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COMPARISON OF NEW YORK CABLE, ELECTRIC, AND
HORSE CAR LINES.

The extensive and excellently managed system of the
Metropolitan Street Railway Company of this city af-
fords opportunity for a valuable comparison of the
relative cost of operation of the systems of traction by
horse, cable, and electricity. In keeping with the
broad-minded spirit which has characterized the man-
agement of the company's affairs, the annual statistics
of the cost of operation of its system are regularly pub-
lished for the benefit of the public, which is thus put
in possession of data that cannot fail to be of great
value in solving the problems of transportation with
which our great cities are confronted.

On the thirtieth of June last the company had in
operation 1134 miles of horse railway track, 25°3 miles
of the cable system, and 821 miles operated by the
underground electric system. The table given below
is a summary of the operating expenses per car mile for
each system, and the figures given possess unusnal
value from the fact that the three systemns are all
operated under one management, and in the same city,
and the results obtained, therefore, are not vitiated for
purposes of comparison (as is so often the case) by dis-
similar conditions of location, wages, cost of supplies,
and methods of operation.

CABLE ROADS.

Cents.

Maintenance of way.... .................. reeaeeieaiiaean 469
Muintenance of equipment. .......covuvueevinniiis et weeas 113
POWET. it i iins iiaareersasassas caeenriensnnasanansns 239
Transportation......coeveeiviienenininrenneenias eoesciinans 843
General EXPENBES. ... .vuurueneennarrnneetenssnsenronns conns .13
Total per car mile....... ..... T S N 1799

ELECTRIC ROADS.

Cents

Maintenance of Way.........ccv cv tiiiiiieiene caiieneanans 068
Maintenance of equipment......veiaee.veranes oes eebeneaeaes 117
PoWer . i it s iieeseeiiieennenn 177
Transportation............cceeuen..n Ceeeases eeeiaeaaen saees 706
General eXpenses. ... ... ... ceeeeeeneeecranens Seieesesssiesess 127
Total per car mile ....... ....c. coveiienn ciieiiinees L. 1195

HORSE CAR ROADS.

Maintenance of Way.... .....cievee teiienaniiiiiiiians
Maintenance of equipment. . ....
POWEr ... tviii il tiieiits ceiiieiieiies ciieeeeea.s
Transportation. .........oo iiiiiiiieniian. .

General eXPelBEB . ......veuueirie tatinent orisnrinieaeraen.

'T'otal per car mile

The mnost surprising feature in thls comparison is the
high cost of operation of the cable system. It haslong
been known, of course, that the electric was much the
cheaper system to operate of the two, but that the
cable road expenses should actually exceed those of the
horse car roads is quite unexpected and calls for expla-
nation. This is to be found in several facts, one of
which is that the extraordinarily heavy traffic on the
cable roads, where at timnes cars are run under a head-
way of only ten seconds, led to excessive wear of the
cables, which was aggravated during the blockade of
the electric roads in the snow storms of last winter,
when the cable lines were kept in almost continuous
operation. During this trying period a new .cable
would last only a little more than a week, and, as a
matter of fact, the renewals of the cables alone during
the year amounted to 230 cents per car mile. Another
cause of the high cost of maintenance of way is found
in the fact that the company, having in view the future
substitution of electric for cable traction, is incurring
heavy expenses in keeping up old equipment, which.
but for the coming change, would have been replaced
by new material. On the other hand, the cost of oper-
ating the horse car lines has been brought to its present
relatively low figures partly by the economies resulting
from the consolidation of these lines under one man-
agement and partly by the great reduction which has
taken place of late in the cost of feed and general sup-
plies.

The excellent showing made by the electric roads is
very gratifving. The low cost of the maintenance of
way is, of course, due somewhat to the fact that the
tracks and underground construction are new, and
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have not had time to show much appreciable deterio-
ration ; although there is in the underground trolley
no element so subject to wear as is the wire cable of
theolder system ; indeed, the permanence, the absence
of wear and tear, in the underground construction is
an excellent feature of the system, which goes far to
offset its heavy tirst cost.

In regard to the cost of power of the electrical roads
it should be mentioned that it includes seme items
which are due to a short erosstown horse railway line
which so joins several electric lines as to necessitate its
being considered a part of the electric system. If these
items are excluded, the cost of electric motive poweris
found to be 1°57 cents per car milein 1899. When the
company’s new 70,000 horse power power-station is in
full operation, a further reduction of these figures will
occur.

The percentage of operating expenses to passenger
receipts for the three systems was 698 per cent for the
horse, 50°8 per cent for the cable, and 38 3 per cent for
the electric roads. In estimating their relative effi-
ciency, however, it must be borne,in mind that
there is one importaut element left out of the above
comparison which renders the superiority of the elec-
tric system even more striking—we refer to the comfort
and dispatch with whieh the enormous passenger
traffic on the electric lines is managed. The long,
eight-wheel cars which are in almost exclusive use on
the trolley roads are not only more commodious and
smoother in their running than the cable cars. but
they are run at a much greater speed.

There is one serious drawback to travel on the elec-
tric roads which ecannot, however, be charged either
to the system or the management—these roads are
greatly over-ecrowded. The only possible remedy for
this lies in the provision of other lines of travel, which
will relieve the surface roads of the long-distance pas-
sengers and leave them to take care of the short-travel
traffic. Such a provision can only be made by the
construction of the rapid-transit tunnel road; and we
are glad to note that the Metropolitan Street Rail-
way Company is in favor of the constructicn of the
tunnel as being the only and obvious solution of the
present over-crowded condition of the surface roads.

O
-

WIRELESS TELEGRAPHY IN THE ARMY AND
NAVY.

Among the many experts who were present upon the
‘Grande Duchesse” during the yacht races to wateh
the operation of the Marconi system of wireless tele-
graphy (described and illustrated in our last issue) were
representatives of the United States army and navy,
and preparations are now being made for giving the
system a practical test by both arms of the service.
We understand that the signal corps of the army is
about to carry out a series of experiments in Washing-
ton in connection with the new automobiles which were
recently built for the War Department. The experi-
ments are to be made in the country around Fort Myer.
An automobile wagon equipped with a set of Marconi
sending and receiving apparatus will be dispatched
several miles from the fort, and when it reaches its des-
tination it will send - a balloon into the air which will
carry a vertical wire to the proper height correspond-
ing with the distance over which the messages are to
be sent. Another set of apparatus with a vertical wire
will be installed on an automobile, which will be sta-
tioned at the fort.

The naval experiments are to be carried out between
the battleship ‘‘ Massachusetts” and the armored
cruiser ‘* New York,” both of which will be fitted with
a vertical wire reaching from the masthead to a suita-
ble operating room below, the installation being ex-
actly similar to that described in our last issue. It is
proposed to make these experiments very exhaustive,
and an attempt will be made to duplicate and even ex-
ceed the performance of Mr. Marconi, who recently
communicated between British warships engaged in
the late autumn maneuvers which were at the time
eighty miles distant from one another. '

—_— ettt r————
AERIAL NAVIGATION,

We regret to see that aerial navigation has recently
claimed another victii, whose death was due to causes
precisely similar to those which brought to an un-
timely end the experiments of the late Herr Lilienthal.
Lieutenant Pilcher of the Royval Navy, the latest vic-
tim, had been for mnany years an earnest student of the
subject of aerial navigation. His line of investigation
was similar to that of Lilienthal and was directed to
the development of the soaring machine. The aero-
plane to which the accident occurred consisted of a
light framework of bamboo and steel wire which car-
ried about 170 square feet of sail. It was provided
with the usual rudder for maintaining equilibrium
and steering. A machine of this kind is intended to
be started from a slight elevation, and with proper
manipulation of the rudder and adjustment of the
weight it is possible to soar for a considerable distance.
The peril of these soaring machines lies in their liabili-
ty, if the weight of the body be not properly swung
or the rudder properly controlled, to take a sudden
dive earthward. It was a mishap of this kind that
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killed Lilienthal, and the death of Lieutenant Pilcher
was also due to his losing control of the vertical move-
ment. These accidents emphasize the fact that the
art of balancingon widely extended areas of sail, while
it is performed automatically by a bird, can only be
acquired by man as the result of much practice, and
control even under normal conditions can only be
maintained by the strictest watchfulness. It ecan
readily be understood that a peril which is ever pres-
ent in quiet air becomes imminent should the aeroplane
be struck by a sudden and unsteady gust of wind. It
must be confessed that the late tragedy seems to prove

that the era of safe artificial flight is yet a long way
off.

STABILITY OF THE “NEW ORLEANS” AND THE
‘ ALBANY.”

In our issue of July 1, we commented at some length
upon the sensational rumors regarding the instability
of the **New Orleans,” which, emanating from the
Washington press, were taken up and elaborated by
the press of Philadelphia and other shipbuilding cen-
ters. As we pointed out at the time, inquiry at the
Brooklyn navy yard, where the inclining experiments
on the ‘* New Orleans” were made, showed that these
statements were based upon a misconception or a mis-
understanding of the report of the inclining tests.

In the determination of her stability in light condi-
tion, the vessel was considered stripped of all con-
sumable weights and was placed in the most un-
favorable condition possible. She was entirely emptied
of coal, water, and stores, the coal representing a light-
ening of 800 tons and the water of 220 tons. Not only
were the boilers and tanks emptied of water, but all
water was removed from the double bottomn. The amn-
munition, representing 120 tons, was also removed, and
neither the crew nor their supplies were on board.
Indeed, the ship was put into a condition which, if she
were upon the high seas, would constitute her a dere-

lier.

When this process of stripping was completed, a cer-
tain number of cast-iron blocks of known weight were
shifted across the deck, and from the angles of inclina-
tion of the ship so obtained the metacentric height, or
stability, was calculated. The results showed that
when the ‘* New Orleans” is absolutely empty, she has
a negative metacentric height of 0°48 foot. or about 534
inches; which means in lay phraseology that she
would not, in this condition, float upon an even keel,-
but would take a slight list, until by immersing a fuller
waterline, she found sufficient bearings. Now there is
in this nothing unusual. It occurs whenever an ocean

diner is absolutely empty, and provision is made in all

merchant steamners, as in the ** New Orleans,” for cor-
recting the list by introducing water ballast into the
double bottomn of the vessel. The inclining experi-
ments showed that when the ‘* New Orleans” is fully
equipped for sea, with all coal, ammunition, and stores
on board, she has a positive metacentric height of 1-7
feet. Advantage was taken of the recent visit of the
** New Orleans” to dry dock, preparatory to Ler voy-
age to the Philippines, to subject her again to a series
of ineclining tests, which showed practically the same
results as those of last June.

In the report which was made to the Bureau of Con-
struction and Repair, at Washington, it was suggested
that whenever the ship at sea was approaching the
light condition, because of depletion of her bunkers,
ammunition, or stores, it would be advisable to intro-
duce a certain amount of water into her bottom tanks.
There is nothing new in this suggestion ; it has been
mmade before with regard to other ships of our navy,
and as a matter of fact the ‘‘ Philadelphia,” which has
considerably less metacentric height than the ‘ New
Orleans,” has to keep water in her double bottom all
the time to give her the desired stability.

Unfortunately. in transmitting the report of these
tests of the ‘‘New Orleans” to the Secretary of the
Navy, the bureau at Washington made the following
comment: ‘‘This at -once marks her as a dangerous
vessel, requiring great care, when in service, on the
part of the commanding officer.” It is a matter of
great regret, both upon the part of the officers who
have commanded this fine vessel at sea and the officers
of the construction corps, that such an unfortunate
misconstruction should have been put upon the results
of the inclining experiments. These gentlemen do not
consider the ‘“ New Orleans” to be ‘‘dangerous;” ridi-
cule the suggestion that she is untrustworthy; and
they regret that any such impression should have been
gathered from what was an ordinary routine inclining
test, such as is carried out upon every new vessel of
the United States navy.

In this connection it may be mentioned that tests of
the ** Albany,” sister ship to the ‘** New Orleans,” which
have been made at the Armstrong works, where the
‘* Albany " is completing, show that in the empty con-
dition she has a positive metacentric height of 1-22 feet
and a metacentric height when fully loaded of 269 feet.
The difference in the results as found in the two ves-
sels inay be accounted for by the fact that the ‘‘ Alba-
ny” was short of her full weight by an estimated
awmount of 321 tons, and that other estimated weights
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had to be taken out ; a slight error in these calculated
weights, or the presence of bilge water in either ship,
might affect the results sufficiently to account for the
difference.

In any case, it is reassuring to know that in respect
of her seaworthiness the ‘‘ New Orleans” is indorsed
both by naval constructors and by the line officers
who have sailed her in every kind of weather. The
captain of a ship is always particularly alive to any-
thing in the motions of his vessel in a seaway that be-
tokens a lack of stability. He has a quickness of per-
ception, born of long experieuce, which would detect
this unpardonable fault at the first indication of its
existence: vet we are assured by those who have had
charge of her that even in the light condition she has
shown ample evidence of stability.

DOUBLE-DECK TURRETS.

We understand that at the last meeting of the Naval
Board of Construction it was decided, after exhaustive
discussion, to adopt the double-deck turret, as installed
on the *“Kentucky” and the ‘‘Kearsarge,” for the
three new 13,500-ton battleships whose construction
was authorized by the last Congress. There is no
feature of our battleships which has been the subject
of more heated discussion among naval experts than
this form of turret. Both in the Bureau of Construc-
tion and among the line officers are to be found those
who ardently advocate and others who are bitterly op-
posed to the system.

As we expect to discuss this matter more fully in a
subsequent issue, we will merely state just now the
leading arguments for and against this type. It is
argued in its favor that it enables an equal energy of
all-round fire to be obtained from a smaller number of
guns ; that it affords an unusually complete protection
for the ammunition hoists and turning gear of the
8-inch guns : and that it provides the same energy of
gun-fire and protection for considerably less weight.
On the other hand, it is contended that the placing of
four heavy guns in a single structure is bad policy, on
the ground that it is placing ‘‘mmany eggs in one
basket,” a single lucky shot being liable to put the
whole four guns out of action. It is also urged that
the 8-inch and 12-inch guns would be at all times
trained upon one and the same part of the vessel,
whereas it might be desirable to use the heavier guns
for the attack of one part of the ship and the 8.inch
guns for the destruction of parts less heavily armored.

We think that the board would have done better
before arriving at a final conclusion of this most im-
portant subject if it had awaited the report on the
trials of the double-deck turrets of the ‘‘Kearsarge,”
which are shortly to be carried out. Only the actual
firing tests, carried out under all conditions of weather,
can detect whether there are faults hitherto unsus-
pected in the double-deck system.

O >

INTRODUCING MARINE ANIMALS INTO GREAT
SALT LAKE.*
BY H. F. MOORE.

The possibility of introducing into Great Salt Lake
fishes and other animals of economic value which
normally have their habitats in the salt and brackish
waters of the sea and its estuaries has been called to
the attention of the United States Fish Commission
at frequent intervals, but until 1898 the opportunity
to make the inquiry did not present itself.

It was recognized that the area which would possess
the requisite physical characteristics could not be very
extensive, and that there was little hope of introducing
marine fishes, for Great Salt Lake holds salt water of a
density which could not be endured by ordinary
marine organisms. Where fresh water flows in there
is formed a narrow zone of a density approaching
that of the sea, lying between the fresh water on the
one hand and the salt on the other. This zone ocecurs
only near the mouths of streams, and its limits are
so circumscribed as to allow but simnall latitude for the
wandering of marine organisms possessing active
powers of locomotion, and they would be restricted in
one of their most inportant functions, and be in con-
stant danger of wandering into the surrounding water,
where the conditions would be fatal.

The oyster, on the other hand, is a sessile organism
and, if its immediate surroundings be favorable, a r.-
stricted area does not prohibit oyster culture of a cer-
tain character, except insomuch as it restricts the
number of oysters which it is possible to raise. Oysters
will live in water of a density or specific gravity be-
tween 1:002 and about 1:0024, but near the limits men-
tioned they are inferior in quality and of but little
value as food. In water of low density they becomne
poor, flabby, and tasteless, while near the upper limits
of their adaptability they become smail and almost
worthless, as may be seen in the mangrove oysters in
certain parts of the South and in some of the West
Indies. To raise oysters of the best quality it is neces-
sary to have the water of such salinity as will give a

* Condensed from a Report to the United States Fish Commission, en-
titled : *“ An Inquiry into the Feasibility of Introducing Useful Marine
Animals into the Waters of the Great Salt Lake.” Report for 1899, pp. 229
to 350, with map.
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specific gravity of between 1010 and 1'020. Prelimi-
nary experiments had shown that diatoms, which con-
stitute the chief food of the oyster, would grow in Salt
Lake water when it was reduced in density within the
limits in which the oyster would thrive, and it was
believed that they would be actually found in the
lake under the same density conditions. This as-
sumption was afterward verified by the investigation.

The inquiry embraced the question of the feasibility
of introducing not only the oyster, but also crabs and
fishes.

From its configuration, and from the information
which it was possible to acquire by correspondence,
Bear River Bay was selected as the first and prinei-
pal point for investigation, although, after the unfa-
vorable result of the examination there. inquiry was
directed to all other places which offered any prom-
ise of success.

The proportional constitution of the saline contents
of the waters of Great Salt Lake is not vastly different
from that of salt water. Great Salt Lake is salt, and
not alkaline. The physiological effect of its waters
probably would not seriously differ from that of sea-
water were it not for its high density, but to attempt

_to introduce marine animals into water having a spe-

cific gravity of 1168, when they have become adapted
by nature to a density of but 1:025, would be an utter
waste of effort.

