house. No expense | Tube. See X-ray_tube. 141 Fraoklin St., Boston, Mass. BI‘S]QUETT‘:NG FUI;JL M‘lf:‘TEl{llélA!)IS"
is spared to make this Magazine the leading peri- | Tuning hammer, J. Erlandsen .. . 777,281 Write for catal CIENTIFIC AMERICAN SUPPLEMENT .
odical of its class and of theutmost practical value | Turbine cooling means, gas, }ﬁ F. . 177,251 € o8 An excellent résumé of the state of the art.
to its readers. Turbine, steam, J. W. Smith .. . 177,313 = ——————
H A . Turbine, steam, C. O. Richter . 85 4
Price of semi-annual bound volume, $2.00 mailed. | Twine holder, J. ©. Jacoby . ;;;’5% DRILLING Price 10 cents each, by mail,
WebaISOfsupplya bound volume containing all the TYpeFWr(ilter automatic ribbon reverse, D. L. “achines
numbers for 1904 § price $3.50 by mail. Ford ....... R R LR TR TR 777,282
FOR SALE BY Typewriter spacing attachment, W. A. Ly- Over 70sizes and styles, for drilling either deep or Order through your Newsdealer or from
T man ........ T R R A esssres 777,262 shallow wells in any Kind of soil or rock. Mounted
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Hydrozone

Cures

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 :

Qu, ledatortizt

Dept. U,63 Prince St., N. Y.

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

MAP OF THE

A beautiful map,

2 5 C valuable for ref-
® erence, printed on

heavy paper, 42x64 ins., mounted
on rollers, edges bound in cloth,
showing our new island posses-
sions, The Trans-Siberian Rail-
way, Pacific Ocean cables, rail-
way lines and other features of
Japan, China, Manchuria, Korea
and the Far East. Sent on re-
ceipt of 25c. in stamps by W. B.
Kniskern, PTM., Chicago, IlL

CHICAGO & NORTH-
WESTERN RAILWAY

A MONEY MAKER
.Hollow Concrete Building Blocks,
<4 Best, Fastest, Simplest, Cheapest

A Machine,

PETTYJOHN BROS. I

1815 N. 1st Strect, Terre Haute, Ind .

Personally Conducted
Tours to

CALIFORNIA
COLORADO, UTAH
ORECON
WASHINCTON
and MEX'CO

VIA THE

New York Central
Lines

Will move in December, January,
February, I'larch and May

For particulars, inquire of ticket agents of
the New York Central Lmes, or enclose a two-
cent stamp for a copy ot ‘* America’s Winter
Resorts,” to George H. Daniels, General Passen-
ger Agent, Grand Central Station, New York.

50 Years’
‘Experience

Trade Marks,
Designs,
Copyrights, Etc.

Anrone sendmfz a-sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential, Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through MUNN & Co. receive
Special Notice, without charge, in the

Scientific American

A handsomely illustrated weekly. Largest cir-
culation of any scientific }'oumal. Terms, $3 a
year; four months, $1. Sold by all newsdealers

MUNN & C0.361 Broacway, NewYork

Branch Office 626 F St. Washington, D. C.

Com. Co.
[ Starhght ’

Valve, Hoon & Ritt ...covvvevnnininninanns 777,604
Valve, air brake operating, A. Gott: 777,340
Valve, boiler feed, T. J. Geniack 777,623
Valve, distributing, F. Burger .... 777,692

Valve gear, reversing, Ii. . 777,587

i Valve mechanism, motor driven,

Belknap

5B PPt 777,372
i Valve motor disconne

Howard 777,374
Valve, motor driven, E. G. Howard 777,.;7‘%
Vehicle attachment, motor, H. Hayes .. 777,369
Vehicle jack, L. A. Casgrain ....... 777,398

Vehicle, motor, C. Schmidt ......
Vehicle top rest, Martin & Miller
Vehicle weight holder, J. Aylin
Vehicles, etc., elevated platform or support

for motor, W, C. Owen
Vending apparatus, J. C. Copeland
Vending machine, Davidson & Strite

777 174
777,219

. TT,414

Vending machine, J. Heberling ...........
Vending machine, automatic, W. R. Thomp-

F10) o TP 777,156
Viscous substances, machine for working, J.

