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A PROBLEM IN SHIP PROPULSION,

It would seem as thoughl our friends across the bor-
der were determined to find some method of ship pro-
pulsion radically different from that by which the rest
of the world seems content to drive its vessels. It is not
80 many months ago that the Knapp rolier boat was
very much in the public eye by virtue of the attempts
of its inventor, alike ambitious and novel, to replace

DUMP AT THETFORD, CANADA.

the ordinary type of ship with a huge cylindrical ves-
sel, whose progress should be in direction at right
angles to its longitudinal axis, and which should be
trundled over the waves in much the same way as a
barrel is rolled through the streets. Hitherto the roll-
ing has been confined to more or less sheltered waters,
although the inventor promises that before long freight
and passengers will be rolled from New York to
Queenstown and Liverpool.

We now present a couple of illustrations of another
Canadian idea of ship propulsion, in which the hull, or
a considerable part of it, instead of rolling, revolves. It
is being built at Toronto for a syndicate of gentlemen
in that city, who presumably expect to find advantages
in their new device which canunot be realized in any ex-
isting type of boat, or otherwise. The vessel consists
of a cigar-shaped, steel hull, which is encircled for
about a third of its length by an outer revolving cyl-
inder. The cigar-shaped portion of the vessel contains
the motive power and the crew, and the outer cylinder,
which serves as a propeller, is provided with project-
ing metal plates which are wound helically around it in
the form shown in the illustration. Theoutereylinder
revolves upon thie inner cylinder, friction being re-
duced by interposing carefulconstructed roller bearings.
It is driven through a gear wheel, 12 inchesin diameter,
which works in a water-tight case and engages a circu-
lar rack formed upon the inner face of the outer cylin-
der. The vessel isdriven by a four-horse power gaso-
line engine. In order to prevent any rotary movement
of the innerecylinder, it is provided with a keel which
is about 12 inches in depth and is hung below the ves-
sel in the manner as shown. The keel is also intended
to prevent the vessel from making leeway. The shal-
low depth of the keel, and the fact that it weighs only
about 125 pounds, will render it difficult to keep the
boat on an even keel, and it has been suggested that a
deeper keel, carryingacigar-shaped weight, something
after the fashion of the bulb-keel racing yacht, would
give better results. Inaddition to the accommodation
within the hull there is a deck at eachend of the boat
which is protected from the wash of the water by flar-
ing coamings, connection from one deck to another be-
ing had by means of a bridge which extends
above the revolving cylinder. The boat has
recently been completed at the shops of
Walter Dean, boat builder, Toronto, and its
trials are due to take place early in April.
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Duty on Natural Gas Refunded.

The Treasury Department has refunded
$21,814.50 which had been coilected at De-
troit from one concern as duty,on natural
gas brought into Detroit from the Canadian
gas fields. The duty was levied at 10 per
cent ad valorem as an ‘‘unenumerated raw
or manufactured article.” The refund
was based on a decision of the United
States Supreme Court on another case
in which the court held that natural
gas could only be classified as erude
bitumen. Theonly tariff fixed on this
article being $1.50 a ton, it was impos-
sible to levy an tax on the gas.
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American Locomotives in Germany.

The Prussian Minister of Railways
has expressed a favorable opinion of
the American locomotives that have
been tried in Bavaria. He says:
“Notwithstanding their faultless con-
struction, they cost considerably less
than locomotives of similar style of
Prusgian make.”

Scientific dmervican.

THE ASBESTOS MINES AT THETFORD, CANADA.,
BY L. P. GRATACAP.

The asbestos products of the world are principally
furnished from mines in Canada, and of prime import-
ance among these are the large and important qnar-
ries at Thetford, Province of Quebec, Canada. Here

are three large companies whose properties embrace
many acres in the Cambrian areas of the region, be-

DERRICKS AT THE ASBESTOS MINE.

tween the valleys of the St. Francis and Chandiére
Rivers. The mining grounds both at Thetford, and
Black Lake twelve miles south, are situated in a group
or range of low hills penetrated by the Quebec Central
Railroad by whose instrumentality they have been
brought into commmercial usefulness.