During the writer’s visit to Great Salt Lake, he sev-
eral times heard the opinion expressed that the extrac-
tion of salts from the lake through the several agencies
acting in that direction would, in time, resultin a re-
duction of its density to a degree which would solve
the problem of the introduction of marine forms.
Seeing the great quantities of salt at the salt ponds,
and not appreciating the vast stores of the lake, the
mistake is not unnatural.
are annually taken from the lake for cominercial pur-
poses, but less than 84 per cent, or about 42,000 tons, of
this is sodium chloride. Basing the calculation upon
Gilbert’s estimated accumulation period of twenty-five
thousand years, the annual influx of salt from the
tributaries is about 16,000 tons, making the net loss
about 26,000 tons. The lake at present holds about
400,000,000 tons of commmon salt with a water density
of 1'168. A greater density than about 1-020 is not
favorable to the oyster, and to reduce the lake tothat
degree of salinity, its volume remaining unaltered,
would necessitate the extraction of about 360,000,000
tons of sodium chloride, and at the present rate of
loss this would require a period of nearly fourteen
thousand vears. It is not considered that the pros-
pect is such as to require very serious attention at
present and the niceties of computation have been
neglected.

It is evident that as Great Salt I.ake rises during an
annual or a non-periodical elevation, the general den-
sity of the lake water must decrease, for the increased
volume is due to the addition of fresh water, and the
total quantity of salt in the lake remains practically
the same. During a period of subsidence the contrary
is true.

Even should there be found a limited area where the
density conditions were such as could be endured by
the adult oyster, it would, nevertheless, be impossi-
ble to establish self-sustaining beds—that is, beds an-
nually replenished by young oysters produced thereon.
The young oyster is, for the first few days of its inde-
pendent existence, a delicate free-swimming organism,
extremely sensitive to sudden changes in its environ-
ment. A density variation of but a few degrees is suffi-
cient to kill it, and the eggs are not even capable of
efficient fertilization in water differing very much in
salinity from that in which the parents lived. It can
be readily seen that with an organism so fatally re-
sponsive to changes of environment there could be
practically no hope of securing a successful set of
young oysters, and the bed could only be maintained
by annual importations from the seacoast.

The objections to the planting of fish, oysters, ete.,
in Great Salt Lake are based on physical rather than
biological conditions. There is an abundant food sup-
ply, the water teeming with brine shrimnps and insect
larvae. The available fish food exceeds in quantity
that usually found in the sea, its abundance being
largely due, no doubt, to the fact that there are no fish
to consume it. The lake is also exceedingly rich in
minute plants, especially diatoms, which constitute
the chief food of the oyster, but from a practical point
of view this fact has no value when we are confronted
by the absolutely prohibitive physical conditions which
the present examination disclosed. '

There is nuch greater probability of attaining valu-
able results by introducing cat-fish into the fresh
sloughs near the mouths of the rivers than by at-
tempting the introduction of marine species into the
lake.

DEATH OF PROF. EDWARD ORTON.

We regret to note the death of Prof. Edward Orton,
who died at his home on October 16. Prof. Orton
was one of the foremost of American geologists. It
will be remembered that he was President of the Ameri-
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can Association for the Advancement of Science for
the current year, the meeting being held at Columbus,
Ohio, last August. We gave an extended biography
and portrait of Prof. Edward Orton in the SCIENTIFIC
AMERICAN for August 19, 1899.

—_— ¢ - -——

NEW YORK'S COAST DEFENSES.

The annual report of General Wilson, Chief of En-
gineers, which has just been issued, deals exhaustively
with the plans for coast defense around New York.
The- large appropriations of recent years have per-
mitted rapid progress. Some of the batleries are to
be lighted by electricity, and a plant for this purpose
has been established. The mines planted during the
war with Spain have been taken up, cleaned and
stored. The report states that the experience of last
year makes it essential that the engineer corps should
have authority to prevent trespass on mine fields
in New York Harbor, by shipping. At the southern
entrance to New York Harbor emplacements are almost
completed for the accommodation of sixteen 12-inch
mortars, two 12 inch breech-loading rifles on lifts,
thirteen 10-inch and five 8 inch guns on disappearing
carriages, besides minor artillery. The coast defense
of the United States at present- consists of the follow-
ing : Of guns mounted, there are twenty-seven 12-inch,
eighty-three 10-inch, fifty-nine 8-inch, forty-six rapid-
fire guns and one hundred and seventy-six 12-inch
mortars. Ready for armament, there are thirty-nine
12-inch, twenty-seven 10-inch, twenty-five 8-inch, one
hundred and fifteen rapid-fire and sixty 12-inch mor-
tars. Under construction there are nineteen 12-inch
guns, eight 10-inch guns, ten 8-inch guns, one hun-
dred and twenty-two rapid-fire guns and one hundred
and eight 12-inch mortars. In addition to this there are
twenty-five rapid-fire guns which are not yet begun.
This will nake, when all are completed and mounted,
eighty-five 12-inch guns, one hundred and eighteen
10-inch, ninety-four 8-inch, three hundred and eight
rapid-fire guns, three hundred and forty-four 12-inch
mortars. It is assumed that $4,800,000 will be re-
quired for the defense at Porto Rico.

et ——

A SEED TESTING PLANT.

The Agricultural Department is putting the finish-
ing touches on a plant whereby it will be able to more
thoroughly protect itself, farmers, and seedsmen gen-
erally against dishonest or careless persons who impose
on their customers by selling bad seeds. A seed-test-
ing house is being erected, comprising a store and
packing house 30 X 20 feet and a hothouse 80 < 18 feet,
in which germination tests will be made. For years
these tests have been made by the botanists in various
parts of the department’s main building; but the
work has so grown in importance and magnitude that
a special building has become necessary. According
to Botanist F. V. Colville, *‘ From tests in the past it is
evident that there is great carelessness in planting and
harvesting seeds, and also, undoubtedly, much sharp
practice is indulged in by dealers, who mix seeds of very
inferior grade or of an entirely different variety with
good seeds and sell the stuff as the best quality of
seeds.” For example: ** A lot of meadow foxtail seed
from Germany was only 27'5 per cent pure; it cost 35
cents a pound and was adulterated with seed worth
only 10 cents. Of seeds purchased in the open market,
the tests showed orchard grass 53 per cent bad ; red-
top clover, 73 per cent ; a lot of crimson clover, 98 per
cent bad ; and some Hungarian brome grass that failed
to germinate at all.” It is to defend our agriculturists
against such frauds as this, especially, that the new
system is being established.

—~—+ @0

RECENT APPLICATIONS OF ELECTRO-METALLURGY.

In a paper on this subject, read before the British’
Association by Mr. Cowper-Coles, says The Journal
of the Society of Arts, an electrolytic process for the
manufacture of reflectors -was desecribed, suitable for
making parabolic reflectors for search-lights. The pro-
cess consists in using a glass convex mould, on which
is chemically deposited a coating of metallic silver.
The mould thus prepared is immersed in an electrolyte
of copper sulphate, the mould being rotated in a hori-
zontal position, the number of revolutions being about.
15 per minute. The copper adheres firmly to the silver,
and together they form the reflector, which is sub-
sequently separated from the glass mould by placing
the whole in cold or lukewarm water, and then gradu-
ally raising the temperature of the water to 120° Fahr.,
when the metal reflector will leave the glass mould,
due to the unequal expansion of the two. The con-
cave surface of the reflector obtained is an exact repro-
duction of the surface of the mould ; it has the same
brilliant pelish, and requires no further treatment to
answer all the purposes of a reflector, with the excep-
tion that it must be coated with a film of some suitable
metal to prevent its tarnishing. Palladium is found to
answer this purpose best, as a bright coating can be
deposited rapidly to any desired thickness. Palladium
resists tarnishing and the heat of the arc to a wonderful
degree.
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AN UNDERGROUND CONDUIT-CROSSING FOR
ELECTRICAL CONDUCTORS.

Our illustrations represent a new crossing for under-
ground conduits for electrical conductors, which has
been invented by Vietor Koch, of Seranton, Penn.,
and which is arranged thoroughly to protect the con-
ductors from moisture and to permit the making of re-
pairs,

The crossing is provided with a base having its top
rabbeted along the sides. Oppositely-arranged longi-
rudinal trough-sections have projecting tongues con-
tinuous along the bottom and sides, the bottoum portions
engaging the corresponding rabbets in the base. The
transverse trough-sections which complete the cross-
ing are provided at one end with projecting tongues
to engage the corresponding rabbets on the base. The
sides of the transverse sections fit in the rabbets on the

PERSPECTIVE AND PARTIAL PLAN VIEWS OF
THE CONDUIT-CROSSING.

sides of the longitudinal sections. Our small plan view
of one corner of the crossing, with the cover removed,
shows the arrangement of rabbets and tongues. Upon
the longitudinal and transverse sections an arched,

cross-shaped cover is fitted, and connected with the,

sections by tongues and grooves so that moisture can-
not pass into the conduit in a longitudinal or a trans-
verse section or at the erossing. In making the va-
rious parts of the conduit the inventor employs glass
or other material impervious to water so that the wires
placed in a conduit are protected from the influence of
moisture. Interruptions in telegraphic, telephonie, or
other electric lines are therefore not likely to occur.

OO
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From Cable to Trolley on the Third Avenue
Railroad, New York.

The work of changing the Third Avenue Railroad
system in New York from cable to trolley has been
actively prosecuted during the past year, and last week
the first section of theroad from Sixty-fifth Street to
One Hundred and Twenty-ninth Street was put into
electrical operation. The difficult work of making the
necessary changes has been carried out without inter-
rupting the heavy traffic which passes over this road.
The improvement of the road has consisted in a gen-
eral reconstruction, in the way of laying down heavier
rails, in addition to the insertion of the appliances
necessary for its operation on the underground trolley
system. The old rails,

Scientific dmerican,

without interfering with the cables of the cable sys-
tem, the T-rails were not at first placed in the position
they will finally occupy, but had to be placed fully 9
inches apart in order to make room for the passage of
the plow on the present cable cars. This arrangement
was made possible by providing oblong bolt holes in
the insulator frames, with sufficient clearance to allow
each rail to be moved back 1%4 inches from its final
permanent position.

The change from one system to the ether on the
stretch of track above mentioned was mmadeimmediate-
ly after midnight on Saturday, at which time a large
force of men was stationed at the hand-holes and si-
multaneously moved the feeder rails to within half an
inch of their proper position, leaving room- for the
cable plows to pass. At half-past two in the morning
the cars were stopped, both feeder rails were moved to
place, and all connections made. In removing the
cables, they were cut and the sections were
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Mystic Lake and Lake Cochituate. Though three
distinet systems thus contributed to supply it, there
was barely sufficient water to meet the needs of the
people, which on a conservative estimmate would in 1895
amount to 84,000,000 gallons daily.

It was consequently deemed of the utmost import-
ance that there should be no delay in augmenting the
sources of water supply. By the legislative act of 1895,
the Metropolitan Water Board was created to act for
the State.

The act constituted a metropolitan district to in-
clude the cities of Boston, Chelsea, Everett, Malden,
Medford, Newton, and Somerville, and the towns of
Belmont, Hyde Park, Melrose, Revere, Watertown, and
Winthrop. By a special provision other cities and
towns may be supplied by the Board, of which provi-
sion Nahant, Swampscott, and Quincy have taken ad-
vantage. The issue of bonds to the amount of $27,000,000

hauled into the power house by means of

the main engines.

AN IMPROVEMENT IN ROTARY DRUM-
DRIERS.

A patent has been issued to John Bishop,
of Bartow, and Andrew P. Jerguson, of
Hull, Fla., for an improved drier designed
primarily for the handling of phosphaterock
and such material as may be allowed to
come into direct contazt with the products of
combustion. The drier is of the rotary-drum
type, aud is provided with longitudinal par-
titions forming as many contracted longi-
tudinal channels through which the mate-
rial to be treated is passed, thus providing
a large amount of radiating surface and
consequently increasing the efficiency of the
drier. The feed end of the drier is fur-
nished with a number of diagonal angle-iron
flanges, which, asthe drum revolves, feed the
material toward the partitions. The stock
is further advanced by angle-iron flanges on
the partitions, which, however, are used only when the
drum is horizontally mounted.

The inventors state that by the use of the econtinuous
partitions a large increase of effective heating surface
is obtained and that the material is more equally dis-
tributed, since it is divided into a series of sections
sliding over the heating-surfaces. The continuous par-
titions applied to an ordinary, direct-fired rotary drier
differentiate this apparatus from others of the saime
class.

et i et

WATERWORKS EXPANSION IN BOSTON.
BY J. A, STFWART.

Few people realize, even in Boston, the importance
and magnitude of the plans, which areat present under
way, to give that city a pure and adequate supply of
water for all purposes. Not only Boston is to be bene-
fited, but also the various municipalities which lie
within a ten-mile radius.

It was in 1893 that public attention was called to the
inadequacy of the water provision and the imminent
danger of deficiency in time of drought, by a legisla-
tive act authorizing the State Board of Health to pre-
sent a plan for a suitable water supply for the city of
Boston and its suburbs.

At thattime Boston was receiving some 57,000,000 gal-
lons of fresh water daily from a watershed of about 120
square miles. About five-eighths of the supply came
from Sudbury River and its tributaries (constituting the
Sudbury system) and the remainder was drawn from

|

AN IMPROVED ROTARY DRUM DRIER.

was authorized, the total cost of the extension being
estimmated at $20,000,000. By the construction of the
proposed works, the water of the Nashua watershed,
an area of about 118 square miles, capable of yield-
ing, even in a series of very dry years, 105,000,000
gallons of water daily, will be stored in a great reser-
voir, 614 square miles in area, on the sonth branch of the
Nashua River. This water is conveyed by the new
Wachusett aqueduct to the new Sudbury reservoir in
Southborough and Marlborough ; thence with the
mingled waters of the present Sudbury and Cochituate
systems of the city of Boston to the Chestnut Hill
reservoir and to Spot Pond, whence it is distributed
to the various cities and towns of the metropolitan
district, insuring a daily supply of at least 173,000,000
gallons, double that of all other sources combined
for the use of the district.

The carrying out of the plans requires the erection
of a large dam and dikes at Clinton, Mass., and the
construction of a vast storage basin. The building of
new pumping stations and the laying of great main
distributing pipes are among the minor operations in-
volved. As the first duty of the Board. however, was
to furnish increased water supply at the earliest period,
its efforts were at once directed to the completion of
the Sudbury reservoir (a work half finished by the city
of Boston) and the building of the Wachusett aque-
duet. The latter important work, begun early in 1896
and completed in 1898, embraces (1) a tunnel two wiiles
long through rock so compact as not to requirealining

for half its length, (2) a

which weighed 80
pounds to the yard, and
were in 30-foot lengths,
have been replaced by
100-pound, 60-foot rails.
A further immprovement,
having for its object a
smoother, running
track, was the uniting
of the rails by means
of cast-welded joints.
The improvement re-
sulting from this change
alone has been very
marked ; the running
of the cars being excep-
tionally smooth and
noiseless.

The change to elec-
tric power necessitated
the laying of the ducts
for the electric cables,
the construction of
handholes, 15 feet apart,
at the side of the slot
rails, and the putting in
position of the insula-
tors which carry the T-
rail conductors. As this
work had to be done
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masonry aqueduct,
seven miles long, with a
bridge of seven spans
and 360 feet in length
across the Assabet
River, and (8) an open
channel, three miles
long, following the
course of a brook into
Sudbury reservoir. The
masonry aqueduect,
which is 11 feet 4 inches
wide and 10 feet 5 inches
high, has a maximum
capacity of 300,000,000
gallons daily. It ter-
minates at a point on
the Sudbury watershed
in the town of North-
borough. Its waters
then run for three miles
through the open chan-
nel, which is 20 feet
wide at the bottom, to
Sudbury reservoir, from
which a second aque-
duct issues, branching
at Weston into two
great pipe lines, one
taking a northeasterly
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course to Arlington, the other running southeast to
Chestnut Hill reservoir. The waters of the Nashua
River were diverted into the Wachusett aqueduct by
means of a temporary dam, which will also serve asan
aid in prosecution of work upon the maindam. The
completion of the Sudbury reservoirin 1898 and its con-
nection with the Nashua River by means of the Wachn

WACHUSETT

AQUEDUCT—BRICK AND CONCRETE
CONSTRUCTION.

sett aqueduct gave the metropolitan district an addi-
tional storage basin of nearly two square miles, averag-
ing 19 feet in depth, and having a capacity of 7,500,000

COMPARATIVE TABLE OF AREAS, DEPTHS. AND CAPA-
CITIES OF STORAGE RESERVOIRS, WITH HEIGHTS
AND LENGTHS OF DAMS.

Maximum
A A Height of Dam. : . Capac-
ati rea verage sengtl it
Nan‘;‘} ﬁggerlv‘gf;‘ tion (Square | Deptl 1 ||of Dam ( Milﬁon
° | Miles). | (Feet). (Feet). | Gal-
Above | Above lons)
Ground.| Rock. :
Wachusett reservoir,
888000 in. .. 656 46 129 158 1,250 | 63,068
Nira, near Poona,
ndia.. ......... 725 27 100 o 3,000 | 41,143
Tansa, Bombay, In-
ja.. ... .......| 5560 33 127 131 8,770 | 37,500
Khadakvasla. Poona,
ndia............ 550 32 100 107 5,080 | 36,137
San Mateo, Cal......} .... 170 . X
New Croton, N.Y...| .... 157 290 1,270 | 32,000
Elan and Claerwen.

Birmingham,!