H. VolIRKmMAann .......ceveeiveenienncnns 777,163
Vise, J. Dodge ................. 777,611
Voting machine, 1. F. Chapman 777,077
Voting machine air check, B. T. Seclye .... 777,150
Wagon bed, M. R0eh .................... 777,223
Wall and ceiling covering, K. G. Dieterich. 777,334
‘Wall mold, hollow, W. E. Hibbard ........ 777,633
Washer, C. G. Ette ............... 777,192
Washers, making, A. Sang 777,436

Water seal ‘trap, R. P. Cowflig .
Water supply system, R. P. Henry .
777,443

Weaner, calf, A. N. Sorenson ............
Weighing mechanism for vehicles, ete., C.

Skidmore ........ciiiiiiiiiiiiiiiiiea 777,440
Weight sealing apparatus, C. B. Carr . 777,597
Well drilling machine, A. T. Wilson ...... 777,462
Well making machinery, portable, C. B.

L6 <3 13 | 777,252
‘Whip cracker connection, M. O. Felker .... 777,336
Whip socket and rein holder, combined, I.

D. Cady toiiiiiiiiiiiiiiiiinnnennnnns 777,240
Whip socket, locking, A. Neilson ......... 777,484
Winding machine, cop, W. E. Hooper . . 777,101
Window with sliding sashes, P. Kupelw r 777,347
Wire coil envelop, Boyle & Maum 777,395
Wire cutter, E. A. Ironside ............... 777,511
Wire working implement, Hamel & Hardy. 777,412
Wire working tool, A. M. McLeran ........ 777,350
Wire working tool, combination, A. M. Mec-

Leran .........c.eeuiinnnnnenann 777,126
Wrench, J. N. Noyer . .. 777,389
‘Wrench, G. & J. Strehl .. .. 777,446
‘Wrench, R. Vrooman .......... . 777,573
X-ray tube, R. Friedlander .............. 777,503

DESIGNS.

Advertising label, W.
Award ribbons and declarations,

J. Dietrich..37,260 to
blank for

37,262

official, M. J. Lowenstein 37.259
Braid, A. H. Grossenbach 37,265
Gas burner, J. Lederer ............... 37,263
Pattern, arabesque, E. I. Denny ......... 37,264

TRADE MARKS.

Anesthetic, local, Schieffelin & Co........ 43,837
Barley, E. S. Anthony Co.......... 43,835
Canned clams, A. Sigurdson 43,833

Canned goods, certain named, H. C. Beck-
................................... 43,832

Carpenter% tool cabinets, White, Van-Glahn
................................. 43,851

Catheters and bougies, elastic web, F. A.

KOCH o\ eriier e i eieeeieraenannns .. 43,855
Cigars, T. H. Hart & Co. . 43,836
Dress shields, Levi & Blum .......... 43,831
Figures, miniature, J. Wanamaker 43,847
Flour, Galban & Co.. . 43,834
Hair tonics, M. Kraus 43,838
Hats, Heath & Krises ..........cccvviuinn 43,828
Hats and caps, Raymond & Torwegge Hat

Manfifacturing Co. ..........coveenn. ... 43,827
Knives, F. A. Koch ........cciiiiiuivnens 43,848
Lubricants, United Manufacturing and Sup-

Ply CO. it 43,846
0Oil tablets, castor, Matthews Remedy Co... 43,839
Pans, roasting, Silver & Co............... 43,849
Planters and beet drills, corn and cotton,

Moline Plow CO...ovvvirnrnrnenennsnnns 43,853
Powder, insect, R. Roberts ............... 43,844
Remedies for certain named diseases, J.

Ricea ..ot 43,842
Remedies for pulmonary ar dis- .

eases, A. G. Meyer .... .. 43,841
Remedy for eczema, E. L. 43,840
Salves, J. C. Soevyn .........cceeenes 43,843
Silk fabrics, woven, Phalanx Silk Mill 43,829

Toilet preparatlons, certain named, Jacobs

Pharmacy Co.
Ventilators, P. Evans
Veterinary liniment, H. McWhinnie
Vises, bench, Prentiss Vise Co
“’atgrproof dress fabrics, S. D.