The matrix rock of asbestos is here serpentine, and
the asbestos is a silky, fibrous form of thismineral, usu-
ally designated by minerologists as chrysotile. It oe-
curs in veins; seldom in their maximum development
over three inches wide, occasionally six, and far more
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commonly one inch. It is recognized instantly by the
sheen and luster of its surface. These veins traverse
the dark serpentine rocks in varying directions, and the
excavations made in this hilly country to reach these
valuable skeins of mineral thread are very extensive.

A view into tne dark cavernous pits, now formed
into one colossal opening in the Bell Company’s work-
ings, through the removal of their separating walls, is
extremely picturesque. The pits vary from 100 to 150

feet in depth, and the cliffs frowning above them are
sprinkled with derricks along whose steel cables, as

REVOLVING BOAT AS COMPLETED, SHOWING THE KEEL AND
CONNECTING BRIDGE.
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they descend into the pits, run the swaying ecarriages
bringing up their cradles of stone which are dumped
into waiting cars, and carried to the separators, crush-
ers and dump. The scene on the floor of the pit is
full of action, and gangs of workinen at various points
are blasting, hammering, or prying open the ledges,
and exposing new surfaces of the serpentine.

The production of asbestos from this source, viz.,
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chrysotile, has greatlyv increased since its first discovery,
and has now attained the dimensions of a valuable in-
dustry. In 1890, the output was surprisingly great, and
has exceeded all previous or subsequent years. The
accompanying diagrain illustrates very graphically the
fluctuations and course of asbestos mining in Canada.
It is taken from the Geological Survey of Canada for
1896. The solid line shows the production in touns,
the broken dash line the varying value of the produect,
the dotted line average value per ton, the dot and dash
line the exports, average value per ton.

The money value of this material is not inconsider-
able. For the years from 1880 to 1896 the following
table shows the total values for Canada.

Tons.
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Value.
$°4,700

35,100

52,650

68,750

75,097

142,441
206.251
226,976
235,007
496,554
1,260,240
999,878
390,462
310.156
420.825
368,175
429,856

There are three grades of asbestos, and of these the
second is the most abundantly produced. Much of the
floor of the Thetford mines, which is now being deep-
ened, yields a poorer quality than the cliffs or sides.
The best grades have been found below the surface
The surface specimens are harsh and asperated. Thix
is the result of losing water ; in the case of the Thet-
ford mines, from forest fires, and in the Black Lake
distriet from baking in the vicinity of the many igneous
dikes which have entered the serpentine. and pre-
sumably calcined the chrysotile. As is well known,
the water carried in the asbestos imparts the delicate
texture, and when this is driven off by heat, the fibers
become hard, brittle, and coarse.

The veins are sharply separable from the
inclosing serpentine, and a blow of a ham-
mer will detach the adhering rock on either
side, liberating the lustrous bar of delicate
mineral silk, which, soft and silken in its
separate fibers, resists compression in the di-
rection of their lengths. These bars are
hackled and converted into wooly-like knots
which are afterward carded and spun into
asbestos thread. The treatment of the
second and third grade asbestos varies somne-
what from that of the first quality, and the
final discharge of the jig-sieved fragments

meets the discerning inspection of
small boys who pick out useful mate-

rial, which is again worked over.
Much of the water-saturated material
is dried in ovens.

The serpentine area is a disjointted
or irregular succession of these ranges,
or hill groups in which serpentine is
found, extendingfromOxford to;Gaspé.
The Thetford and Black Pond dis-
tricts have proved the most product-
ive, though prospecting continues in
otheér sections, and recently some in-
vestigation in the Ottawa district has
raised the hope of opening profitable
mining in this new field. The de-

TORONTQ REVOLVING BOAT DURING CONSTRUCTION.