Eng., water-|

works (total for

six reservoirs)...| 2°34 43 98 to 128 4,460 | 20,838
All Boston water-,

WwOrks reservoirs:

combined... .... | 582 14 4 to 65 . | 15867
Vyrnwy, Liverpool,

F:n%i ........... 175 o3 o 84 129 1.350 | 14,560
Ware River, Mass

(contemplated)..| 1°62 33 K4 785 | 11,190
Sodom, N. Y........ 7R 89 500 9,500
Hemet, San Jacinto,

Cal.o.ouvoninns 150 200 8,500
Sudbury reservoir,

Boston water-

WOTKS. .. oo vvvens 191 19 65 70 1,865 7438
Titicus, N.Y........ — e 105 115 7,000
Hobbs Brook, Cam-

bridge water-

worke..... .. .. 1:00 12 23 2,500
Cochitaate, Boston 1

waterworks. 135 8 2.160
Hopkinton reservoir,

Boston water-

WOrKE.....uves .| 029 25 52 2 1,500 1,500
Furers, France.... .| .... l 146 184 422

NoTE.—The heights of dams are given from the ground and rock up to
the level of full reservoir. The lengths of dams are the distances across the
valleye at the level of full reservoir on the line of the main dam. The
capacities are given in United States gallons,
gallons, thus increasing the daily supply from 69,000,000
to 100,000,000 gallons, and enabling the people to receive
and enjoy to a large extent the better water which
comes from the Nashua River.

Although the VWater Board could rest upon its oars
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at the termination of its primary task, the progress of
extension has been persistently pushed. Preparations
have been quietly and steadily going on during the past
four years for the most imnportant work and the climax
of the scheme—the construction of the Wachusett dam
and reservoir in Worcester County. This projected
reservoir will supplement and cast into the shade all
previous parts of the system. Itis evident that it ex-
ceeds in vastness and engineering greatness anything
before attempted. When completed it will hold about
63,800,000,000 gallons of pure water, or about four
times as much as all the present reservoirs, ponds, and
basins in the Sudbury, Cochituate, and Mystic sys-
tems taken together. The accompanying table shows
that the Wachusett reservoir exceeds in capacity the
Nira basin, near Poona, Hindostan, by more than a
third. The mammoth reservoir

Tansa, in Bombay, and the Kha- R

293

eleven people found homes on the land required for
the reservoir. In addition it has been found [necessary
to taka the whole area of St. John’s Catholic cemetery,
in Clinton, the removal of which will be required.
Negotiations in settlement of claims have conse-
quently formed a large part of the preliminary plan-
ning. The outlay for this has reached a total of $1,-
905,734.22, and a few claims are still pending. In some
cases, it is easy to see that no amount of monev
(though the State has made adequate financial coin-
pensation) could offset the heartbreak at leaving the
spot where a family had been rooted for a century.
The removal of the soil is one of the larger oper-
ations connected with the construction, involving as it
does an expenditure of $3,000,000. The Board has
reached the conclusion that- brush, peat, mud, and

dakvasla, at Poona, are left still
further behind. The next largest
reservoirs yet completed, the San
Mateo, California, and the Croton,
New York, could both be almost
contained in the Wachusett. With
but one exception, the Periyar, now
building in India, the Wachusett
is the largest retaining reservoir in
the world.

The site of this great storage
basin is in one of the sightliest
sections of Central Massachusetts,
about 35 miles northwest of Boston,
and about seven iiles northeast
of Worcester. On account of the
rocky nature of the soil, very little
opportunity is given for agricultural
pursuits, and the population is but
69 to the square mile. The region
was settled early in the present
century. The scenery is diversified
by hills, valleys and woods. Near-
by toward the north stands Mt.
Wachusett like a guardian sentinel.
The land is elevated, broken, and
of good quality. Merrimac schist,
calcareous gneiss and the St. John’s
group, constitute the geological for-
mation. West Boylston, a busy manufacturing village
of 3,000 inhabitants, will pass out of existence.

The entire area of the watershed is 11823 square
miles, and at its highest point its elevation above sea-
level is 2,002 feet. There are 2,000 acres of cleared land
to be flooded ; 1,801 acres of wooded land ; 81 acres of
stump land ; and 318 acres of water surfaces. The ele-
vation of the reservoir is 385 feet above Boston water-
works base, thus affording an adequate head to reach
the highest buildings in Boston.

The great retaining chamber is created by building
a masonry dam across the Nashua River just above
the town of Clinton, and by constructing dikes to the
north and south of the main dam to prevent overflow-
ing in certain other directions. The areato be sub-
merged is 4,195 acres or 6'56 square miles exclusive of
margins. The length of the basin is 814 miles, and the
total length of shore line, exclusive of

TERMINAL CHAMBER, WACHUSETT AQUEDUCT.

minor organic matter when accumnulated at the bottom
or along the sides of reservoirs and basins soil the water
at times and infect it with living creatures ; consequent-
ly, like the recently built basins, the big reservoir will
be scraped free of such organic matter down to bed
rock, sand or mineral earth. An average of 9 inches of
black loam is being taken from the wooded land and
11%5 inches from the cleared land. Near the edges of
the reservoir the soil is being removed by teawms, scrap-
ers, ete., but by far the greater quantity is being car-
ried by the soil-scraping railroad and deposited in the
north dike where it cannot unfavorably affect the water
in the reservoir. This dike, which will cost half a mil-
lion dollars, runs along the northerly side of the reser-
voir from Clinton to West Boylston and Sterling, a
total length of 8,550 feet. The top of the dike is raised
15 feet above the high water level in the reservoir and

islands, 35 miles. As the shores are ex-
ceedingly steep by reason of surrounding
hills, the average depth of the reservoir
is 46 feet, which is an unusual depth, and
in places it reaches 129 feet.

The new basin will submerge a small
part of Clinton and of Sterling. A great
deal of Boylston and almost all of West
Boylston will be wiped.out. The build-
ings now being removed include 6 mills,
4 churches, 6 schoolhouses, and 224 dwell-
ings. One thousand seven hundred and

SITE OF DAM, WACHUSETT RESERVOIR.

- —
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NORTH DIKE, EASTERLY PORTION MAIN CUT-OFF TRENCH.



294

is made 50 feet wide. The slope on the reservoir side
of the embankment is formed of a thick bed of imper-
vious gravel, covered with broken stone, and paving or
rip-rap. There will be another dike on the southerly
side of the reservoir one-half a mile in length, and ris-
ing 10 feet above the level of the water, consisting of
an earth embankment with a concrete core wall built
upon the solid rock.

The main dam is located across a narrow gorge about
3,000 feet above the dam of the Lancaster mills, at Clin-
ton. The general form of the cross section is the same
as that adopted for the new Croton dam, in New York.
It is similar in many respects to the Furens dam upon
the Furens River, in France, built in 1866, and to the
Tansa dam of the Bombay waterworks, constructed in
1891.

The damn will rise 10 feet above the level of the full
reservoir. At the water level it has a thickness of 19
feet, and 145 feet below the water line the thickness
increases to 11914 feet. It is composed entirely of
masonry. Its total length is 1,230 feet ; but only 750
feet has a depth from high water to the rock exceeding
40 feet, and but one-fifth exceeds 120 feet in depth.
The maximum depth from high water to the rock at
the down-streain edge of the dam is 158 feet.

Advantage has been taken of the favorable topo-
graphy at the northerly end of the dam to provide a
very long overfall and a waste channel for wasting the
water during floods without permitting it to flow over
or near the high part of the dam. The overtall has a
length of 450 feet,and will discharge a quantity of
water equal to 8 inches in depth over the whole water-
shed in twenty-four hours. The greater part of the
overfall is to have a masonry crest at the level of the
full reservoir ; but foralength of 120feet it is proposed
to keep the masonry crest 3 feet longer, and to retain
the water at the full
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Sorrespondence.

Raising a Russian Battleship.
To the Editor of the SCIENTIFIC AMERICAN :

I beg to bring to your notice the following matter:

Some two years ago a battleship of the imperial
Russian navy of about 6000 tons having struck on an iso-
lated rock, sank in 96 feet depth of water at a distance
less than three nautical miles from the coast.

A salvage company offered to raise the ship and tow
her up to the docks at the nearest port, working on
the principle of “no cure no pay.” The government
was to pay to the company on their delivery of the
ship as aforesaid the sum of 950,000 rubles, say
£101,500 sterling English worth. The contractors suc-
ceeded in straightening the ship on her keel, but failed
toraise her, and retired. Later on some private effort
was made to rescue the ship, but with no result, owing
to the insufficiency of technical means used for the
purpose and a complete inexperience in such work.

Perhaps American engineers will be tempted to test
their world-renowned genius on this job. The govern-
ment is always willing to pay the above sum for the
ship if raised (in whatever condition she may prove to
be) and brought to the nearest port into dry dock.

The work of raising the ship, if commenced in spring
(April), can be carried on until the close of navigation
at end of November. All engines, contrivances, etc.,
which will be brought over fromn America or elsewhere
for the salvage purpose will be adinitted here free of
custom dues.

Workmen and divers, likewise timber of every kind
and description, can be procured here at a very low
price unknown in America. In case a stratagem would
be contrived to work the raising of the sunken ship
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more properly speaking, upheavals of the soil. The
nature of these perturbations is evident at Naazli,
where the ground rose five or six feet in some places,
and subsided as many in others. The effects pro-
duced are most extraordinary.

The village of Haskieu looks as if it had been snatched
up by some mighty hand, crushed in an all-powerful
grasp, and then violently hurled back to Mother Earth.
At Aidin a plane tree, which can with difficulty be
encircled by two men, has sunk to the bole, the sur-
rounding houses being little damaged.

Between Aidin and Nazli the railway line for 800
yards was shifted seven feet and raised five.

Near Kocharli an enormous crevasse half drained
the Meander, while at Yeni Bazaar so large a body of
water was ejected from fissures in the soil that a thou-
sand sheep were carried away and the shepherd
drowned. In Karaja Su all the water has withdrawn
and the wells have dried up, whereas at the Djinli
Kaya antimony mines, near Odemish, the volume
has increased four-fold.

The pillars of the bridge at Seraikieu have turned
round on themselves, but the embankments have suf-
fered little. All the towns and villages in an area of
2,500 square miles have either been totally or partly
destroyed, and at Seraikieu, once a busy center, now a
heap of ruins, a fire broke out and completed the de-
struction.

Denizli has 2,700 houses and shops on a level with
the ground ; Bouladan, 1,500 ; Nazli, 1,200 ; Aidin, 500 to
600 ; Ortakché, 300 to 400. Karaja Su, Bosdoghan and
Turkass may be said to be totally destroyed, for the
few houses still standing are so shaken as to constitute
in themselves a source of danger. Honas, New Shainli,
Yeni Bazaar, and Morali require rebuilding.

The loss of life is, comparatively speaking, small,
being variously esti-

height by meansof stop
planks or movable
gates.

[ 1 A

WACNUSETT RESEAVOR

mated from 1,200 to

Gatehouses are pro-

vided on the up-stream
and down-stream sides
of the dam, with four
48-inch pipes connect-
ing them, which are to
serve the joint purpose
of supplying water to
the aqueduct leading to
the Sudbury watershed
and of conveying the
waste water to the river el
below. T hese pipes, ) L)
with the large head
upon them when the
reservoir is nearly full,
have sufficient capacity
to take the waters of a
large freshet.
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case in earthquakes, the
wounds are bad, but
the number of the
wounded is, luekily,
smail, not exceeding
1,000 to 1,500. Fully
100,000 persons are de-
prived of shelter, and
disease will, ere long,
count more victims than
the earthquake, espe-
cially at Denizli, which,
- as its name implies, is a
place of nany waters.
WALLACE H. TURRELL.

Smyrna.

—_— et ———

A part of the trench
which is to be cut along
the line of the north
dike and filled with unpervious material has been dug.
It has a bottomn width of 30 feet. The railway for re-
moval of the soil scrapings has been constructed and a
substantial and successful beginning has thus been
made in the construction of the great reservoir.

As may be inferred, the water that will be stored in
the Wachusett reservoir is the best that has ever been
distributed in Boston. The Water Board at its well-
appointed laboratory, through its biological depart-
ment and inconnection with the State Board of Health,
makes scientific inspection each week of water drawn
from various points of the works. The building of a
reservoir of extra large size permits the water to be
stored long enough to bleach and improve by the de-
composition and disappearance of the organic matter.
The diversion and purification of sewage and manu-
facturing wastes and the drainage of swamps further
aid in furnishing a good quality of water.

Antiquities at Ephesus,

There are many antiquities now on view at Ephesus
having been unearthed by the excavation of the Aus-
trians. A great theater has been dug out, the whole
of the columns of the proscenium and the passage and
anteroom, with mosaic pavements, have been opened
up and work is going on still in the upper portions of
the theater. In the street in front are the marks of
chariot wheels along the pavement. There are also
the whole series of buildings behind and underneath
the gymnasium, including marble water troughs, sculp-
tured with oxen and oak wreaths and fine marble
doorways in situ. A semi-circular marble portico with
its steps, which occupy the whole east side of the har-
. bor, is now being excavated. It is believed St. Paul
landed at these steps.

-

40

PRroOF. NussBAUM, of Hanover, has discovered that
the plastering on the walls seriously affects the acoustic
properties of a room. He finds that the best results
are obtained by using pure gypsum that has been
heated to a white heat.

MAP SHOWING LOCATION AND SCOPE OF THE NEW BOSTON WATERWORKS.

when the sea over her is frozen, good, solid ice of un-
limited strength isto be met during four winter months
—December to March—and the assistance of the pow-
erful ice breaker ‘‘Ermack” could be easily procured
on very moderate terns.

In case you would bring this matter to the atten-
tion of your countrymen, and any of them are will-
ing toundertake it, I shall be glad to give all neces-
sary particulars in regard to the matter. I amn in a
position, owing to my connections with the Navy De-
partment, to assist in furthering the enterprise.

M. POGGENPOHL.

St. Petersburg, 57 Liteinaia, Russia, October 13, 1899.

Recent Earthquakes in Asia Minor.
To the Editor of the SCIENTIFIC AMERICAN :

Commencing just above Hierapolis, the sacred city
of the Phrygians, and ending in an abrupt promontory
at Priene, once famous for its Panionian games, the
range of Mt. Mastaurus traverses one of the most fer-
tile regions of Lesser Asia.

To the north extend the rich plains of Ionia and
Lydia; to the south the Meander *‘ winds its slow
length ” through loam tracts studded with towns and
villages.

A long chain of hot springs, somme of them chalyb-
eate, one or two small lakes of hot mud, as well as the
formation of the rocks, clearly demonstrate the voleanie
nature of this region.

On Wednesday morning, September 20, at 4:5, a
strong earthquake shock, lasting thirty-five seconds,
followed by a number of lesser concussions, sadly
reminded the inhabitants of this province that the
‘“latent forces” were by no means extinet. The seismic
waves were, in the first commotion, long, and took a
southeast to northwest direction, as is shown by the
lines made by the seismograph and the zones in
which the buildings fell—this, of course, in those cen-
ters where it was not felt in all its might, for there
everything is in ruins.

In subsequent shocks the waves were short, being,
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Armored Glass,

Glass plates cast with
wire gauze, or rather
mesh, inclosed in its substance, submitted to testsat the
Chemnitz Technical Institute and the Vienna Techno-
logical Museum, were found to possess great consist-
ency as well as resistance to pressure, shock, and the
effects of heat, the resistance being 255 kilogramines
per square centimeter (361 pounds per square inch),
and the consistency 23512 kilogramines per square
centimeter (3,610 pounds per square inch) of the trans-
verse sectional area. While plates of ordinary glass
frequently broke under the sudden application of pres-
sure, the strengthened glass was only cracked; and
the cracks caused by rapid changes of temperature
permitted neither damp nor flame to pass. It has al-
ready been proposed, says The Journal of the Society
of Arts, to use the strengthened glass for protecting
water-gage tubes; and the above named qualities
would seem to indicate its use for the glasses of safety

lamps.
—_— ., r-—

Tobacco Plant Experlments'.

Dr. Albert S. Woods, of the Division of Vegetable
Pathology, in the Departinent of Agriculture, is car-
rying on soine interesting tobacco plant experiments.
He is growing a lot of tobacco plants, and they receive
their nourishment from a bottled mixture which he
deals out to them at stated periods. The idea is to
try various substances and find out whether they will
thrive on a certain diet, or whether they are injured
by the treatment which is given them. The tobacco
plants are grown in pots filled with sterilized sand.
Only boiled and filtered water is given them, so that
the plants cannot receive any nourishment, either solid
or liquid, which is not intended. At present a mixture
of potash, iron, nitrogen, phosphoric acid, lime, ete., is
being used. This liquid is diluted with 500 parts of
water, and a certain definite amount is poured out on
the plants. The condition of the plants is carefully
examined under variations of the mixture.

A MONEY order department has been opened in
Dawson City.
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Science Notes,

The Johns Hopkins University will have an impor-
tant exhibit at the Paris Exposition. It will include
the celebrated concave gratings of Professor Rowland,
instruments from their laboratory and examples of
the work done with them.

The cultivation of fruit trees along the highways of
France is being extended each year, the government
having adopted this practice as a source of revenue, so
that now roadside fruit cultivation has become an im-
portant branch of national industry. Statistics of it
will be found in the current number of the SUPPLE-
MENT.

Grant Allen, the voluminous and versatile Anglo-
Canadian author, is dead. He wrote many popular
books upon scientific subjects, specially the Darwinian
theory of evolution. His writings were not confined
to scientific subjects, however, but included works of
fiction, theology, guide books, and he also wrote some
curious articles upon Italian art.

The United States Publishers’ Building at the Paris
Exposition is now being constructed. 1t is for the ex-
clusive exhibition of American printing machinery
and allied interests and will be the headquarters for
the publishers of the United States. A large number
of the latter will exhibit bound volumes of their pe-
riodicals and current numbers will be kept on file for
the use of visitors.

A hard rubber steamn acid pump is made by a New'

York firm. It is designed specially for conveying
acids, chemicals or any volatile liquid. All parts which
come in contact with such substance are of hard rub-
ber. These parts are held by and mounted on iron,
which takes up all the strain incident to the work
performed. These pumps are operated by steam like
the ordinary steam pump or by electric motor.