LABELS.

“Allgier Patent Button and Button Fasten-
er,”” for buttons and button fasteners,
(xrand Rapids Novelty Manufacturing

“Apol]o ’ for cigars, M. A. Cauley

‘Ayrshire Creamery,”’ for butter, H C. Chris-

tians Co. ...iiiiiiiii i

Poncelet Freres, Vermouth Francdis,’”’

for vermouth, J. Clavel Wine & Cordial

11,686
11,678

11,672

“p.

11,680
11,688
11,677

L Y
“Jitsu,”” for a game, A. J. Ditman ....
“Naptha, > for soap, Lautz Bros. & Co
‘Nervana Nature’s Greatest Toniec,”” for med-

jicine, Karasick Brothers .............. 11,685
‘““Pratt’s La Grippe Tonic,”” for medicine,

Royal Queen Remedy Co......cvvuunenn 11,684
‘“Pratt’s Root and Plant Stomach Cure,”’

medicine, Royal Queen Remedy Co. .. 11,683
‘‘Reliance,”’ for fish, Davis Bros
““Sea Foam,” for ammonia Ww.

C. JENKINS +nenneennnnrenennannnnnnnn
“Sea Gull,”” for flour, B. F. Glover & Son

11,681

............................. 11,675
nght
“Togo Tome 5 for medicine, Togo Wine Co.

“Very Best,” for fish, Davis Bros..
“Wllllam Cutajar. Sloe Gin,” for sloe gm,
. Clavel Wine & Cordial Co...........

11,682
11,674

11,679

PRINTS.

‘““Beaver “17311 Plaster,”” for wall plaster, S.
. Fulton

“Manmng s Trade-Mark Coffee,”’ far coffee,
W. W. Manning

“Progress Wall Plaster,”” for wall plaster,
S. Q. Fulton

“US% Lucas Paints,”” for paint, J. Lucas &
0.

1,159

1,158
1,157

tessssessscanes ceeecssiettctaeinnne

A printed copy of the specification and drawing
of -any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished ‘from
this office for 10 cents, provided the name and
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 1list. For terms and further particulary
address Munn & Co., 361 Broadway. Neww York

11,673 |
11,676 |

11,687 .|

11,156

SPECIAL” MANUFACTURING.
'DIES AND STAMPIN(?H’SE O ORDER,

M
c;‘,EVELAND,

970. HAMILTON & T,
Corliss Engines, Brewers’
and pottlers Machinery. THE VILTER
MFG. CO.. 899 Clinton St., Milwaukee, Wis
TOF ALL

CHEMICAL EXAMINATIONS “RY<vd:

DR. H. C. STIEFEL, Bissell Block, Pittsburgh, I’a.

[
UNION ‘MODEL
193 CLARK CHIC

MUDELS l& EXPERIMENTAL WORK.

nventions deveioped. Special Machinery.
E. V. BILLAARD, Fox Bldg., Franklin Square, New York.

Dies, Tools, Mndels andSpeclaIMachmery :";‘:Lmszaﬁ:n'.'.'.iin.;a,
MOORE, Chicago, U, A.
S 1N m(NA & FRANKLIN STREETS.

DRYING MACHINES.

OFFICE: 5.7 Flrm Awml

E. WORRELL
Haum bal, Mo.

- RAYMOND
Extension BaII Bearing Speed Skate

With or without str:
One size fits ail
and boys. Z
fits all ladies and girls.
Highl tinished and
mLker lated.  Special
prices for guantities.

Price $5,00 postpaid.

RAYMOND
SKATE
CO.

PROTECT YOUR HOMES AND PROPERTY.

Badger’s Fire Extinguisher will
put out any kind of a fire at the start.

So simple a child can use it.
Write tor information.
BADGER FIRE EXTINGUISHER CO.
3% Portland St., Boston, Mass.