velopment of these veins of fibrous
serpentine is obscure. They have
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been regarded as veins of segregation, a most un-
likely, almost inconceivable origin, and Prof. G. P.
Merrill has suggested that they represent a sort of
* pulling out ” action, whereby the serpeuntine has been
drawn out iuto these mineral threads. The serpentine
is clearly an alteration produect, and is doubtless formed
from the change of diorite, an intrusive rock composed
of tirelinic feldspar and hornblende, with possibly a
large adwixture of chrysolite (olivine). This rock has
been invaded by later dikes of white granulite or
granite, much of which I saw at Thetford, where the
association of the chrysotile or asbestos with this later
intrusive has been commonly observed. That there is
any causal connection seems doubtful. The asbestos
may, I think, be regarded as the alteration of previous
seams of fibrous hornblende, retaining the position of
the antecedent mineral ; and these fibrous hornblende
separations have themselves been formed by move-
ments in the original pasty or semi-consolidated (erys-
talized) diorite. . .

Great dumps resembling small hills are pushed out-
ward into the lowland to the west of the village of
Thetford, and whe:s, as in some cases, the available
area is disappearing for mining, the dumps, which still
retain a great quantity of asbestos of the smaller and
poorer grades, may be worked over, and will furnish
employment for years.

The price of asbestos has declined, partly owing to
improved methods of preparation, increased produc-
tion, and competition. A further use for some of the
less marketable grades of asbestos has been discovered
in its adaptability to form a * holder” in cement, in
place of hair. This use now consumes a large quan-
tity.

The mines are worked by French workmen, and this
desolate and lonely spot of rugged hills, distinguished
by the one long, straggling street of humble white
liouses, the white spire of the church, the broken hill
country around the excavations, and its vivacious
population forms a curious picture, and
leaves on. the visitor a series of strange and
interesting impressions.
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THE EXPIRATION OF THE EDISON AMERI-
CAN THREE-WIRE PATENT.
On the 20th of March the patent No. 274,-
290 issued on March 20, 1883, to T. A. Edi-
son, expired by limitation. This is the funda- -
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Sorrespondence.

Balunced Cantilever Crane.
To the Editor of the SCIENTIFIC AMERICAN :

In your deseription of the * Electric Balanced Canti-
lever Crane,” page 85 of SCIENTIFIC AMERICAN, Febru-
ary 10, 1900, you do not state why, when the load is at
either end of the crane, the whole machine does not
topple over. I am a regular purchaser of the SCIEN-
TIFIC AMERICAN and as this is the first question 1 have
asked you I trust you will see fit to answer. The ques-
tion is: Why, when the load is at the end of the
balanced cautilever crane, does not the entire ma-
chine topple over in that direction ? '

FRANK I. GIVEN.

Hillsboro, N. M., February 20, 1900.

[Replying to the appended inquiry of Mr. Frank L
Given.

The reason the cantilever does not topple over when
the load is at either end of the crane is that the ma-
chine itself has stability enough to prevent this; i. e.,
when the load is at the extremme end of the cantilever
the center of gravity of the whole machine plus the
load is still quite a distance inside of the base or pier
of the machine. Thetendency to toppleover is further
counteracted by the traveling counterweight which is
attached to the trolleymoving line and which travels
on a track immediately above the trolley track. This
counterweight is so placed that it moves fron the cen-
ter toward one end of the cantilever at the same time
and at the same speed as the trolley with the load
travels toward the opposite end of the cantilever.

A further leverage is obtained in the case of heavy
loads by adding to the counterweight, and by also
placing it half way out on the arm of- the cantilever
when the trolley is at the center, thereby causing the
counterweight to be at the extreme end of the canti-
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firers, and sixteen 6-inch guns. Does this not seew
rather light when we consider that the new Japanese
cruisers of 9,750 tons displacement (2,300 tons less than
the ** California” class) are only inferior in gun power
by two 6-inch guns.