Several months ago a bather was diving in shallow
water and fractured several of the spinal vertebre. He
was taken to Roosevelt Hospital, New York city, and
an operation was performed upon himw for the removal
of the fractured pieces of bone. The result of the
operation has been very satisfactory and the improve-
ment from day to day 1s marked. He is now regain-
ing the sense of touch and has some slight control of
the muscles.

There is every indication that the Dewey arch will
be perpetuated in stone. There is a considerable dis-
cussion as to the proper location of the arch. It is
the opinion of many of the sculptor-mmembers of the
National Sculpture Society that the present location
is the best which could be adopted. The arch is con-
sidered by some people to have the effect of dividing
traffic instead of confusing it, and the efficacy of ‘‘re-
fuges” in London and Paris streets is conceded.

The Board of Health of New York city has re-
ceived a communication from the Board of Health in
Michigan stating that twenty clerks of that State
who were working over old volumes of records were
taken ill with consumption and died. The books were
examined by a bacteriologist and were found to be
full of tubercules and bacilli, and it is thought they
became infected from a clerk who had consumption
and who had the habit of moistening his thumb with
saliva when turning the pages.

A perpetual calendar has been constructed by a
Frenchman named Jagot. It consists of five wheels
having a total of ninety-six teeth and of nine levers
or catches. It indicates automatically, without any
attention save winding, the day of the week, the date
and the month, and shows the 29th of February every
four years, besides suppressing it in the centenary
vears that are not leap vears and showing it in those
that are. A further description of this device will be
found in the current number of the SUPPLEMENT.

New York undoubtedly possesses the finest morgue
in the world. It was built two years ago, and has a
capacity of 125 bodies, which are kept in cold storage.
The bodiesare not made a grewsome exhibition as 1n
Paris, and the room in which they are kept is not more
repulsive in appearance than a safe deposit vault.
There are fromn twenty to fifty arrivals a day, and in
1898, 8,122 bodies passed through the morgue. The
bodies of unclaimed persons are photographed and
their clothing is preserved for a period of six months.

Amateur photographers will receive excellent treat-
ment at Paris. The French Commissioners have made
a ruling concerning the taking of pictures at the Ex
position. Cameras will be allowed on the Exposition
grounds after a permit has been secured from the
Exposition authorities. A charge of ten cents will be
made for this, and the applicant will be required to fur-
nish his name, age, and other personal data together
with his residence in Paris. Only the buildings and
general groups can be taken. - Photographs of indi-
vidual exhibits will not be allowed, as the patent laws
of France guarantee the patentee against photogranhs
of articles exhibited. A charge of $2 was made for
similar privileges at the World’s Fair, in Chicago, and
photographs were even then taken with difficulty. It
is gratifying to know that the French Commissioners
have made such a wise decision so early.
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Engineering Notes,

There are 1,135 miles of railway in Cuba, 551 miles of
which are controlled by British companies.

The Pennsylvania Railroad Company has contracted
for 100,000 tons of steel, and it is said the price to be
paid is $33 per ton.

An acetylene gas lamp exploded on the train which
runs from Aix-la-Chapelle to Berlin. The compart-
ment happened to be empty at the time so that no one
was injured.

A record in shipbuilding has been established at
Devonport, England. The first-class battleship ‘* Bul-
wark” of the ‘* Formidable ™ class is ready for launch-
ing after being in haud for only seven months.

“ La Lorraine™ of the Compagnie Generale Trans-
atlantique will be ready in the spring. She is 580
feet long and her displacement is 15,000 tons. Her
engines are of 22,000 I. H. P., and she will mmake 22
knots.

A glass factory has been started at St. Helens, Eng-
land, in which the whole system of blowing is replaced
by an automatic arrangement of molds and blowpipes
worked by compressed air. The output has been much
increased.

One hundred and twenty-seven establishments in
Tokyo use gas engines and there appears to be a great
field for American gas engines in Japan, as light power
is needed for many industries. Gas is also used to a
considerable extent for cooking and lighting. The
gas plant at Tokyo has been increased 50 per cent dur-
ing the past few months.

Admiral Crowninshield recommends the substitution
of shore barracks for receiving ships in the navy, and
estimites have been prepared for submission to Con-
gress ; these are for fireproof barracks for 1,000 sailors
of the Brooklyn navy yard, to cost $800,000. For
barracks for 500 sailors each at League Island, Nor-
folk, Mare Island and Bostcn, the cost will be $400,000
in each case.

A 25-mile railway for the Philippines was recently
packed in the hold of a steamship at San Francisco.
Everything needed for the railroad was sent except
the ties, which will be obtained in the islands. It is
said that the railway will be used to extend the 30
miles of . railroad now controlled by the American
troops. The engineering corps will build the bridges,
ete.

First-class passengers in England have increased
o:ly 10 per cent in ten years, while the number of the
third-class passengers has increased 41 per cent. Out
of 1,063,000,000, passengers traveling with regular
tickets excluding commutation tickets, 963,673,996 went
in third class compartments ; 66,199,930 in second-class
and 33,037,190 in first-class compartments, so that out
of 100 travelers, only three went first-class, six second-
class and ninety-one third-class.

Proposals are being entertained by the French
military authorities for a new weapon called the pistol-
saber. It1s an ordinary saber provided with a small
firearn lodged in the hilt. On encountering a resist-
ance surface the blade recedes and discharges the
pistol, a recoil of about {5 of an inch being all that is
necessary. The shot will penetrate a steel breastplate.
The new weapon will weigh only a third more than
the ordinary saber, which of course, when the pistol is
not loaded, can be employved in the usunal way.

News dispatches from the Transvaal state that
armored trains are being used to transport troops and
passengers through the districts which are menaced.
Such trains are nearly always improvised and are noth-
ing more than a train of ordinary freight cars whose
resistance to -attack has been increased by plating
the inside with sheets of metal. Holes are pierced in
the cars through which rifles and small eannon could
be used on the attacking party. Sometimes a freight
cal' mounting a piece of artillery forms a part of a
train. These trains are improvised as needed and are
fitted up with the nearest materials available, such as
sheets of steel, sandbags or lumber. Such trains were
used with great satisfaction in the Egvptian war.

A new German canal is now proposed between Riesa
and Leipsic, and the plans have now been completed.
The canal will be 42 miles in length, and being built
entirely in Saxon territory will in no way conflict with
foreign state interests. It is estimated that the cost
of building this canal will be higher than usual with
canals of the same length. This is partly on account
of the difficulty which will be encountered in getting

over the watershed. The total cost of the erown and .

slope work, road and railway crossings, lift work, water-
feeding, ete., will amount to $9,044,000. The cost of
the harbor in Leipsic will amount to $2,142,000, and to
connect, the canal with the Pleisse will require $831,000.
The project indicates Saxony’s interest in helping its
commercial and industrial people. Riesa is the grain
center of this kingdom and Leipsic is its largest city.
The latter, for a long time, has been the center of an
enormous trade, largely due to its fairs, which occur
twice a year, one in April and the other in September.
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Electrical Notes.
It is proposed to build 70 miles of trolley road be-
tween Buffalo and Erie, and a company has been
incorporated with this end in view.

Strange to say,in England a church has not the
legal power to substitute one method of illumination
for another without obtaining an ecclesiastical license
called a “ faculty ” for the alteration.

A series of experiments has been recently carried out
under Prof. Carus-Wilson’s direction on the three-phase
railway connecting Thun with Burgdorf, with the view
of ascertaining the ability of polyphase motors to ac-
celerate heavy trains on ordinary lines.

Telephonic communication between St. Petersburg
and Moscow is obtained by a line 412 miles long. It is
said to be the longest single line in Europe. Nearly
all of thetownsin Finland are connected by telephone ;
the rates are very low.

The best way of testing the balancing of armatures
is tomount them in bearings which are free to move,
then while the armature is running the heavy side can
be found with a piece of chalk and counterweights ad-
justed on the opposite side until the cessation of move-
ment of the hearings shows that the center of gravity
coincides with the axis of the shaft.

An interesting bulletin board was mounted on the
Thames Embankment of London to report the yacht
races. A huge screen was fitted up in front of a news-
paper office, and it was properly painted to represent
the course. Small electric green and red glow lamps
were used to represent the yachts, and they were
pushed along thin copper rails once every ten minutes.

Prof. Bergmann, the great surgeon of the Berlin
University, states that the healing power of the Roent-
gen rays are imaginary. The determination of the
presence and position of foreign bodies has been ex-
tremely successful with the Roentgen rays, as is well
known. Their use in connection with broken bones
has also been very satisfactory. The hope of discover-
ing, by the aid of the Roentgen rays, the position of
bladder and gall stones has not been fulfilled.

A water-driven electric plant is proposed in Brazil to
obtain 16,000 horse power from the Tiete River and
transmit it electrically to the city of San Paulo, 24
miles distant. A masonry dam 1,000 feet long and 35
feet high will be built, and the water will be conducted
by a steel conduit 12 feet in diameter and a half mile
long to the turbines. The electric transmission is to
be at 20,000 volts, three-phase, and the current will be
used by a company which owns 104 miles of street rail-
way in San Paulo.

The Dubois system of telegraph pole protection isde-
scribed in the Moniteur Industriel. It consists of sur-
rounding the portion of the pole in the ground with
an earthenware pipe very similar to a small drai: pipe.
The end of this pipe comes just above the surround-
ing soil. Into the space between the pole and the pipe
the inventor introduces a mixture of sand and resin.
The resin is poured in first, and when it solidifies the.
sand and resin form a watertight preventive against
the rotting of the butt of the pole.

Soundings have been taken forrock bottomm founda-
tions for the new dam to be built across the Housa-
tonic River, five miles above Derby, Conn. The
Housatonic Lighting and Power Company purposes to
generate electricity enough to be conveyed in any
desired volume to all the cities of western Connecticut,
for the operation of factories and trolley cars and for
the lighting of streets. The dam is to be so high that
droughts are expected to cause no interruption in the
transmission of power. The electrical equipment will
be placed close at hand.

The London Lancet gives an acecount of an instru-
ment called the neurotone for applying a gentle elec-
tric current to the skin. The apparatus is contained
on a base plate, at the bottomm of which are mounted
the two electrodes which areapplied to the skin. They
consist of polished metal plates 3!4 inches long by 1
inch wide with a suitable gap between. The batteries
are connected to the apparatus with a flexible cord.
It is held in the hand and moved over the affected
places about the same way as a flat iron is used in
ironing clothes. The current, can be varied tosuit the
different requirements of the patient by a regulator
on the base.

The Orleans Railway Company is prolonging its
main line into the heart of Paris as far as the Quai
d’Orsay, as we have already shown in an illustrated ar-
ticle. The distance is 2'3 miles. and 19 miles of this
road will be underground. At the Austerlitz station,
steam locomotives will be taken off the trains and elee-
tric locomotives substituted. The current will be gen-
erated as three-phase at 5,500 volts, 25 alternations per
second. The generating station is over three miles
from the terminal at the Quai d’Orsay. The sub-sta-
tions at the two termini will contain rotary converters
and a large battery, which will deliver current at 550
volts to the line. Continuous currents will also be fur-
nished from other rotary converters for the lighting of
the stations.
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YACHTING ON THE GREAT LAKES,
BY WALDON FAWCETT.

Every international race for the ** America’s” cup has
had its effect upon yachting on the Great Lakes, both
in the stimulation of additional interest and in influ-
ence upon approved design in yacht construction.
The season of 1899 is sure to prove doubly produc-
tive in this sense from the fact that the object lessons
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Great Lakes in yachting as a sport. Yet on the five
Great Lakes, and the connecting rivers, there are three
great yachting associations, embracing upward of
twenty-five separate clubs; the membership in several
of which ranges from 500 to 600.

The development of lake yachting has extended over
about half a century, and the respective merits of
centerboard and fin - keel have nowhere been more
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modeled pretty closely upon the designs of ocean racers.
This resemblance may be traced in almost all the
yachts which have captured championship flags of any
importance for some years past. The lines of the
‘“Gloriana” were followed in the construction of the
“Neva.” The ‘‘ Sultana,” of Toledo, which won the
Inter-Lake Association championship in 1894, is sugges-
tive of the ‘* Vigilant.” The designer of the * City of

“BEAVER,” DEFENDER OF THE “CANADA’S” CUP IN 1899,

SCLAM.ILY,

“VENCEDOR"” AND “CANADA,’ CONTESTANTS FOR THE ROYAL CANADIAN YACHTING CLUB CUP IN 1896.

afforded by the great contest off Sandy Hook are aug-
wented by those derived from an international race on
the lakes as well.

The fresh water yachtsman finds, therefore, sugges-
tion of many ideas possible of embodiment in lake
yacht building practice. On the other hand, he has
before him a demonstration of the practicability of
late innovations when governed by the peculiar condi-
tions of the inland cruising and racing field.

It is perhaps not unnatural to find a pretty general
lack of appreciation of the depth of interest on the

VENCEROR

CANADA

vigorously debated by verbal argument and actual
contest. The appearance in a race for the ** America’s”
cup of any new type or modification upon any existing
one has been speedily followed by its advent upon
fresh water, and, with a mere suggestion for a basis,
the American and Canadian yachtsmen on the unsalt-
ed seas have worked out iimprovements and discoveries
which have been deemed worthy the attention of the
most capable designers on both sides of the Atlantic.

At the same time the boats with which these inter-
esting experiments are made are almost invariably
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WON BY “CANADA.”

the Straits ” and ‘* Alice Enright,” of Detroit, evidenced
his admiration for the * Volunteer.” The *‘Puritan,”
of Toledo, and the ‘* Commodore Gardner,” of Cleve-
land, are copies from the ‘‘ Vigilant ;” and finally the
** Vencedor,” of Chicago, which was defeated in the in-
ternational race at Toledo, in 1896, has points of resein-
blance to both the ‘* Gloriana” and ‘‘ Wasp.”

In years gone by, when the yacht designers were
obliged to seek the Great Lakes for their data relative
to actual trials between centerboard and fin-keel boats,
the preference was manifestly in favor of the latter de-
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sign for racing purposes; and this sentiment is still
prevalent. At the same time the centerboard type
has some warm friends on fresh water who can muster
more or less evidence in support of their contentions
that it is especially suited to lake sailing owing to lo-
cal conditions.

The ‘ Oriole,” of Toronto, a centerboard yacht, a
few years ago defeated the ‘‘ Priscilla,” which was
built for a cup defender, and which, after passing from
the hands of James Gordon Bennett, camne into the pos-
session of some Cleveland yachtsmen. It is also worthy
of note that of the six yachts built by Americans and
Canadians with a view to participation in the 1899 in-
ternational races for the * Canada’s” cup, two were of
the centerboard type.

Interest in yachting on inland waters should increase
even more rapidly henceforth by reason of the practi-
cal certainty of international contests at reasonable in-
tervals. Contests between yachtsof the t wo nations bor-
dering on the Great Lakes have occurred frequently for
several decades, and as late as 1880 two cups were won
by the Canadian vacht ‘‘ Rivet,” which .was famous in
England as a racer long before the cup winner
‘“ America” was thought of, about the middle of the
century.

It was not until 1896, however, that events shaped
themselves so as to insure to the international contests
that degree of permanency which characterizes the
series of contests on the Atlantic. In the year men-
tioned a cup was offered for which the Lincoln Park
Yachting Club, of Chicago, sent a formal challenge to
the Royal Canadian Yachting Club, of To-
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Sandusky, Put-in-Bay clubs, the Toledo Yachting As-
sociation and Up-the-River Yacht Club, of Toledo, the
Detroit Yacht Club, West End Yacht Club, and De-
troit Boat Club, all of Detroit.

The Lake Michigan organization takes in the Chi-
cago Yacht Club, the Lincoln Park Yacht Club, of
Chicago, the Milwaukee Yacht Club, and several
smaller organizations on Lake Michigan.

The clubs enumerated comprise practically all those
on the Great Lakes, there being little, if any, yacht-
ing on Lake Superior.

The members of each association assemble at some
central point each year for an annual regatta, and
on occasions the fleet of one organization has made
a squadron sail to the rendezvous of one of the neigh-
boring associations. Possibly the best progrannne
of this sort for an extension of fraternal.feeling has
been that of 1899, opening with the cruisingrace of the
Lake Michigan yachts at Mackinac Island and followed
by a visit of these boats to the Lake Erie regatta at
Put-in-Bay and the event at Erie, Pa., the whole fleet
finally proceeding to the international race at Toronto ;
its possibilities are of a nature to be appreciated by
yachtsmen everywhere, be it viewed from a technical
or social standpoint.

Almost all the clubs on the lakes have very hand-
somely fitted up club houses and several of them have,
or have at some timme had, floating club houses. About

the time of the civil war the Royal Canadian Yacht
Club, which had only just secured permission to prefix
* Royal ” to its name, gloried in quarters fitted up on

an old-fashioned side-

ronto. When the race was sailed late in the
suminer of that year off the port of Toledo,
0., the * Vencedor,” which had been built
by a syndicate of members of the Chicago
club, was defeated by the ‘‘ Canada,” the
representative of the Toronto organization.
The Royal Canadian Club decided that their
capture should constitute a permanent tro-
phy to be henceforth known as the ‘‘* Cana-
da’s” cup. The race of 1899 marked the
second race for this cup, and in the races
which took place at Toronto in August, the
American yacht, the ‘' Genesee,” had no
difficulty in besting her Canadian rival, the
* Beaver,” and the cup thus comes back into
the possession of American yachtsmen.
British yachtsinen have several times dur-

wheel steamer.
The lake yachtsmen

ing the discussion of the points of the con-
test between the ** Shamrock” ana ‘e ‘ Co-
lumbia” advanced the project of having a
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challenging boat built in Canada. The gen-
tlemen interested in the sport who have in
the past stood in support of this proposition
have suggested that she be designed in Eng-
land and the several parts put together at
some port in the Dominion. They pointed
out the handicap placed upon all designers
of challengers for the ‘‘ America’s” cup by
the necessity of constructing a strong craft
in order to successfully withstand the trip
across the Atlantic, and they cite these and
contributory facts in support of the con-
tention that the construction of a vessel in
Canada would be the ouly way to overcome
the disadvantages of building a strong and
therefore weighty hull.