Bubier’s

Popular Electrician
3 MONTHS I0c.

Scientific but not technical,
Hdited by expert electricians;

MODEL AND EXPERIMENTAL WORK.

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

MODELS } CHISAGO MODEL WORKS

WRITE FOR CATALOGUE OF MODEL SUPRUES

Dies, Tools and Special Machines. Models
and Ex erimental Work. General Machine Work.

ENDER & SoOXSs, Inc.. 87 Krankfort St.,.New York

N VEN TU RS largest equipment; lowest pric-

Send sample or

model for low estimate and best expert advice

THE EAGLE TOOL CO. Dept. A, Cin’ti, O

Saves money. . Big profit
printing for others,  Large
press for book, newspaper,

We manufacture METAL SPE-
CIALTIES of all kinds, 10 order;

%18, Full instruction sent
My Own tor use. Write for catalogue
Circuiars presses, type, &c. to factory
Cards &c. THE PRESS CO.
$5 PRESS Meriden, Conn.

KElectrical Engineering

and Experimental Work of Every Description

We have every facility for producing first-class work
promptly. Our factory is equipped with modern ma-
chinery throughout.
C. F.
Engineering Dept.

SPLITDORF
17-27 Vandewater St., N. Y. City

Boc. peryear | Dept. S, Lynn, Mass-

3 years $1

ON TYPEWRITERS
of all Makes

nd for samples of writing, prices, and
catalogie. Maches shipped for inspection.
NEW YORK, CHICAGQ,
134 Barclay St. 124 La Salle St.
KANSAS CITY,
817 Wyandotte St.
ST. LOUIS, 209 North 9th St.
SAN BRA‘\‘( 1850,
536 C:

BOSTON,
38 Bromfield St.

Circular free, Wonderful
automatic teacher. 5 styles.
$2up. OMNIGRAPH
CO., Dept. 52, 89 Cort-
Landt 8t., New York.

Telegraphy

EXPERT AND MACHINISTS

Mouids, Models, Experimental Work
INSTRUMENT IMAKING SrALL T1ACHINERY
THOS. H. HART & Co., Charlestown, Mass.

- Blasting?

Use Star Electric Powder Fuses,

Star Electric Explod
'.l‘m'_le Fuses and Push Down Bat-
teries. Thev make blasting sure and
sate. Send for information.

STAR ELECTRIC FUSE WORKS
Wilkesbarre, Pa.
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PRINTING THAT BRINGS RESULTS PAYS YOU

E attend to every detail of Writing, lllustrating, Printing and Binding Booklets.
Inventors and manufacturers wishing to sell or-exploit their patents can do 1t very
effectively by good circulars and ‘booklets.
for samples and handsome souvenir engraving of St. Louis Exposition, 14x20. on 20x24 paper.

C. L. WRIGHT & CO,

Estimates furnished. Send 8c. postage

132-4-6 West 14th Street, New York.

A UV WV WV W W T IV W WM W W VU

/M VW VW VU VW 46 W VW W WA W VW WU U

1510 and 1511.

mail.

MUNN & Co.

The Constitution of Portland Cement

is chemically and physically discussed in
SCIENTIFIC AMERICAN SUPPLEMENTS
Price 10 cents each by
Order from your newsdealer or from

361 BROADWAY, NEW YORK

H

!
Fl

KE

WOOD

for GOLF ¢

REACHED

ONLY BY

JERSEY CENTRAL

FINEST LINKS
BEST HOTELS
EXCLUSIVE PATRONAGE

gBOOKLET ON APPLICATION TO
C. M. BURT, GENERAL PASSENGER
AGENT ot & 143 LIBERTY STREET
NEW YORK CITY. &t &t ot & ot

DON’T BUY GA SOLINE ENGINES:

all one cylinder engines; revoluﬁomzmg gaspower. CostsLess toBﬂ and Less to
SEND FOR CATALOGUS. '1‘

tionary ortraction. Mention this

ETEMPLEP

ckly. easnly started. No vibration. Can be mounted on any wagon at small
trs., Meagher & 16th Sts., Chicago, THIS IS OUR FIFTY-FIRST YEAR.