‘Why not build ships of the * Bendetto Brin ” type of
the Italian navy ? Herspeed of 21 knots is greater than
that of the cruisers ** Rossia,” ** Rurik,” ** Bismarek,”
‘““New York,” *“Dupuy de LoOme,” which range from
19 to 21 knots in speed, and equal to the new armored
cruisers of the “Cressy” and ‘‘Montcalin” classes of the
Hnglish and French navies. The **Brin’s” armament
of four 12-inch B. L., four 8-inch R. F., twelve 6-inch
R. F. is superior to that of the British ** Canopus” by
four 8-inch R. ¥. Thearmoris thesanie in thickness
as the ‘ Canopus,” but excels it in quality (being
Kruppized) and speed about 2% knots greater. To
sum up the strong points of this magnificent ship, we
find (1) her armament is greater than that of any war-
ship yet designed. 2. Armor equal to that of the
average battleship. 3. A speed equal to that of the
majority of armored cruisers. 4. Large bunker capac-
ity of 2,000 tons. The cost of our new cruisers is
limited to $4,000,000. Ships of the ** Brin ” class could
easily be built for that sum. The * Maine,” though
designed for an armored cruiser, was, for all purposes, a
battleship. No armored cruiser and few battleships
could engage the * Brin” type of ship with any hope
of success. RosBERT F. WooD.

New York, March 14, 1900.

The Excavations of Ur.

An expedition is now being formed to excavate Ur,
and it will be under the direction of Dr. E. J. Banks,
who was recently United States Consul at Bagdad.
The work will be undertaken for the benefit of the
Smithsonian Institution. Ur lies half way between
the ruins of Babylon on the Persian Gulf, says The
Outlook, and is six miles south of the River Euphrates.

Ur was a great city long before the timme of
2 Abraham, and according to the book of

e
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(enesis, Abrahamn was born there as was
also Sarah. The Hebrew people emigrated
from Ur to Syria. 'T'he great temple Gish-
shir-gal, the home of Sin, or the moon god,
-is the best preserved of any of the speci-
mens of Babylonian architecture which still
stand. The British consul, Mr. Taylor,

mental American patent corresponding to
the famous Hopkinson patent in England
for three, five, or multi-wire systems, with
any number of conductors, and which was
regarded as a patent of the greatest possible
value. It was a strongly drawn patent, show-
ing that the inventor had an inkling of the
conditions which would exist during the
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made some excavations a half century ago
resulting in the discovery of the insecrip-
tions of the King Nalonidus which speak
of the crown prince the Belshazzar of the
Bible. The most modern town in Baby-
lon is Nasaria and it is only half a mile away
from the ruins, and the inhabitants are be-
ginning to dig bricks from them, destroying

&

life of the patent, the drawings showing

several modified arrangements for bal-

ancing which have since been either used

or proposed, such as the use of the storage bat-
tery and the third brush on a commutator delivering
from its positive and negative ends the full voltage
between the outer conductors. The patent claims
strongly the compensating conductor or conductors in
the following words: * What I claim is a system of
electrical distribution having translating devices ar-
ranged in multiple series, the compensating conductor
or conductors connecting the translation-circuits with
the source of energy substantially as and for the pur-
pose set forth.” Owing to the general interest of this
patent, we give a short description of the three-wire
system taken from ‘‘ Experimnental Science.”

In the three-wire system a saving of 25 per cent in
copper is made. Twodynamos, D! D? are required.
The negative terminal of dynamo, D!, is connected with
the positive terminal of the dynamo, D?, by the
wire, a. These conductors are connected with the two
dynamos as follows: Conductor, b, is connected with
the positive brush of dynamo, D'; conductor, ¢, is con-
nected with the wire, e, and conductor,d, is connected
with the negative brush of dynamo, D? a number of
lammps, L, are connected with the conductors, b, ¢, and
lamps, L!, are connected with the conduector, c. d.
The central conductor, ¢, acts as a return for the first
dynamo and alead for the second dynamo. When the
number of lamps between the conductors, b, ¢, and

¢, d, is equal, no current passes along the conductor,-

¢, either from or toward the lamps or dynamos, and
under these circumstances the conductor, ¢, might be
disconnected from the dynamos without in any way
affecting the results; but when the two groups of
lamps differ in number, the difference of current will
be carried by the central or compensating conductor.

‘When two dynamos are combined on this plan, these
conductors take the place of four connected up ac-
cording to the two-wire systemn.