Probably there would be nothing to dis-
qualify a boat built under these conditions
from competition in an international race
on salt water, because she could be put to-
gether at a port on the lower St. Lawrence;
but Great Lake yachtsmen, both Canadian and Ameri-
can, are debarred. The clause which limits challenges
to those foreign yacht clubs which have for their an-
nual regattas ‘‘an ocean water course on the sea, or an
arm of the sea” would serve to blast the hopes of any
Canadian sportsmen, while the provision that a yacht
must come to the scene of the race on her own bottom
and with her own power would exclude Americans on
the Great Lakes who might wish to build a cup de-
fender. No yacht could of course make the passage of
the canals with her own power.

No existent limitations have, however, retarded the
popularity of the sport on the Great Lakes. Wealthy
residents of Chicago, Cleveland, Buffalo, Detroit and
other large cities have taken the most active interest
in the building and sailing of yachts and the main-
tenauce of club houses as well.

The three general associations, the Yacht Racing
Association, of Lake Ontario, the Inter-Lake Yachting
Association, and the Lake Michigan Yachting Asso-
ciation, are governed by general rules, universal in
scope, formulated at a meeting of representatives of
the various associations. )

The Lake Ontario Association is composed of the
Rochester, Oswego, Bay of Quinte, Kingston and Buf-
falo clubs, the Victoria Club, of Hamilton, Ont., the
Royal Hamilton Club, of the samecity, and the Royal

Janadian Yacht Club, of Toronto.

The Inter-Lake Yachting Association, which em-
braces the clubs on Lake Erie and the Detroit River,
has in its membership the Cleveland, Erie, Buffalo,

e
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in this country, continue to figure in Canadian races,
but most of the American-owned yachts are from the
designs of residents of the lake territory. It isinter-
esting to note in passing that A. G. Cuthbert, formerly
the well known Canadian designer and who was re-
sponsible for the famous * Countess of Dufferin” and
the sloop * Atalanta,” which racedfor the ¢ America’s "
cup, is now a resident of Chicago, and designed an
American boat for the race of 1899. There has been
little dishonesty in lake yachting since the affair of the
*‘Ina,” which, along in the seventies, defeated with ease
everything against which she sailed. After the officials
secured evidence that she shifted her ballast, the flier
disappeared with a suddenness that was startling.

The steam yacht fleet on the Great Lakes hasincreas-
ed within the past few years to quite respectable pro-
portions. The ‘‘Comanche,” of Cleveland, ‘and the
* Enquirer,” of Buffalo, two of the best boats, were
purchased by the government during the Spanish-
American war. On the formner, Senator Hanna and
President McKinley had enjoyed many cruises. The
‘* Peerless,” owned by the Harkness estate, of Cleve-
land, is now probably the best yacht on fresh water.
Detroit has a handsome fleet which includes the ‘‘ Path-
finder,” “ Cynthia,” **May Lily,” and *Lily.” The
Wade yacht ‘* Wadena,” now on the Atlantic coast, is
counted alakeboat, and W. J. White, of Cleveland, the
manufacturer of chewing gu, has the **Say When,” a
very trim craft which he brought to the lakes from the
coast. Thereare a number of steam yachts at Chicago,
but they are unimportant. W. J. Conners, of Buffalo,
who formerly owned the ‘‘ Enquirer,” will next year
build a 250-foot yacht which will be engined for 3,000
horse power and is expected to develop considerable
speed.

Finally, with the lake fleet increasing at
the rate of almost 100 per cent in five years:
with international contests assured, and
with clubsinereasing in numberand member-
ship, there would seem to be little risk in
the most optimistic predictions for yachting
on the chain of the Great Lakes. The deep
waterway from the lakes to the sea is becom-
ing each day a more salient possibility, and
this may ultimately assure to the yachts fromn
‘nland waters a standing on the coast.

RECENT DISCOVERIES IN THE ROMAN

FORUM,

Arch@®ologists and historians might well
have doubted whether there could be any
further prospect of discoveries of great im-
portance to be made in the Roman Forum.

But the scientific and intelligent use of the
spade works wonders, and Signor Baccelli,
the Italian Minister of Public Instruction,
has again brought the spade into play on
the Forum with results which have as-
tonished even those who believed that the
imperfectly explored portions of the site
would vield interesting secrets. That the
tomb of Romulus himself, the founder of |
the Eternal City, would be one of the dis-
coveries seems incredible; but it is certain
that in the pavemnt of black marble un-
covered near the arch of Septimius Severus,
"~ | the excavations have laid bare the Lapis
| Niger—black stone—which was venerated

RELICS FROM THE SUPPOSED “TOMB OF ROMULUS,” ROMAN FORUM.

have one very marked advantage over devotees of the
sport in the large cities on the Atlantic coast. The
owner of a boat on the Great Lakes can, with very few
exceptions, reach his club house and his craft after a
ride or walk of perhaps a quarter of an hour from his
place of business, and he is thus enabled to take many
a short spin over the water which is denied to his East-
ern friend, who finds it hardly worth while to think of
yachting unless he has at least half a day to devote
to it.

The Great Lakes have some excellent racing courses.
Those at Chicago, Erie and Toronto are generally
satisfactory, while that at Put-in-Bay Island, in Lake
Erie, is invested with general interest by reason of its
historical associations. It is triangular in shape and
of a length of twenty-one miles, and with possibly two
or three miles exception, the battle-ground where
Commodore Perry won his memorable victory over the
British is constantly in sight. Cleveland also has a
triangular course where the water is fairly deep and
the wind generally strong.

One thing which now adds materially to the pleasure
of yachting on the Great Lakes is the large complement
of accurate charts available. These are supplemented
by carefully complied records, so that when a syndi-
cate of Chicago gentlemen, who were preparing a cup
challenger for the 1899 race, wished to take into con-
sideration August weather conditions, they were able
to consult full data extending over a period of more
than twelve years.

Boats designed by Watson and Fife, and put together

© 1899 SCIENTIFIC AMERICAN, INC.

A Sacrificial Vessel.

by generation after generation of Romans
as the place where Romulus was buried.

The ‘ Black Stone” is referred to by
Varro, who wrote in the century before
Christ, and by Festus, three centuries after,
who says of it :

Niger Lapigin Comitio locum funestum
Signficat ut alii Romuli morti destinatum,

The Comitiumm was an open lobby of the Roman
Senate, and the Senate House itself, or Curia, was
where the church of St. Adriano now stands. There,
then, in the place pointed out by the old historians
and topographers, Signor Baccelli found thesacred site.
The Lapis Niger is a pavement of thick black marble
slabs, and is about 9 feet square, partly inclosed by
a low wall of travertine slabs fixed in a stone socket or
trough—proof of the care with which it was guarded.

Some of the archwologists claim that the Lapis Niger
marked the spot where Curtius leapt into the gulf, and
controversy, of course, rages around the question.
However it may be settled—if it is ever settled—the
important discovery of a mutilated stele beneath the
Lapis Niger marks the place as one of great sanctity.
The stele is inseribed with archaic Latin characters
forming words so strange that the assertions of the
later Romans of the empire that the ancient Roman
tongue could not then be understood receives absolute
confirmation.

The inscription, so far as it can be deciphered and
conjecturally restored, seems to designate the spot as a
peculiarly sacred sacrificial locality, and this is borne
out by the objects found near the stele, small votive
statuettes, vases, and objects in bronze, iron and mar-
ble. We reproduce, says The London Graphie, from
photographs, some of these objects, the most ancient
relics which have as yet been discovered in Roine.
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THE GREAT TELESCOPE OF THE PARIS
EXPOSITION OF 1900.

Among the scientific exhibits at the Paris Exposition
of 1900 the great telescope will undoubtedly be the
most interesting and important object shown. We
have already given a brief description of this telescope,
and we are now enabled to present views showing the
construction and how the telescope will look upon
completion.

It consists of a horizontal tube 197 feet long provided
with an objective 4'1 feet in diameter. The image of
the moon or stars will be sent through this tube by
the aid of a Foucault sidérostat ; that is to say, by a
movable plane mirror. The focal length of the tele-
scopeof the Yerkes Observatory is but 656 feet, so that
it will be readily seen that with a telescope whose focal
length was 197 feet, it would be almost impossible to
build a dome and mountings which would carry it. It
is estimated that a 210-foot cupola would have been
required, so the use of a fixed tube and a movable mir-
ror for gathering the image may be regarded as an ex-
cellent solution of a mechanical difficulty. The sidé-
rostat is undoubtedly the most interesting part of the
instrument. It consists of a large cast-iron frame and
is proviced with clockwork and devices for causing the
mirror to follow the celestial object which is being
viewed. The frame is now under construction at the
establishment of M. P. Gautier, a distinguished manu-
facturer of instruments of precision. It is 26! feet
long, and the height is the sawme as its length. It is
provided with six leveling screws which enter into
sockets fixed upon a stone base 5'57 feet high. The
hour axis is actuated by clockwork through the aid of
tangent screws. The part of the instrument toward
the south carries the mirror which is mnounted in a cast
steel cell lined with felt in order to prevent any con-
tact of the mirror with the metal. The equilibrium of
mirror and cell is obtained by means of levers and

‘counterpoises. The base of this mounting floats in a
reservoir 614 feet in diameter and containing about. 16
gallons of mercury. Owing to the application of the
principle of Archimedes, the movable parts will be re-
lieved of nine-tenths of its weight., The system of the
levers and counterpoises is so well arranged that all of
the movable parts can be actuated by hand even with-
out the aid of the mercury. The total weight of the
sidérostat is 99,000 pounds ; the movable part weighs
33,000 pounds, of which the mirror and its cell weighs
14,740 pounds. A weight of 220 pounds is sufficient to
actuate the clockwork.

The mirror has a diameter of 6:56 feet; it is 1063
inches thick and its weight is 7,920
pounds, and it was, naturally, the
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perature of it. From time to time he injected a mix-
ture of emery and water by means of a syringe into a
channel running through the grinding plate and end-
ing at the center. This work was carried on generally
from 2 to 5 o’clock in the afternoon, the time of day
when the temperature does not change perceptibly.
The entire morning was devoted to the cleaning of the
machine, and to the verification of the parallelism of
the grinding plate with the surface of the mirror, an
operation which was performed with four scales which
were accurate to g5y of a millimeter.

As the grinding proceeded finer and finer emery was
used, and the closer the grinding plate was brought to
the surface of the glass. With the finest emery the
distance between the plate and theglass was 0°008 inch.
The grinding lasted eight months and was followed by
the operation of polishing, which required two months.
The lower surface of the polishing plate was covered
with a sheet of albumenized paper like that used in
photography, but unsensitized. The workmen spread
upon this papera small quantity of the finest Venetian
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The images of the mirror which are transmitted to
the focus of the objective may be examined directly
by means of an eyepiece or they may be thrown upon a
sensitized plate or projected upon a screen placed in a
hall set apart for that purpose so thatseveral thousand
people will be able to examine the celestial object at
the same time. The tube of the telescope is a steel
plate 3{ of an inch in thickness and 5 feet in diameter.
It is made up of twenty-four sections joined with the
aid of bolts. These sections when all mounted will
rest upon a cast-iron base supported by stone columns.
It is arranged so as to slide to take up the expansion
and contraction. The tube plays no part in the forma-
tion of the images, nor does it serve for supporting the
objectives in the eyepiece, but it prevents dust from
introducing itself between the essential parts of the
apparatus.

One of the objectives is designed for visual observa-
tions, and the other for photographic work. Both are
mounted upon a carriage made to roll upon rails so
that either of themm may be easily placed in position
before the tube. The weight of either of these objec-
tives without its monnting is about 1,295 pounds and
with the mounting 1,980 pounds. Each of the crown
glasses is carried by rollers so that it may be separated
from the flint glass in order to render the cleaning of
each disk easy. The lenses will cost $120,000.

The disks were cast by Mantois, of Paris. Great at-
tention was paid to the casting of the glass. Speci-
mens of the glass was constantly taken out during the
heating and examined with a lens under different con-
ditions of illumination in order to judge of the degree
of purity which they have reached. After several
specimens have been found to be free from bubbles the
temperature is reduced, the glass thickens, the crueci-
ble is opened and a certain portion of the surface is
skimined off to get rid of impurities. The glass is then
stirred, and the cooling is allowed to proceed rapidly
for five or six hours until the surface of the glass emits
a well defined sound when it is struck with an iron bar.
After this step it is necessary to proceed with anneal-
ing. The furnace is walled up and a cooling is allowed
to proceed, which requires from four to six weeks.
When the crucible is opened the glass is found to have
been broken into pieces of varying sizes. In order to
obtain a 792 pound flint glass lens it is necessary to find
a block which weighs nearly 1,300 pounds, and such a
block having been found among those in the furnace it
is removed and placed upon a car. Slabs of glass are
sawed from two parallel sides in order to obtain polish-
ed surfaces that facilitate a perfect examination of it.
The strie in the surface are re-
moved, and if after this the block

most difficult part of the apparatus
to construct. The glass was cast at
the Jeumont Works, and a special
furnace was constructed capable of
holding 224 tons of glass. When
the time for casting arrived, the
mould, 672 feet in diameter and

exhibits any defects situated at
such a depth that they cannot be
removed, it is submitted to a mold-
ing which changes its form and

brings the chief defects near the

12 inches thick. was brought to
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the furnace upon a truck, and
then, after being filled, was intro-
duced into the furnace, which had
been raised to a high temperature.
It was then walled up in this fur-
nace, and the cooling required a
month. Notwithstanding all the
precautions, several of the disks
that were cast broke in pieces with
a loud noise. The transportation
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of such a huge disk of glass to
Paris was a difficult matter, and
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surface. The block is. placed in a
mold of refractory clay and put
into a furnace and heated to 800°
to 900° Centigrade. By this means it
becomes slowly heated and softened
until it assumes the form of the
mold, but it must not become fused
or the whole operation must be
gone over again. If the outcome
of the process is successful the glass
is slowly annealed and is then taken
from the mold and examined anew.
If any defects deep in the glass are
seen, a second operation is begun
with a mold of another form.

a special train carried it there
without stopping. A crane de-
posited the gigantic block on a
wagon, and it was carried to the optical establish-
ment at night, in order to have a clear roadway.

To obtain a fine disk of glass of such dimensions
was, of course, difficult, but to give it a perfectly plane
surface was a much greater one, and M. Gautier is to
be congratulated upon the success which he has at-
tained in performing this difficult operation.

The polishing machine, shown in our general and
sectional view, was placed in a special shop protected
as much as possible from variations in temperature by
a double wooden wall. The grinding apparatus con-
sists essentially of a large cast iron plate, C, covered
with an inch of flannel, upon which the glass disk,
A, was carefully laid.

This plate revolves slowly around a vertical axis by
cearing, @, the whole being stepped in acone. Above
there is a stationary circular bronze rubber, B, 474
inchesin diameter, which is given a reciprocating mo-
tion by a slider, I, thus passing across the face of the
mirror traveling in acircle beneath it., The perfect rev-
olution of the plate and the accurate adjusting of the
slides and their parallelism resulted in the production
of a perfect mirror. It required three months to ad-
just the slides alone. The grinding of the mirror was
done with a mixture of emery and water. During this
operation a workman always stood at a respectful dis-
tance from the apparatus so as not to change the tem-

SECTIONAL VIEW OF MIRROR-GRINDING APPARATUS.

tripoli and as much as possible was removed with a
soft brush. The distance between the rubber and the
surface of the glass was 0°0012 of an inch.

This method of treatment, notwithstanding its deli-
cacy, produces enough heat to render the mirror slightly

convex and cause it to draw away more strongly in -

the center, sothat, upon cooling, it was hollowed at this
point. In order to surmount this difficulty the slides
were given a curve of which the pitch was 04 of an
inch. The heat was diminished by operating the ma-
chine for a minute and then stopping for a quarter of
an hour. When the hand is applied to the mirror,
there occurs an extension of 00012 of an inch, which
is sufficient to distort completely for four or five min-
utes the image of the flame of a lamp placed atone side
of the plate and observed from the other with a small
telescope arranged for the purpose. The next opera-
tion to be performed is the silvering, and, of course, it
will have to be silvered anew from time to time. The
mirror protrudes 5'4 inches from its tube or cell, which
will be made to swing so as to bring the surface to be
silvered underneath. The reservoir containing the
bath will be lifted by means of a winch until the mirror
enters it at a proper depth. When the operation is
finished, the reservoir will be lowered and the silvered
surface turned upward and the mirror readjusted in its
cell.
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Finally, when the glass is very pure
and perfect another and final mold-
ing produces the plano-convex lens.
After this comes another heating and cooling which
takes two or three weeks.

At this point the glass disks are taken to the estab-
lishment of M. Gautier where the surfaces are polished
with a device like that used in polishing the mirror,
except that the slides have the curve that is to be given
to the disk. A long time is required in polishing out
the small imperfections, and finally the lens is entirely
corrected and ready for mounting.

The tube which carries the eyepiece is supported by
four wheels rolling upon rails, 0. It isattached tothe
telescope by an adjusting screw, 492 feet in length,
which serves for putting it in focus. In the interior of
this tube another is mounted upon rollers. This inner
tube is 3'54 feet in diameter and is moved circularly by
means of clockwork through the medium of a tangent
screw which fits into the teeth of a circle fixed to its
outer extremity. In this first circle which moves upon
four rollers is a second circle which carries two guides
and in which slides a carriage having a travel equal to
a little more than two minutes of time. This is actu-
ated by a screw which causes the motion in another
clockwork. This carriage is provided with a system of
frames having rectilinear motion that permits of giv-
ing the eyepiece different positions. The upper frame
is so arranged that it may receive devices for photo-
graphy, micrometry, spectroscopy or a projecting ap-
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paratus. The exact location of the telescope has not
yet been determined upon, but it will be at the service
of the Exposition, and will probably be placed some-
where where the atmosphere is purer than that of
Paris.