UNTIL YOU INVESTICATE &
“THE MASTER WORKMAN,”
atwo-cylinder gasoline engine superior to
cost—portable, sta-
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Scientific American

DECEMBER 24, 104.

The Orient Surrey

Speed about twenty miles per hour. Will climb all or-
ainary grades.
Write for catalogue
WALTHAM MANUFACTURING CO.
Waltham, Mass.

GAS and GASOLINE
For All Work.
Stationaries, Portables, Hoisters, Pump-
ers, Sawing & Boat Outfits.
Send for Catalogue and Testimonials
State Your Power Needs.
OHARTER 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 making
100 copies from pen-written and 50
copies from typewntten original, we will
ship complete duplicator, cap size,
without deposlt. on ten (10)

days’ trial.
$5 Net

Price $7.50 less
tradediscountof
881 per cent, or

Qur Microscopes, Microtomes, Laboratory
Glassware, Chemical Apparatus, Chems
icals, Photo Lenses and Shutters, Field
Glasses, Projection Apparatus, Photos
Micro Cameras are used by the leading
Laborafories and Government Depart=
ments Round the World.

Catalogs free.

BAUSCH & LOMB OPT. CO.

ROCHESTER,N.Y.

[
**ON THE LEVE
You see in an instant just ““where?
fi work is out by using the “Which
Pocket Level. Size of a silver dollar, 3g-in.
thick, neatly nickeled. mple for twen
five -cent stamps. (7 liper catalog free.
E. G, SlIITlI Cotumea, Pa,, US. A
‘ez Liberal Inducements to Ag‘cnts.

U. So A. T
Will stop the most vicious dog
or man) without permanent in-
ury. Perfectly safe to carry without
danger of leqkage Fires and recharges by
pulling the mgger Loads from any liquid. No cartridges

require:t.  Over 10 shots in one loading. All dealers, or by
mail, 50c. Rubber-covered holster He. extra,

PARKER, STEARNS & SUTTON, 226 South St., NewYork

A WONDERFUL HELP ro: BUSY MEN

A FEW AMONG THOUSANDS OF
SATISFIED PURCHASERS
GENERAL ELECTRIC CO., Schenectady: * Please
send two more Memindex. Check inclosed for $5.”
A. CHURCIIWARD.
‘W.L.PETTIBONE, N. Y. City: “I find it an extremely
handy article; if you have others as useful I will be
pleased to receive a catalogueofthem
J. AULE, Salem, ‘ Finest thing I ever had.”
FAY SHOLES Co., ancapohs “Words will not
express the benefits I get out of it."” H. B. ALLEN.
RYRIE BROS., Toronto: * We are more than de-
lighted with it.”” (They use abouttwenty-five outfits.)
NATIONAL EXCHANGE BANK, N.Y. City: Feb.
6th ordered one, Feb. 20th two, Feb. 24th five.
Two Architects
H. S. HARDE, N. Y. City: ‘' This is the second order
I have sent. Without doubt the best thing of its kind."
‘WM. CURLETT, San Francisco: *‘ Inclosed find P. O.
order for which please send me another Memindex.""
Two Engineers
HENRY D. JACKSON, Boston: '‘It has proved in every
way a good thing. Inclosed money order for two more.”
‘W. W. PEED, Lamoa, Cal.: ‘' Entirely satisfactory.
‘Would not be without it. Justwhat I've been looking for.”
Two Educators
RUSH RHEES, LL. D., President University of Roch-
ester: ‘‘ A capital convenience to the busy man.”
C. MANLY RICE, PH. D., Wooster, Ohio: ‘I think it
the finest thing that has been brought to my attention:’
Two Lawyers
T. V. POWDERLY, Washington, D.C.:
Memindex very helpful ;
Every man who does things should have one.”
J. M. BELL, Rutherford, N. J.: I have found the
Memindex very useful and convenient.”
Two Ministers
REV. ANDREW GILLIES, New York: “I fmd ita
most valuable and efficient assistant in my wor
REV. H. H. BEATTYS, Stamford, Conn.: % I have
tried it for three months and find it very satisfactory."