ACCORDING to The Engineer the daily total of water
supplied to London during last November was 201,281,-
664 gallons for a population estimated at 6,015,144, rep-
resenting a daily consumption per head of 3346 gal-
lons.® A large precentage of the water was obtained
frow the Thames.

EDISON THREE-WIRE SYSTEM.

lever when the trolley itself is half way out toward the
other end.—W. F.]

Ship Propulsion by Liquid Air.
To the Editor of the SCIENTIFIC AMERICAN :

Having read the interesting article on Liquid Air by
Hudson Maxim, in your issue of March 17, it seems to
me that he has not fully considered the subject. He
says, in the first place, ‘‘it would require boilers for
the evaporation of liquid air,” hisonly ground for this
assumption being that it now is necessary to have
boilers and furnaces for the boiling of water; but
water boils at 212° and air at —340°, and while water
has no tension until a temperature of 212° is reached,
liquid air confined is at the temperature of surrounding
matter and at 60° has a tension of 3,000 pounds. If
liquid air were to be used at a teusion of 250 pounds
nothing would be needed to heat the air; on the con-
trary, it would have to be cooled to avoid a much
greater pressure. Mr. Maxim also says that ** liquid air
cannot be re-condensed like water,” which is true, but
it may be recondensed by using other means of con-
densation, and instead of 40,000 tons of liquid air being
required to propel the S.S. ‘‘Teutonic” across the
Atlantic five tons will be sufficient if re-condensed. It
is unfortunate that such claims have been put forward
by the promoters of liquid air enterprises, who have no
method of utilizing the samne except by exhausting it,
and consequently wasting it. But the subject of con-
densing and re-using it and other expansive gases for
motive power is being carefully investigated and a
point has been reached and we may be safe in predict-
ing that the operation of a high-pressure condensing
gas engine will realize the expectations which Mr.
Maxim now derides. GEORGE H. GILLETTE.

New York, Marech 20. 1900.
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The New United States Cruisers of the ¢ California®
Type.
To the Editor of the SCIENTIFIC AMERICAN :

I beg to make a few suggestions in reference to the
new armored cruisers of the ‘‘California” class I
understand that they are to be about 12,000 tons, a
speed of 22 knots, an armament of four 8-inch rapid-

the tablets and defacing‘the insecriptions.

The present appearance of Uris that of three

stories of an ancieut temple rising 70 feet
above to plain; surrounding the temple is a group of
mounds balf a mile in diameter. The ruin of the city
is called, in the Bible, Ur of the Chaldeans. The esti-
mated amouut required for the complete excavation
of Ur in two years is $50,000.
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The Use of the Divining Rod in the Search for

Water.
At last the divining rodis to be scientifically investi-
gated. A comuwission has been appointed in France to
study all apparatus and methods employed by sor-

cerers, water seers, and wizards, who use the
divining rod, mineral rod, exploring pendulums,
hydroscopic compasses, and the other instruments

which go by a host of other fanciful names.
The French engineer, M. Brothier de Rolliere, is
the president of the commission. He will pro-
cure divining rods of all kinds, including books, re-
views, journals, reports of experiments, together with
the names and addresses of the inventors of the alleged
devices. All the facts and documents may be sent to
M. de Rolliere, care of Cosmos, 8 Rue Frangois Premier,
Paris, France. It is to be hoped that the findings of this
comission will, once for all, settle the question of the
divining rod, not only for the discovery of water, but
also minerals. In England, particuiarly, the water
diviner plies his lucrative profession without legal iu-
terference, and, strange to say, his dupes are often
town authorities. The whole business is akin to that
of fortuneteller, the spiritualist, oranyothercharlatan,
and it is strange that the exponents of such systems are
allowed to openly pursue their avocations undisturbed
by fear of prosecution. At present the victims are the
only ones punished.

The Estate of an Inventor.

That inventors very often leave large estates is
shown by the fact that Prof. D. E. Hughes, F.R.S.,
the inventor of the Hughes printing telegraph and
other important electrical appliances, left an estate
valued at $2,365.000. The greater part of it was left to
hospitals in London. A considerable snm was also
left to various scientific institutions. The hospitals
will receive about $2,000,000.
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