We are indebted for most of our engravings and for
our particulars to L’Exposition de Paris, 1900, which
has had an interesting and scientific series of articles
upon the great telescope. The diagrams are from La
Nature.

THE ‘“NEW DEPARTURE” AUTOMATIC COASTER.

We have, from time to time, published descriptions
of novel forms of bicycle devices. We take pleasure in
publishing herewith a new forin of coaster hub which
possesses novelty of construction in several particulars.
It will be noticed from the description given below
that in going down hill the wheels may be allowed to
run freely with the pedals remaining in a stationary
position, while the brake may be applied by simply
bringing weight to bear upon the rear pedal.

The coaster uses 36 straight spokes, and can be
furnished with any size or thickness of sprocket from 7
teeth by #sinchup. No fitting or adjusting is necessary;
for the hub when it leaves the factory is in perfect
order, ready to be placed on the wheel. It has the ad-
vantage of being no larger than the regular bicycle hub
and has its coasting device assembled compactly and
securely within the hub shell. Anyone can apply the
coaster in a few moments to any form of wheel.

When the rider desires to coast, the feet are simply
held still, thereby releasing the driving mechanism and
allowing the wheel to coast freely. By a slight down-
ward pressure on the rear pedal the brake is brought
into action and adjusted as required. When it is
desired to go ahead, it is necessary simply to pedal
forward in the usual manper. There is no back-
pedaling ; the pedals eannot jump, either forward or
backward ; and there is no strain or twist whatever
upon the machine.

What is probably the greatest advantage, and one
peculiar to this device, is the fact that the rider always
has a tight pedal under foot, which feature is of itself
of paramount importance in any free-wheel device.
The best rider will naturally feel nervous and insecure
if the pedals hang loosely under foot; but in this
improved device there is no point where the pedals are
not in thorough contact either with the coasting or
driving mechanismn.

Second only to this point is the fact that the wheel
may be trundled backward or forward, allowing easy
racking, whether the coaster be on or off. In walking
alongside of the inachine the pedals may remain station-
ary, so that they will not interfere with the limbs or
clothing.

The method of obtaining these advantages will be
noted by referring to the cuts. Fig. 1 shows the coast-
er-hub assembled as shipped from the factory. Figs. 2
and 3 show the manner of assembling the interior
mechanism.

The chain when pulled forward causes the sprocket,
@, to rotate. This sprocket being fast upon the driv-
er, E, causes it to rotate forward, thereby drawing the
cone, D, over into contact with the cluteh, F, which

=
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Fig. 1.

being fast in the hub, causes the hub to rotate and the
wheel to move forward.

When the rider holds the feet still upon the pedals,
the driver, E, stops rotating, thus drawing the cone,
D, out of engagement with the clutch, #, and carry-
ing it across into the brake-cluteh, C. The brake is
not yet applied; but the wheel is free to coast with
the feet upon the pedals. If it be desired to brake,
simply press lightly upon the rear pedal; and the
brake is instantly in operation and can be graduated
to any degree desired. When it is required to pro-
pel the wheel, merely pedal ahead; the mechanism does
all the adjusting. There is no “ kick-off.”

The device is manufactured by the New Departure
Bell Company, Bristol, Conn., which is represented by
John H Graham & Company, No. 113 Chambers Street,
New York, N. Y.
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It is said it will cost nearly $400,000 to bring the great
plant of the Schneiders, at Creusot, into working order
after the presentstrike is over,
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OIL-RETAINING JOURNAL,

The accompanying cut represeuts an ingenious de-
vice which was ;recently tried by Mr. Herman Dock
upon a troublesome journal with great success, and as
we think the ** wrinkle” nay be new to our readers,
we publish it herewith. Mr. Dock is of the opinion
that the difficulty in keeping journals well supplied
with oil is due to the sharp edges at the joints.

As the shaft rotates, the oil is scraped off on these
edges and flows away through the joint. This takes
place chiefly on the lower halt of the journal. Thus,
if the shaft is rotating, as shown in the cut, from left to
right the oil collects on the right hand lower half of the
bearing and oozes away through the joint at that point.
To correct this a channel or small collecting trough is
cut in the Babbitt metal parallel with the shaft, and

OIL-RETAINING JOURNAL.

small oil-holes are drilled through obliquely from this
trough to the bottom of the bearing. The oil that col-
lects in the joint is thus made to flow to the underside
of the shaft, and a continual lubrication is main-
tained.

A New Lethal Agent,

Prof. Willis G. Johnson, of the Maryland Agricul-
tural Experiment Station, has recently caused some
discussion among the governinental scientists at Wash-
ington by a brief paper setting forth the claims of
hydrocyanic acid gas as a lethal agent, to be used in
place of the rope or the electric current in capital pun-
ishment. Prof. Johnson’s idea is by no means a new
one; but some of the arguments, and especially the
illastrations, he brings forth are novel. He claims to
have been temporarily under the influence of this gas
to the extent of a feeling ‘‘of pleasant drowsiness, re-
laxed muscles, a limpness and feeling of indifference as
to what happened ;” adding that ‘““ there was no pain,
and the whole sensation was soothing, rather than dis-
agreeavle.” This description of his experience is far
from portraying the experience of the writer, who went
70 a still further stage toward death, and was with
difficulty brought back to life from inhaling these
fumes arising from an insect Kkilling jar. Intenseinter-
costal agony, unthinkable mental distress, and a horri-

Fig. 2.

“ NEW DEPARTURE” COASTER-HUB.

ble consciousness of all that was going on, without the
power to give any sign of life, was the experience in
that case. E. MURRAY-AARON.

Uses for Skim Milk.

An interesting process is reported by the Chief of
the Dairy Division of the Department of Agriculture,
Major Alvord. This is a new composition somewhat
resembling celluloid made from skimmed milk. Paper
sizing is now made in considerable quantities in the
United States; it is the dry caseine from skimmed
milk. It requires considerable skimmed milk to make
this produet, but at the same time vast quantities of
skimmed milk are now wasted or fed to stock which
caun be utilized in making the new material, which is
suitable for the manufacture of oilcloth, book cover-
ings, billiard balls, in fact, for many things for which
either celluloid or hard rubber is now used, and it has
many advantages of its own, including impermeability
to water and non-inflammability. It is thought that it
can be used in the manufacture of electrical insulators.
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Automobile News.

An automobile omnibus service has been established
on the Isle of Man, between the various towns and
surnmer resorts. One vehicle is at present in use seat-
ing eight passengers and the driver.

In Texas a wealthy stockman will use an automobile
for making inspection trips around the wire fence of
his ranch. The country being level and free from
brush and other obstructions, it is thought that the
automobile will prove practical.

A bicycle factory in Pennsylvania has just com-
pleted a number of jinrikshas for China, Japan,
South Africa, and the Philippines. The bodies of the
carriages are of wood, and some of the wheels are of
bicycle finish, with rubber tires. All have tops to pro-
tect the riders fromn the heat of the tropical countries.
The American manufacturers have greatly improved
the running qualities and appearance of this useful,
but queer-looking vehicle.

In Belgium all automobile vehicles must carry, both
in front and behind, a number Jarge enough to be seen
at a distance, and after sunset each number must be
lighted by a lamp. All automobiles and bicycles must
be provided with a brake. All self-propelled carriages
must also bear the regulation number of the city and
also the owner’s name and address. Rubber-tired car-
riages must carry bells, and the maximum speed
allowed is 18'64 miles an hour in the open country, and
746 miles an hour in town.

According to The Motor Age, Mr. and Mrs. J. D.
Davis have reached Chicago with their mmotor carriage.
Very little of the original motor and running gear
mechanism with which the couple started from New
York was left, the principal remainder being the rear
axle, and that broke at the crossing of Seventy-fiist
Street and Bond Avenue, Chicago. After new axles
have been fitted, they intend to proceed to San Fran-
cisco. Trips of this nature do more harm to the auto-
mobile industry than they do good.

Target Practice with Field Howitzers.

Recent tests of the new German field howitzer on
the proving-grounds of Doeberitz, near Spandau, have
shown how effective the new piece is against resistible
targets. Two batteries, armed with 15-centimeter
howitzers, fired both shell and shrapnel at targets set
up in trenches. According to the Koln Zeitung, a per-
fect hail of bullets fell upon the trenches and the pro-
tection was completely destroyed, so that a body of
troops would have been unable to hold their position.
Against artificial obstructions made of branches and
wire the shell was equally effective.

oo
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The Current Supplement,

The current SUPPLEMENT, No. 1244, has a number
of articles of great interest. ‘‘The Progress of Science
and its Results,” by Sir Michael Foster, is continued.
“Unwatering the Comstock Lode” is a valuable ori-
ginal article by L. P. Gratacap. ‘' The Manufacture
of Nitrite of Soda” is by Mr. M. A. Darbon. ‘‘ Exer-
cises in Horseback Riding Among the Chasseurs of
Africa™ describes wonderful feats of horsemanshin.

‘“The Olfactory Nerve Track” is a most interesting
article. ‘‘ The Replacements of Fluids into the Track
of Moving Bodies” gives an important study ‘by Mr.
M. F. Mithoff. Dr. Thurston’s ‘‘ Evolution of Tech-
nical Education in Economics, Politics and Statecraft”
is concluded.
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RECENTLY PATENTED INVENTIONS.

Agricultural Implements,

BEAN-HARVESTER.—THoMAs T. BrowN, Euclid,
Minn. In this harvester the beans are gathered by chutes
having pairs of endless gathering-chains provided with
spurs for engaging and advancing the beans along the
chutes. The invention comprises, furthermore, a novel
adjusting mechanism, a new arrangement of parts, and a
device whereby the beans can be dumped in quantities
to suit the operator.

Mechanical Devices.

SAFETY-STOP. —JosHUA BAGGALEY. Manhattan,
New York city. The object of the mvention is to pro-
vide a simple means for preventing a reverse movement
of hoisting-engines, particularly when an engine is
loaded, the device employed dispensing with the foot-
brakes and enabling the engineer to control the drums
with the hands only. A reversing check is used which
is automatically applied, rendering the overhaul easier,
dispensing with the necessity of a weight upon the
hoisting-rope, and enabling the drums to turn freely in
overhauling. The only retarding action met with is
due to the slight friction upon the shafts.

FIRE ESCAPE.—EpwaArD M. CHRIST, Pine Grove,
Penn. The apparatusis to be used for lowering objects
of any kind, but is particularly adapted for use asa fire-
escape. The device includes in its construction a sand-
cylinder with a valve-controlled outlet, in which cylin-
der works a screw-driven follower actuated by the means
to which the object to be lowered is attached and serv-
ing to retard the movement of these means. The means
in question also actuate the valve of ‘the outlet of the
cylinder to regulate the flow of the sand therefrom.

AUTOMATIC WASTE-GATE.—WiLLiaMm T TaAy-
Lor, Evans, Colo. The gate 18 designed to relieve sur-
plus water in flumes and ditches to prevent overflowing.
The gate comprises a gate formed in two parts, an upper
cross-bar, and a main section hinged to the cross-bar and
releasable by lifting slhightly. A pivoted reservoir or
bucket is secured to the cross-bar to lift the gate, and has
its inlet at the maximum desired water-level. Hence,
when the water reaches a dangerous level, the waste-
vate automatically descends.

PRESS FOR PREPARING FOMENTATIONS. -
Mary J. SmiTH. Marhattan, New York city. The
press is designed to express surplus liquid from flannels
or other fabric adapted to be used as bandages for fo-
mentations, and is so constructed that the hot surplus
liquid may be quickly squeezed from the bandage, and
the pressed bandage carried from the press to the bed-
side and retained in the press until required for use,
thereby preventing loss of heat. The operation of press
ing may also be performed at the bedside. To permit
the bandage to be readily removed from the device, the
plunger used in the press can be removed to expose the
entire receiving-chamber. During the preparation of
the bandage the hands are ont of contact with the water.

WRENCH.—JamMEs M. TiLToN, Isleta, Ohio. The
wrench comprises a head having teetl facing in opposite
directions, and a pawl adjustable to engage either of the
opposite faces of the teeth to drive the head in either
direction. It is not necessary to remove the wrench
from the cap in order to take a new hold ; but the han-
dle, by means of the pawl and ratchets, turns backward
and forward on the head of the wrench. The wrench
is adapted to fit nuts or bolts of different sizes without
changing the head.

NAILING-MACHINE.—SAMUEL Y. PENROD, Cho-
teau, Mont. This machine for nailing shingles on roofs
has a feed-chute and a nail-holding wheel provided with
openings by which to discharge the nails to the chute,
and turned by an operating pawl actuated by a rammer.
Devices arc provided whereby the pawl will be held from
operation by the rammer when the feed-chute is full of
nails. With this machine a workman can drive nails
‘wice as fast as with a hammer, and can shingle in cold
¢veather when the necessity of wearing gloves makes it
well nigh impossible to handle shingle -nails.

Miscellaneous Inventions.

MANUFACTURE OF ARTIFICIAL MARBLE.—
JaMes E. SumMERs. Lynchburg, Va. The method of
manufacturing marble consists in mixing together lime-
water and silicate of soda, adding cement to the mix-
ture until it is fully incorporated therewith, and finally
allowing the mass to harden on a highly polished sur-
face. The expensive method in vogue for polishing
and graining the marble is entirely dispensed with, and
a close imitation, both as to structure and appearance of
the natural polished marble, is obtained at a compara-
tively low cost.

VEIL-FASTENER.—MARGUERITE HELENE CARTYR,
Manhattan, New York city. Itis a matter of consider-
able difticulty so to secure a veil that it cannot be readily
lost. The present invention provides a simple and com-
paratively inexpensive device by means of which a veil
will not only be held in the proper position and ze-
curely retained, but will also be prevented from slip-
ping down in the rear. Tbe fastener is composed of
an anchor bent to form opposite end eyes or loops,
and is held to the bonnet by intermediate prongs at
the opposite sides of "the anchor. Hooks engage the
end eyes and are connected with the veil.

MEASURING FAUCET.—JoHN J. KENNELLY, Man-
hattan, New York city. It isthe purpcse of this invention
to produce a faucet which shall be both simple and cheap,
and which may be adjusted so that a definite amount of
liquid may be drawn before its mechanism is operated
to close the valve. This end is attained by means of
4 weighing lever, upon which a vessel is placed, designed
to receive the liquor. - A "hand-lever is used for opening
the valve, and is engaged by the weighing-lever to hold
the valve open until the liquor in the vessel reaches the
required weight. The hand-lever is then released and
the valve closed.

HORSESHOE. — Erik  A. FryDENLUND, Lakota,
N.D. The shoe isdesigied to be secured to the hoof
without the usce of mails, and is provided with calks
which can be quickly removed so that others of different
shape or sharpness can be substituted. A clamping-band
is used having its heel portions turned downward and then
inward to engage the under ride of the shoe. T'he inward-

ly-turned portions have openings for registering with
openings 1n the heel portions of the shoe. Removable
calks engage in the openings, and a clamping-strip con-
nected with the clamping-band has its_lower end turned
under the toe portion of the shoe, and is furnished with
anopening for registering with an opening in the shoe.
A toe-calk removably engages in the opening.

SMOKING-TUBE. —JamMEs M. EDER, Manhattan,
New York city. The smoking-tube is so constructed
that the bowl portion may be readily filled by forcing it
endwise into tobacco contained in a package ,without
touching the tobacco with the hands, and :is provided
with a simple means for ejecting the ashes of the con-
sumed tobacco, which neans likewise provide on its
exterior a long, sinnous passage which cools the smoke
before it enters the mouth.

INVOICE-FILE. — EuGeNE CRross, Griftith, Miss.
The file comprises covers within which a metal boxing is
arranged having a swinging lid secured to one of the
covers. Pins are extended from the bottom piece of the
boxing and pass through a pressure-strip connected with
a pressure-spring removably connected with the back
piece of the boxing. In filing papers the spring and
pressure-strip are removed. After placing the papers
on the pins, the pressure-strip and spring are replaced.

HOLDER OR BUCKLE FOR STIRRUP-STRAPS.—
OLIVER K. BURNHAM, Palouse, Wash. The holder hastwo
sections adapted to hold a strap between them, each being
provided with a rigid hook and pin. The sections move
together respectively to engage the hooks with the pins,
thus holding the sections in engagerment. The sections
are link-connected. Owing to the link connection, the
sections may be separated and carried in parallel lines,
one beyond the end of the other, thus enabling the stir-
rup-leather to be readily introduced between the sec-
tions and the retaining- pins passed through the stirrup-
leather. After adjustment, the two sections are brought
together and the parts properly connected.

RUFFLED TUCKING.—WiLLiAM BowDEN, Man-
chester, England. By means of the improvements de-
vised by this inventor any suitable fabric can be readily
converted into a suitable trimming for use on ladies’ and
children’s garments for decorative or other purposes.
The rufficd tucking comprises a fabric material formed
with one or more rows of gathered tucks. Shirrs extend
transversely to the tucks ; and a binding hoids the shirrs
and gathered tucks in position, the binding consisting
of rows of locked stitches parallel to the tucks.