Handier and more useful than any
memo. book or other card index.

5{(e\minde

Pocket Card System

A fresh card comes to the front
every day, in the elegant leather
Vest-pocket Case, which carries
dates for 2 or 4 weeks ahead.
Extra cards for things to be
retained. /¢ is not bulky.

A Brain Saver

To-day’s card always at the
front. No leaves to turn. Any
card is found instantly by its
tab. Dated cards for the year
make a valuable card-index for
desk use. See cut below.

FORGET NO MORE

This automatic tickler helps
you to_do things at the right
time. Saves time and money.

AN IDEAL CONSTANT REMINDER

NoOther Device Answers Its Purpose

Used by thousands of wide-awake business men all over the U.S. A practical
system for memoranda. Takes care of all appointments and duties automat-
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“I find the

ically. . Invaluable to all who would be prompt, systematic or successful. 'wo Manufacturers "
Order NOW and begin the New Year RIGHT. THE JANDUS ELECTRIC CO., Philadelphia: ** In-
Prices include the rest of 1904 and all of 1905. SMALL LARGE closed find check for two more outfits.” L. J. COSTA.

OREGON SMELTING & REFINING CO., Sumpter:

%E:;igﬁaegltiiihgaEeaS:a.r%asrd}sl.a?:a(\)ré](')g‘l:a}:ray 33 08 $3 gg “ Just thething for busy men with too much to remember.’
Cow Seal Leather Case, cards, Ash Tray 2 00 2.75 Two Physicians

DR. W. C. WoOD, Gloversville, N. Y.: “ It suits me
better than anything I have ever used in twenty-four
years’ practice for a day book and visiting list.”"

DR. ). M. EDWARDS, Mankato, Minn.: “I cannot
1t is an antidote for care-

A SUPERIOR CARD INDEX
BETTER THAN ANY
CALENDAR PAD
FOR DESK

Sundays, extra, 35c., 50c. Futureyears, per year 1.00 125
Order now and save express charges. To introduce quickly, we prepay in
the U. S. o recei pt of price. Local checks require 10c. exchange. In Can-
ada, we deliver without delay, express and duty paid, for 20 per cent. extra.

Order now and begin to benefit by its use.
HELPS YOU

You Can Accomplish More, with Ease
Do not tax your brain with things to be remembered.
The details of modern business are too many to carry ty Plan your Work
on the ‘mind. The little things are often the impor- Work Pl
tant things. Get the memorandum habit. It's easy to Wor. your Flan
to Succeed
to Stop Forgetting
to Accomplish more

speak too highly of its value.
lessness.

with a Memindex.
HOW IT IS USED

Things to be done to-day, jot on face card. Things
to be done to-morrow or next Friday, jot on card for
that day. Things to keep before you until done, jot
on opposite front card. A matter for January 10th jot
on a short card, put under the band till you return to
your desk, then file next to card for January 10th,
when it will come out and refresh your memory.
Things to be done when in New York or Chicago jot
oncard“ N ”orC.” The newaddressof Mr. Jones,
under ‘“J.* Ideas on advertising jot on card tabbed

““adv.” " Things for your clerk to do, on his card, etc.,
etc. Retire to-day’s card to-night, carrying forward
things not completed and put next card in the file in
back of pocket case. The alphabet enables one to
index all jottings for instant reference. This system
is verycomprehensxve yet perfectly simple. You soon
learn to depend on it every hour of every day.

Cards filed away
make a Valuable
Record of one's
activities

YOU NEED IT

A year’s experience
has proved that almost
all business men need it.
Order now and get ready to begin the
new year right. Booklet Free

HOWARD L. WILSON, Manufacturer, 73 State St., ROCHESTER, N. Y.