NIPPLE-HOLDER.—THoMAS BORCHER, Jersey City,
N. J. The object of the invention is to provide a
holder for blind nipples used by teething children and so
to construct the holder that when the nipple is secured
thereto the nipple cannot be separated from the holder
uuless it be purposely removed. One end of the nipple
is passed through a button and is engaged by the screw-
threaded outer end of a bore or chamber in a holder.
The holder is arranged for engagement with the open
end of the nipple; and a tubular pin has a head ar-
ranged within the nipple above the button, the pin below
the button having a thread screwing into the bore or
chamber of the holder,

BARREL.—JuLius F. VogT, St. Louis, Mo. "This in-
vention provides a barrel adapted to contain perishable
goods and involves a peculiar construction by which the
barrel is furnished with a double sheathing or wall, thus
providing a space surrounding the inner sheathing or
wall, in which space non-conducting material may be
packed in order effectually to protect the contents of the
barrel.

CARPET-FASTENER. - JEssE F. VAN WICKEL. Jr.,
Jersey City, N. J. The fastener is designed to fasten
carpets to marble or other floors where it is impossible
to drive tacke. The fastener comprisesa tube secured in
the floor and a collar provided with a main and counter
bore, the upper_end of the tube being received in the lower
portion of the counter bore of the collar. A yielding
ring in the upper portion of the counter bore of the
collar bears against the upper extremity of the tube.
A button shank fits in the main bore of the collar and
into the upper end of the tube, and has an annular
groove receiving the yielding ring, so as to hold the
button in place. The ring is caused first to spring over
the Jower portion of the shank and next to contract in
the groove, thus firmly holding the button in the collar
and securing the carpet.

WHIP-SUPPORT. — PrEsTON V. StUumMP, Chama,
Territory of New Mexico. The whip-support is espe-
cially adapted for a harvester or binder and is so con-
structed that the ordinary carriage-whip may be securely
held in position for immediate use. By the manipulation
of a handle, the whip may be carried over either one of
the animals of a team and the whip-socket drawn down-
ward to bring the lash into contact with the animal. The
body of the device is placed high enough not to interfere
with the driving-reins.

WATER-FILTER.—CARL SALZBERGER, Burgstein-
furt, Prussia, Germany. To purify water containing
mud and sand, this inventor employs a stationary central
tube with an opening therein. On the tube a filter-
casing is mounted to turn, having a number of filter-
chambers. Screens are fitted in and form walls for the
chamber, and are adapted to hold the filtering material
between them. Means are provided for closing the
chambers whereby one chamber may be used to the ex-
clusion of the others.

THILL-COUPLING.—THoMAs E. P1peR, Blairsville.
Pa. Besides sccurely holding the thill, the device of
this inventor can be readily applied or removed, whereby
it overcomes the defects of many old constructions. The
thill-coupling hasa body-portion with a beveled hook. A
latch-section is mounted to swing on the body-section
and has a beveled end ma’ ching with the beveled end of
the hook. A dog acts between the latch and body sec-
tions and serves to hold the two sections in locked posi-
tion. Merely by operating the dog the coupling can be
opened.

VEHICLE-BODY.—V¥REDERICK MENZER, Flint, Mich.
"The object of the invention is to provide a body of sim-
ple construction so arranged that it may be easily
changed from a ringle to a double-seated vehicle or from
a double to a single-seated vehicle. A box-like body
portion is employed in which a sliding seat is arranged.
A front or auxiliary seat has double-hinged connection
with the body and rests on projections on the sides of
the body. The auxiliary seat when swung up converts

the carriage into a two-geated vehicle, and into a one-
seated vehicle when swung down.

PROCESS OF TREATING GOLD AND SILVER
ORES.—JoskpH SmiTH, Salt Lake City, Utah. The
process consists in mixing the material to be treated
with caustic lime, saturating or covering the mixture
entirely with water and Kkeeping it thvs until all the
acid present has combined with the lime, drying the ma-
terial, exposing it to the action of atmospheric air, and
treating it with a cyanid. The object of the preliminary
treatment is to neutralize all acids present and to re-
move the compounds formed that may consume potas-
sium cyanid before the material is subjected to the ac-
tion of the potassium cyanid.

MEANS FOR HEATING APPLICABLE TO
FORGES.-—HENRY B. BUrIN, Mons-en-Baroeul, Nord,
France. 'The heating-cavity is formed partly in a sta-
tionary section and partly in a movable section which
can be slid toward and from the former by an adjusting
device consisting of a rack and coacting gearing, the
object being to enable the heating-cavity to be enlarged
or decreasel in size without materially changing the
general shape. The cavity is left open at one side for
the convenient insertion of tools. Each section carries
its own heating device.

Designs,

GRAVITY-LATCH FOR WINDOW FASTENERS.
—WiLLiaM L. and CHARLES T. FieLps, Cedar Bluff,
Va. This gravity latch is adapted to be used in con-
nection with a rack-bar patented by the same inventors.
The latch is pivoted on a window and is curved so
as to bring its free end into engagement with the teeth
of the rack-bar to hold the sash raised at various ele-
vations. The rear side of the latch is flat, while the
opposite =ide is convex.

FUNNEL FOR CHAIN PUMPS.—Dan~ieL D ErL-
DRIDGE, Bedford, Ind. This inventor has produced a
new funnel for the tubing of a chain pump. The funnel
is curved and has a beil-shaped mouth so that the buck-
ets can pass freely into it. while at the top are formed
diametrically opposite lugs adapted to enter slots in the
lowermost section of the tubing, the funnel being then
turned so as to take the lugs out of registry with the
slots to hold the funnel in place.

HOE.—Dax1EL H. BAUMGARDNER, Brookville, Pa.
The hoe is made heart-shaped so as to provide a sharp
picking point and curved, sharp edges.

PILLOW-TOP.—RAFFAELO ASTARITA, Manhattan,
New York city. The inventor has designed two pillow-
tops both representing negroes in a cake-walk. The de-
signs differ both in the attitude and number of the
persons and the phase of the cake-walk represented.

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

NEW BOOKS, ETC.

DETAILS OF BUuiL.piNG CONSTRUCTION.
By Clarence A. Martin. Boston :
Bates & Guild Company. 1899,
Quarto, 33 plates. Price $2.

The architect, particularly the young architect, has
probably felt many times the need of simple drawings of
details of American houses, There are, of course, books
which give these details, but we do not remember any
which is of such value as the present work. The volume
is of sufficient size to enable the details to be shown on
a comparatively large scale. The selection 18 a most
admirable one, and the author who is Assistant Professor
of Architecture at Cornell University, is au courant with
the needs of architects.

FUNDAMENTAL LAWS OF ELECTROLYTI-
CAL CONDUCTION. Memoirs by
Faraday, Hettorf, and Kohlbrausch.
Translated aund edited by H. .
Goodwin, Ph.D. New York: Harper
& Brothers. 12mo. Pp. 98 Price
85 cents.

In the present volumes are ‘collected those papers on
electro-chemistry which contained the original statement
of fundamental laws and experiments on which the
modern theory of electrolytical conduction is based. It
consists of three memoirs by great physicists carefully
edited and translated and accompanied by an excellent
bibliography.

SOME MEMORIES OF A MINER'S LIFE.
Or, Five Years on the Gold Fields of
New Zealand. By Mathew C.
McKeown, Barnesville, Ohio.

This is a description of the trials and hardships of a
gold miner in far-away New Zealand. It will un-
doubtedly prove interesting to all who haveever engaged
in mining.

TRANSACTIONS OF THE WAGNER FREE
INSTITUTE OF SCIENCE OF PHILA-
DELPHIA. Vol. VL. 1899,

The present volume 1s devoted to ** The Solenodont
Artiodactyls of the Uinta Eocene.” This is a valuable
monograph by Professor Scott, of Princeton University,
and is accompanied by excellent Jithographic plates.

ELEMENTARY ILULUSTRATIONS OF DIF-
FERENTIAL AND INTEGRAL CALCU-
Lus. By Augustus De Morgan.
Chicago: Opeu Court Publishing
Company. 1899. Pp. 144.

This work forms, quite independently of its interest to
professional students of methematics, an integral portion
of the general educational plan which the publishers
have been systematically pursuing. It is a subject which
cannot fail to interest those who have made any progress
in the study of the calculus.

THE EVOLUTION OF GENERAL IDRAS.
By Th. Ribot. Chicago: Open Court
Publishing Company. 1899. 16mo.
Pp. 231.  Price $1.25.

"The principal aim of thig work is to study the develop-
ment of the mind as it abstracts and gen-ralizs and to
show that these two operasions exhibit a perfect evolu-

© 1899 SCIENTIFIC AMERICAN, INC.

tion; that is to say, they exist already in perception and
advance by successive and easily determined stages to
the more elevated forms of pure symbolism accesgible
only to the minority. The volume is a resume of lec-
tures which the author has given at the College de
France in 1895. Itis a most interesting work on psy-
chology.

StATISTICS AND EconyoMics. By Rich-
mond Mayo-Smith, Ph.D. New
York: The Macmillan Company.
1899. 8vo. Pp. 467. Price $3.

This is the second part of “ The Science of Statistics
published for the Columbia College Press. The present
volume deals with consumption and production, ex-
change and distribution. It is beautifully printed and
attractively bound. The author is a well-known au-
thority on political economy and is professor of that
science in Columbia University. The selection of facts
has been made with care and has been well collated and
the deductions drawn therefrom are as authoritative as
any can be in the science, which cannot be termed exact.
It is abook which will prove interesting to the general
reader.

THE SECOND LAW OF THERMODYNAMICS.
Memoirs by Carnot, Clausius, and

Thomson. New York: Harper &
Brothers.  1899. 12mo. Pp. 151,
Price $1.

Like the otherbooks of this series of scientific memoirs
this book is a collection of some of the valuable scattered
papers on one of the most important subjects of modern
physics.

THE LAWS OF GASES. Memoirs by
Robert Bovle and E. H. Amagat.
Translated and edited by Carl Barus.
New York: Harper Brothers. 1899.
12mo. Pp. 110. Price 85 cents.

This belongs to the series of scientific memoirs edited
by Prof. J. S. Ames, PLD. It is almost needless to
say that two of the greatest classical papers in the whole
domain of physics are here presented in an excellent
translation carefully edited. Everything about the make-
up of the book in the way of tables, illustrations, etc.,
are excellent. It isa mostimportant book of an impor-
tant series.

NOTES SUR L’AGRICULTURE AUX ETATS-
Unis. Par de Vuyst, Docteur
en droit, Ingénieur agricole, Inspeec-
teur de D’Agriculture. 2me edition.
Paris: Octave Doin. Gand: A. Sif-
fer. 1899.

PoTABLE WATER AND METHODS OF DE-

TECTING IMPURITIES. B%r M. N.
Baker, Ph.B., C.E. New York: D.
Van Nostrand Company. 1899.

16mo. Pp. 97. Price 50 cents.

Theneed of a concise non-technical work on drinking
water has been made apparent ; there is no dearth of lit-
erature on the subject but the works nearly all deal with
the subject from the standpoint of the chemist and the
sanitarian. Those about to build houses will find their
questions regarding drinking water answered in this little
book.

THE SLIDE VALVE SIMPLY EXPLAINED.
By W. J. Tennant. Revised and en-
larged by J. H. Kinealy, D.E. New
York: Spon & Chamberlain. 1899.
16mo. Pp. 83. Price $1.

The slide valve is a great stumbling block to young me-
chanical engineers, and the lucid explanations and dia-
grams in this book will prove very valuable to them and
to the practical engineer as well, whomay have a know-
ledge of what to do to run his engine economically, but
who desires some theoretical instruction as well.

DARWINISM AND LAMARCKISM, OLD AND
NEw. Four Lectures by Frederick
Wollaston Hutton, F.R.S. New
York: G. P. Putnam’s Sons. 1899.
12mo. Pp. 226. Price $1.

It is the author’s aim to give a popular exposition of
the Darwinian doctrines in language which can be readily
understood by the lay reader. It is useless fortheyoung
student to consult the classic writings of Darwin without
some kind of preparation, like the perusal of the present
admirable book.

HANDBOOK oOF OPTICS FOR STU-
DENTS OF OPHTHALMOLOGY. By W.
N. Tuter, B.A.,, M.D. New York:
The Macmillan Company. 1899.
12mo. Pp. 209. Price $1.

Herein is presented so much of the science of optics as
pertains directly to ophthalmology. The demonstrations
givenrequire no knowledge of mathematics beyond that
of simple algebraic equations and the elementary truths
of geometry. Itisa simple and adequate treatment of a
difticult subject.

SMALL ENGINES AND BOILERS. By Eg-
bert P. Watson. New York: D. Van
Nostrand & Company. 1899. 12mo.
Pp. 108. Price $1.25.

"This is a manual of concise and specific directions for
the construction of small steam engines and boilers of

| modern types, from five horse power down to model

sizes, for amateurs and others interested in such work.
It is admirably illustrated by working drawings fully
lettered. Theauthor is a practical man and has acquitted
himself with credit in the little volume.

NoTeEs ET FORMULES DE L'INGENIEUR
DU CONSTRUCTEUR-MECANICIEN DU
METALLURGISTE ET DE L'ELECTRI-
CIEN. Paris: E. Bernard et Cie.
1900. 16mo. Pp. 1478,

A most valuable engincer’s pocketbook filled with use-
ful formulas and tables. TLike all foreign books of this
nature it is rather poorly cott n up. In this country no
technical books can vie with the so-called ** pocket-
books ™ for excellence of typography, printing, paper and
binding.
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price.
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marked or labeled.

TO CORRESPONDEN'TS.

(7744) F. M. asks: If you wind a clock
spring up tight and then put it into acid that will burn
it to nothing, what becomes of the potential energy? A.
We wish we could answer this question for good and all.
But we cannot. We do not know what becomes of the
energy that was put into that spring. And if anybody
finds out, we hope he will tell everybody and set the
matter at rest.

(7745) J. A. L. writes: In answer toa
recent question which would fall faster, an ounce or a
ton of iron, you say that the ounce would do so. If you
review that matter more carefully I think you will con-
clude that it is just therother way. The air resistance
being less in proportion to weight in the larger body
would allow it to fall faster.

(7746) W. E. H. asks: Whether the pin
in the crank or the pin in the cross-head of an en-
gine is properly called the wrist pin ? A. Although in
general terms a wrist pin is any pin on which a connect-
ing rod oscillates, and which is applicable to the cross-
head pin and oscillating-valve gear of engines, we decide
that the pin in the crank of an engine or auy -crank that
revolves is a crank pin, and not a wrist pin.

(7747 F. H. asks: 1. What is the best
method of attaching wooden bosses to glass plates of a
Wimshurst, the plates being drilled with centra lhole for
spindle ? A. Glue the leather to the bosses and cement
the glass to the leather. The object of this is to inter-
pose a yielding medium between the glass and the wood.
2. In an induction coil of 3 to 5-inch spark, is there any
danger of spark striking through the coil when the dis-
charging rods are too far apart to allow spark to pass ?
A. Yes. The ingulation of the secondary winding is sup-
posed to be made strong enough to withstand the strain,
but this is the pomnt at which most coils break down,
when they @o break down. 3. Wi<hing to corstruct a deli-
cate galvamwneter (astatic), how much No. 36 wire should
T use, in order to use it for thermo-electric current; which
should be wound in first, the coarse or the thin wire ?
A. Delicate galvanometers have as high as 30,000 turns
in the two coils. It is better to wind the coils so that
they can be removed, that is, on spools which can be
glipped into place and then have the coarse coil for
thermo-electric currents on separate spools from the fine
wire.. 4. The price of Weinhold’s *‘* Experimental
Physics.” A. Weinhold’s ‘‘ Experimental Physics”
cannot be had. It is out of print.

(7748) F. S. G. asks: What is the best
oil to immerse an induction coil in to attain a high de-

gree of insulation ? A. Paraffine oil is commoniy uged
for insulating induction coils.

(7749) V. B. writes: In all the articles on

color photography I have read, I have been disappointed
at the absence of any hint as to the depth of color used
in the color-plates, In the excellent article by M. Vidal,
in a recent number of the SCIENTIFIC AMERICAN, this
important point is slighted. Would you be kind enough
to say how strong a color is used on the three plates
used in the camera, and also on the films used in build-
ing up the positive ? Are they tints or strong colors ?
Should the red and yellow be as strong as the blue ?
Ishould also be pleased to learn where I could pro-
cure the great variety of aniline colors now in use.

A. We suppose the reason thatno attempt to describe
the, color screens used in color photography js that we
have no words which cau be used for the purpose. You
can probably buy the screens which have been matched
against screens known to have proper tints, from pho-
tographic dealers. If you wish to experiment in this
line, you can obtain the aniline dyes fromx dealers in
chemical materials.

(7750) J. H. S. asks: Is there a dry bat-
tery on the market that will light a 16 candle power elec-
tric light for an evening. A. We do not know any bat-
tery which can economically light a 16 candle power
lamp, except the storage battery.

(7751) C. T. H. asks: Is it possible to
manufacture a machine that will register one-twenty-
five thousandth of an inch? A. Yes. If a screw were
cut with 100 threads to the inch, and provided with a
large head divided into 250 parts, when the head should
be turned through one of these parts the point of the
screw would be moved one twenty-five thousandth of an
inch.

(7752) F. L. asks: What is the reason
for using platinum wires in the base of electric light
bulbs to connect with the filament ? Could copper or
aluminum be used in place of platinum, the cost being
less ? It not, why? A. Platinum wire is used in the
base of incandegscent lamps because it is the only metal
which expande and contracts with heat at the same rate
as the glass. If any other metal were used it would soon
break the glasg, because it would expand differently from
the glass and ruin the lamp.

(7753) J. T. S. writes: Does the mica
front in the ordinary base burning coal stove add any-
thing to its value as a heater? I claim that it does not ;
that the stove would be probably a better heater if the
mica were replaced by ordinary sheet iron. A. The
mica as truly as the iron absorbs heat to radiate it again
at its own temperature, Mica is used for the purpcse of
showing the condition of the fire and to give some light
in a dark room.