an enemy to man's forgettery.
\

THE MlETZ & WEiss KEROSENE

Sizes from
1to 60 H. P. and GAS ENGINE
burns I\L]xOBLN]& cheaper and
Send for safer than gasoline, Automatic,
Catalogue.  gimple, reliable. No electric bat.
3 tery or flame used. Perfect regula-
tion. Belted or directhy coupled to
dynamo for electric lighting, charge
g storage batteries, pumping and
all poweAr purposes,
198-138 Morr St., New YoRk.
ADOPTED BY
U. 8. GOVERNMENT.
Ilighest Award, direct coupled
Generator Set, Paris Exposition,1900.
Gold Medal, Pan American Ex-

ATA GLANCE

that Ford’s Weather Strip is different
fromall others. Its peculiar construction
renders it absolutely air-tight. Itis made
entirely of Southern pine, treated with oil,

With This Tool You Will Always

“HIT THE COMBINATION SQUARE”»
Carpenters’ s Extra
Combination Center Head
Square C%‘E%lgg Equipment

Well made, well finished, and will stand the test for
accuracy. ft is indispensable for the carpenter’s kit :

GOODELL-PRATT COMPANY

The Right Kind of a Motor

on land or water. Salisbury Double
Cylinder Motor 414 x 5. ‘Water Jacket
Cylinders and Head, Aluminum Crank
Case, Self-Oiling, Nickel Steel Valves, :

T orged Steel Shatt. Salisbury
Motors are Reliable. Prices mod- |
yy erate.

Send for Catalogue.

BUFFALO ENGINE CO., DMifrs,
272-274 chhxgan St., Buffalo, N. Y.

Everything for the Automobile

Auto Fur Coats, - - $20.00 up

Auto Rubber Coats, - - 6.00 up
Auto Cravanette Clothing.
Yankee Spark Plugs, - - 2.00

Yankee Electrical Cut-Out
Switches,

50

Big Free Catalog
E. J. WILLIS CO., 2 Park Place, N. Y.
st of castings aad

$3~00 S parts for the

“MODEL”
DYNAMO

with drawings and directions for building.
‘Weight, 11 Ibs. Height, 6 inches. Speed,
3,000 r. p. m., 10 volts, 8 amperes. Send
25c¢. for ‘set” of blue- -prints,  Circular
free.
Waltham Model Supply Co.
WaALTHAM, Mass,

ESSOP S
MRS SN G T O PAL

Greenfield, Mass |

' The ““Kickdrive” Forge

and will neither wear out nor rust out. It is
inexpensive and easily applied to all doors
and windows. Will not warp, shrink or bind.
Send for FREE sample and prices.
Agents Wanted Everywhere
CHARLES J. FORD

Gold Mednl. Charleston, S. C., Exposition, 190,

Gold edal and Special Biploma has been awarded'to the
Mietz & Weiss Oil Engine as the Louisiana Purchase Exposition at St.
Louis, 1904.

position, 1901,

costs no more than the common
kind, but is very uncommon, as
it has a good foot power drive,
allowing the operator to de-
vote both hands to his work.
Get a booklet. ¢ ¢ ¢

BURNHAM STEAM

fnr F eeduw Boiler, Tank, P u MP

No. 225 Senior Building, Holyoke, Mass.
GREA I Beer, Water, Oil, Milk, Whiskey.
ondensatmns Hydrauhc Pressure,

Deep Well, Mine, etc. Will t Short Stroke or Jn]ure
from Load to No Load. erte for Cataloz No. 1
UNION STEAM PUMP CO., Battle (‘reek Mlch

SLOTHIN @. PRAGLIN
210A Canal Street, New York

|

|

=Commercial Vehicles =

TR UCKS
2,000 to 10,000 Ibs.
Carrying Capacity
»
Prices and Blue Prints
submitted upon
application

DELIVERY
WAGONS

500 to 1,500 Ibs. Car=
rying Capacity

Special bodies to meet
requirements

POPE MOTOR CAR CO. Waverley Department

Indianapolis, Ind., U. S. A.

AMERICAN JUMP SPARK IGNITION OUTF[TS

MARINE STATIONARY

6 AUTOMOBILE MOTORCYCLE

SEE CATALOGUE W. AMERICAN COIL COMPANY, Somervill, Mass.

OUR NEW

SKELETON An ldeal
WATCH M .

READY FOR Christmas
DELIVERY

OCTOBER 1Ist

WATCHES Girt

Our New Skeleton Watch not only shows }you the time, but how time is made.
time at that. Ready for delivery October 1st. For =ale by all Jewelers.

THE NEW ENGLAND WATCH CO. 37 @ 39 Maiden Lane, New York

7 Snow Hill., London, England
ILLUSTRATED

“THE CHRISTMAS STORY” lLLUSTRATED

From the beautiful paintings of TISSOT’S ‘“LIFE OF CHRIST.”
Just the thing for holiday entertainments. Send tor description.

WILLIAM H. RAU 1322 Chestnut Street PHILADELPHIA PA.

Accurate

COLD GALVANIZING.

AMERICAN PROCESS. NO ROYALTIES.
SAMPLES ano INFORMATION on APPLICATION.

NICKEL!
Electro-Plating !
Apvaraws and  Material. *

THE .
Hanson & VanWinkle
Qe
Newar h..
92 William St., N. Y.
30 & 32 S. Canal St.
hicago. '

LINDSAY.*.LIGHTS

ENCIRCLE THE GLOBE.

Good news travels fast and the merit of
LIADSAY LIGH'TS has won instant
regfgmtlon wherever there is gas and civili-
zaticn

Instant adjustment to any pressure, econ-
omy in operation, appearance, are points
that have put over 600,000 into actual use.

Free illustrated book and full particulars
can be had on request.

LINDSAY LIGHT COMPANY. Dept. 8
CHICAGO, VU. S. A,

Cables *“LINSLITE” Leiber’s Code-
Alil varieties at1owest prices. Best Ralroad¢

Track and Wagon or Stock Scales made.

Also 1000 useful articies, including Safes.

Sewing )lachines, Bicycles, Tools. ete. =ave

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

FOR LIGHT AND MEDIUM WORK

this new 14 inch

«_ B. F. BARNES

Upright Drill is the best tool made-
Substantial, well built. up to date. The
driving power is strong and positive—the
five-step cone gives wide range of speeds—
a, V7ill drill from Ulb-mch to34-inch. Read-
ing matter on request

B. F. BARNES COMPANY. Rocktora, M.

THE FIN SEN TREX’ITI;'TENT

CURES ECZEMA

IF you have eczema or any skin
disease or knew of allyone
afflicted, write for our 80-pag
book. It is Free. It descnbes .
this wonderfui treatment indors-
ed and endowed by the rulers of
four nations and tells how ycu
can be cured. No operation,
medicine or pain. Gives photo
graphs of cured patients. We
cured . H. Hanson. 44 So. Clark
St., Chicago. A. Vang, Leeman,
Wis,, R. F. D,, No. 3l—both of
eczema.

PROF. NIELS R. FINSEN

The Finsen Light Institute of America

Suite D. "8 State Street, Chicago.

THE FRANKLIN MODEL SHOP

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

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

WOLVERINE

SELF_STARTING AND
REVERSING

Gasoline Marine Engines

3 to 8 horse power. Launches
@) 18 to 75 ft. Write for catalogue.

WOLVERINE MOTOR WORKS
Grand Rapids, Mich., U. S, A.
Brooklyn oﬁice, 97 922d St.

Complete Electric Lighting Plant

Price, £34.00
Dynamo only, for eight 16-c.p.
lamps, $26.00; lamps, wire,
fixtures, etc., $S 00 ; just suite
able for residences, small fac-
tories, yachts, etc. A stru&l’y
first-c lass guaranteed outfit. We
wind for any special purpose
to order, usually without extra
cost. Send for Bulletn No. 3,

The Elbridge Electrical
Mfg. Co., Water Street,
Elbndge,V Y, U.S. A

THE WATERBURY
Emery Grinder

with adjustable table, for flat surtace
erinding and finishing, and for ordis
nary tool grinding.

&~ Send for Catatoque-

BLAKE & JOHNSON
FRELATSURFALES
ACCURATERRAPIDIT &2

P. O. BOX 7-
T
RINDEN aBEsiva tolivm s

WATERBURY, CoONN
15 to 21 Olinton Btreet