TO INVENTORS.

An experience of fifty years, and the preparation
of more than one hundred thousand applications
for patents at home and abroad, enable us tounderstand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere
A synopsis of the patent luws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing ot patents, either at
home or abroad. are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

OCTOBER 24, 1899.

AND EACH BEARING THAT DATE,

| See note at end of list about copies of these patents. |

Abrasive purpeses, tool for, R. 8. Pap
Accumulator pole pieces, terminal

635 346
635,287

rlil ..... 500
or, B,

ndee 35.622
Adding machine, W. H. Davis.. .. 635,670
‘Adhesive articles, case or holder f 635,582
Adjustable chair, J. F. Walton 635,452
Advertising device, aerial, J. H. Menkens 635,697
Agricultural machine, J. J. A. Morath.. 635,501
Ag nculturaltoolsunpmt R. Rasmusse 635,591
Air brake hose coupling, Shepberd & Dela 635,402
Air brake pumps, combined valve and gove T

for, N. A. Christensen . . 635,424

Air compressing apparatus,
Air compressor, J. P. Simmons
Air compressor unloading means, C. Cu mmgs
Alarm. See Burglar alarm.
Alloy for beanngs etc., H. G. Torrey............
Ammonia, apparatus ter testing liquid anhy-
drous, F. W. Frerichs....................oooe0
Ammonia making apparatus, Fellner & Steimle..
Asphaltic flux, G. F. & G. C. K.
Aaphaltlc fluxes, making, G. K. & G C. K. Cul-

655,419
635,617
£35,667

635,615

635..')35
635
635, 430

Assaying furnace, ‘Martin '&' Petter.
Axle lubricator, H. D. Moi
Back baand and trace connector. W. H. Thur-

mon

. 635,408
Back pedaling brake, R. S. Anderson 5 030,414
Back pedaling brake, J. G. Daigneau . 635,714
Back pedaling brake, N. Wallerich........... ..... 63:: 704
Bag. See Acid proot bagz

Bale covering, k. B. Deane........... .............. 635,672
Barrels, casks, etc., head for. Pelton & Love. . 635,583
Basket, J. W. Doerﬂmger ................. 5 675

Basket making machine, R. . Du Bois.
Basket making machine, E. Horton. 0o

Bearing, roller, E. F. Obenchain... ................ 635,
Beer drawing and preserving apparatus, T.

Schnutz 635,514
Bending machine E. hmfeldt, 635,433
Bicycle, M. Quinn... ..... 635,590
Bicycle, C. K. Tomlinson. 635,451
Bicycle brake, Darbey & Tran 635,669
Bicycle brake, M. K. Dunbar... 635.67
Bicycle gearing, S. H. Weller.. 635,453
Bicycle harness attachment, A. Herman. . 635,6!
Bicycle saddle, I.. L. Rowe. .. 635,598
Bicycle support, E. Fowler... ... 635,435
Bicycle supporter, H. Vander Weyde. . 635,618
Rinder lock, temporary, W. A. Jones. © ... 635,438
Binder, tempurary. N. Van Sickle..............uu.n 635,409
Boiler. See Watertube boiler.

Boilers, device for preventing incrustation of,

W.J. Ferguson......c.c.cvueiiiiiiiiininennnnnnn.. 635,468
Boiling apparatus, milk, M. K. Krogh.............. 635,692
Bolt. See Door bolt.

Bottle filling machine, W. Murchison.............. 635.338
Bottle stopper, F. W, Schroeder............ 635,398
Bottles, device for preventing fradulent reﬁl]mg
Of, B R MOYOT. .o oiiiee s ciiiieeaisiineeeansien 635,335
Bottleq device for pulling sto ppers or seals from,
afkin....oooooo e, 635,330
Box See Folding box. ’
B xfor cereals and means for handling same, J.

WeStOVer. ... it ee e aae 635,626

Bracket. See Easel bracket.
Brake. See Back pedalingbrake. Bicyclebrake.

Cycle brake. Wagon brake
Bridge gate, swing. C. L. Prindle . 635,589
Bridge, lift, A. Ruthenberg 635,394
Brush and mop holder, W 635.333
Buckle, A. W. P. Malins . 535,331
Buggy top rest, J. Z. Mill 635,668
Bung and faucet, combined 635,693
Burglar alarm and door check, combined, V

(311 5oR6000000anRN0000 BEBBAAEEAaACE I . 635,595
Burner. See Gas burner.
Burner, ground and fluid fuel, G. S. Emerick. . 635,376
+Business transactions, device ‘for facilitating and

economizing, Browne & Norton. 635.731
Butter print and cutter, E. J. Barry. 635,289
Button, F. R. White.................. 635,706
Calcium carbid cartridge, F. L. W hite.. 635,455

P'hysical and School Apparatus

GALVANOMETERS;

STANDARD, SINE, TANGENT, \

REFLECTING and WIEDEMANN

GALVANOMETERS . . . . .
Catalogue free.

E. S Ritchie & Sons, Brooklme Mass.

£ SAVE % Your FIEL

wasted up chimney.
) USING THE ROCHESTER RADIATOR.
COST $2,00 AND UP.
d _Money refunded if not satisfactory.
¥{ Write for booklet on economy in heating
homes.
ROCHESTER RADIATOR CO.,
60 Furnace Street, Rochester, N. ¥,

o o

“we Best Ruling Machines,
Handand Power, with or without the

BURROWS IDEAL AUTOMATIC STRIKER

and LAPPER,

IDEAL BEAM STANDARDS
IDEAL INK FOUNTAINS,

« and IDEAL CRANK, apply to

E. J. PIPER, Manufacturer, Springfield, Mass.

— Newark. N. J.
136 Liberty St., N. Y.
30 & 32 8. Canal St
Chicago.

BARNES’
New Friction Disk Drill.
FOR LIGHT WORK.
Has these Great Aduantages:
The speed can be instantly changed from 0 to 1600
without stopping or shifting belts. Power applied
can be graduated to drive, with equal safety, the
smallest or largest drills within its range—a won.
derful economy in time and great saving in drill
2 breakage. Send for catalogue.
F. & JNO. BARNES CO.,
1999 Ruby St., - TRockford, I11,

== -
T : NICKEL
o AND
2% Electro-Plating
28 Apparatus and  Hateral.
E2 THE

- Hanson & VanWwinkle
38 co.,

-2

g5

&8

We can show you
that at an altitude
of 13,000 feet, our 10
h. p. consumed on 10
hours hoisting, less

than 4 gallons of gas-
oline. Write and
find out how it was
done. Catalog S. A.
Witte Iron Wks. Co.
1207 Walnut St.,
KANsAs CiTy, Mo.

This beats Wind, Steam, or Horze Power.
We offer the W EBSTER 2} actual horse power

GAS ENGINE

for %150. less 10 per cent discount for cash. Ruilt
on interchangeable plan. Built of best material
J Made in lots of 100 therefore we can make the price.
Boxed for shipment. weight 300 Ibs. Made for Gas
or Gasoline. Also Horizontal Engines, 4 to 20 h. p.

WEBSTER MFG. CO.,
1074 West 15th St., Chicag‘o.
- Eastern Branch: 38-D Dey Street, New York Cit,

Southern Agents: Boland & Gschwind Co., Lt by
® 'S0 Peter and Lafayette Sts., New Orlunl,

Write for Spe-
| Catalogue

© 1899 SCIENTIFIC AMERICAN, INC.

Calis and signals, system of, R. J. Louis.
Camera, kinetographic, A. Darling...
(,dmera. magazine, 'I. K. Meadowcrof
Can. See Valved can.
(,dr coupling, 8. J. MeeKer...........ocoiviiiiinenn.
Car, dumping, M. K. Blake
Cdl tender, 5\’ Morek.....
Car frame, F. E. Canda..
Car head b]ock rallway, J. A Hinson.....
Car signaling dev1ce, railway, H. 8. Rodgers......
Car trailers, brake for street, H.1'. Brown.... ...
Carbid cartridge, L. S. Buffington........ =
Carbureter, F. E. Canda.............
Carding engine, Andrews & Haley
Carriage, child’s, 'I. Ballatine.....
Carriage, motor, W. C. Schultze.
Cart, K. C. Weber

. 635,493
635,466
635,497

635,498
635,

. 635,607
635,623

Case. See File case \latch case.

Caster,ball, J. GUIDAN.. ... ..oioivieii e nns 635,680

Cemniugal separatorlmex J.D.G. Ohlbaver.... 635579

Chair. See Adjustable chair. Convertible chair.
Folding chair.

Chair, D. J. Bigelow............ ... ... 635,644

Channeling machine, Keats & Clark. . 635,551

Checking or nncheckmg device, R. J. Wylie...... 635,367
Chopper. See Cotton chopper.
Chuck, drill. J. W, Albert
Circuit controlling device, J. Heinze, Jr.
Cleaner. See Klue cleaner.
Clothes drier, B. Klppels
Clothes line pulley, s, H.
Clutch, friction, G. J. Gunderson
Cluteh, friction, A. Herschmann.
Combination lock, J. R. Houts..
Commerciograph. B. R. terman..
Compass, miner’s, W. Van \looten
Convertible chair, E. .. Thompson
Corn husker, W. H. Stoner....... ...,
Cotton chopper and sider, .J. M. Pope..
Coupling. See Air brake hose co up Car
coupling. Pipe coupling. Pole or thlll coup-
ling. Vehicle coupling.
Cream separators, liner for centrifugal, E. J
Kneeland
Cue support, J.
Cultivator, S. M. Adam
Cultivator attachment, w.
Cultivator, garden, J. 7. Clark.......
Cultivator planter attachment, I\ Co
Cultivator two row disk, J. A. Patterso
Cultivator wheel cotton, W. W. Holloway
Curtain ring, S. . 0. Brow
Cutter. See Ensnage cutter. Root cutter.
Cycle brake and motor, B. H. & N. R. Coursey....
Cycle mud guard, A, Thym
Desk attachmem, D. L. B. Peterson.
Display mck C. W. Kirkland et al.
Door,J. Nash...............ceeuunn
Door bolt, L W. Sawtelle.
Door fastener, C. E. Duck
Door fastenmg device, W. I)oy]e Jr
Door hanger, G. Wideman..
Door holdback, A. I.. Ware.
Door spring and check, combined, J. Wolf..
Draught equalizer, S. TL. TinSMAD . oneenens vanres
Drier. See Clothes drier.
Drill. _See Rock drill.

e
Easel bracket, L. Hayr e..
Eaves trough ‘hanger, G. W. Hartley
Eaves trough hanger, E. E. Taft
Electric cutout, J. Sachs....................
Electric machme dynamo, N. J. Laschet
Electric motor reversing switch, K. V. Mat]ack
Electric switch, Downes & Sh erman
Electric switch, C. J. Klein. 5
Electric switch, J. Sachs........................ 0
Electrical conductor;unctmn box, R. L. L. Hund-

635,458
. 635,319

Window cleaner.

6
635,295
635,664

LT )15 000 a0 Ra0000H0A00RABO000066E0066600006600006 635,485
Electrical machine, J. B. Hague.................... 635,681
Electricity from car wheel axles, means for gen-

erating. M. MOSKOWItZ. .........viveneunenennnnnnn 635,446

Electroplating apparatus, R. E. Goodrich.......... 635,380
Elevator. _See Grain elevator.

Elevator. R. J. Melius.. 635,499
Elevator, H. R. Tracy. . 635,362
Elevator, M. A. Wheaton. . feeeieeine aeee.. .. 83D,454
EKlevator speed regulating o ntrolling device,

105 5 e Ao oo doneoag a0 00 mIoReae 00 a0 e 35,679
Elevators, automatic safety lock for, C. S. Stokes 635,521
Engine. See Carding engine. Gas engine. Pa-

per pulp refining engine.

gine.

Engine, O. Kinner.
Engines, electric ig
Ensilage cutter, O. K. Bray.
Escapement, H. Ganr ey..
Exhibitor, jewelry, C. H.
Extension platform, Seymour &
Eyeglass nose guard. C. Billington
Eyeglasses, E. K. Pequegnat...............
Eyeglasses and spectacles, D. H. Ludlow
Kare regxsters mechanism for operating, Ohmer

Rotary steam en-

"yler
Farm gate, W. B. Miller..
Kence machine, G.P. A. Welsenborn
Fence machine, wire, A. H. Cook
Kifth wheel, J L. Taylor
Kile, bmdmg Dom....
File case, L. Klemme, Jr..
File, paper, C. E. Mountford.
Finger ring, G. M. Saunders................couieuene
Flreéxrrlx; safety device, revolving, Wesson &
obb

Fire escape, K. J. Glaser...
Fire escape. E. B. Terdoest
kKire extinguisher, G. G. Q(‘hroeder .......

Kire port hole for buildings, J. J. Schlosser
Fish hook, 8. M. Neely
Flat iron, self heatmg. J. Abrahamson.
Klue cleaner, L. RoIlins. .. ..............
Flush switch, W. R. Pettis.
Kly trap, A. Hammond.....
Folding bex, L.. F. Ferrell.
Folding chair, H. L. C. F. ihde.."

" 635,460

Frame. See Prism luzht frame.
Fruit drying tray, 8. H.Chase........c..cccovivunen. 635.423
Fk'ruit gatherer, P. M. Gutleber... 635,316

Furnace.
nace.
Furnace, J. Flaherty..
l‘llI’IldCQ. B. C. Heavey
Gage. See Pressure gs
Garment, J. Shine
Garment supperter, W.
Gas burner, acetylene, K. C. ¥
Gas engine, J. O. Brown
Gas %enerating apparat
e

See Assaying furnace. Smelting

635,469
635,318

735403
| 635648

Gas generalor acetylvne Kuopers & Sch
Gas generator, acetylene, K Pearre .
Gas generator, acetylene, F. t{hmd
Gas generator, acetylene, 1. O. Russi 6:
Gas or vaper generator and burner, J. W. Weeks 6:
Gas producer, W. Garrett,
Gate. See Bridge gate.
charge gate.
Gearing, variable speed, G. Sittmann..............
Generator. See Gas generator. Gas or vapor
generator.
Glass blowing machine, M. J. Owens......... ....
Glass blewing machine, C. H. W, Ruhe....635,392,
Glass conduits. collapsible core for manufactur-
ing, T\ M. Klower
Glass rolling machine, 1. J. McCoy..
Glove taslener G. T. Chapman. .
Grain elevator, G. B. Mallory..
Grain roller, K. Berg..........

Farm gate. Tank dis-

635,518

635.344
635,393

Grate, R. J. Schwab
Grinder, multiple metal, C. E. Blechschmldt.
(,rmdmg mill tram, rol]er D. M. C.\rey
Gun brake device, 1. Muller..
Gun fluid brake, J. Krone. .
Gun, spring spear. W. H. Me\’\hlrter
Hanimer, pneumatic, Burns & Pickles. . . 635.
Handle bar, adjustable, King & Burns............. $35,68
Hanger. See Door hanger. KEaves trough hanger.
Lamp hanger.
Hat smoothing ron, J. Agar
Hay press, C. G. Combest.....
Hay rake, horse, C. K. Jackson
Head and back rest for invalids, W. A. Nibon
Headllght acetylene gas, C. H. Pagett.
Hinge, S. D. Arnold
Hinge, box couch, J. T\ Seng
Hog catcher.J. B. Herr .. .
Hoisting device, C. Berghoufex
Hook. See Fish hook. Ladder hook.
Hook and eye, . P. Imohtlle,uv ................
Hose supvorter, overhead, C. Utman
Hub., vehicle. E. McHu;zh
Inkstand attachment,
Insole. W. Lawes. ...
Iron. See Flat iron. T1at smoothing iron.’
Iron oxids, obtaining, A. S. Ramage.....
Jack. See Wagon jack.
Jar opeming device. Colkitt & Pentz.
Jaws for jaw rods or jaw bolts, man
G. G. Barret... .......... 635,288
Joint. See Pipe joint.
Kiln for burning fire brick, etc., I.. O. Boeing..... 635.647
Kiln having superposed chambers for continuous
working, P. Schleich.. 635,513

. B. Flagg.

635,662

(Continued on page 302.)
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Kila pop valve, L. Moore
Kneading machine, C. Fleck.............
I.adder, extension fire, Lavoie & Chazotte
Ladder hook, C. H. Grant....... ..........
Lamp, acetylene. F. L. White..
Lamp, electric arc, D. Higham...

Lamp, electric arc, F. S. Worsley............ 635,6!
Lamp, electric incandescent, W. J. Phelps. 635.447
Lamp, flash light, G. R. \hller ............... Silia.at_ﬂ
Lamp, gasolene, Wood & Eddy.............. 35,
Lamg hanger, arc. McLormac &. Lapthorne. 635,699
Latch, gate, W. L. T'ripp........ 6.35%2’
Lawn sprinkler, F. W. Monroe. 30,1
Letter box register, J. N. Clous 635,426

Letter opener, H. Markham. .
Level, plumb, K. Martm
Life preserver, E. Kunert..................
Linotype and mould Lherefor, G. A. Bates.
Linotype casting machine, H. J. Derbyshire
Liquids, closing device for receptacles having

capillary openings for transport, storage. and

use of volatile, R. Zimmermann. .............. 635,631
Lock. See Binder lock. Combination lock. Per-

mutation lock. Sash lock.
Locomotive, K. Sarver... ..........ooovireeeieiennns. 635,600
Locomotive engine exhaust relief, C. J. Mellin... 635.696
Loom filling carrier, C. M. Day...................uee 635,716
Looms, electrical warp stop motion for, Baker &

Kip. 635,637
Lubricant, K. T. Cook.. 635,303

Lubncator See Axle lu
Lung tester, coin controlled, B. S. Steinfeld. 635,607
Match case and cigar tip cutter, automatic, R. C. 635484

. 635,492

. 635,504

Mechanical motor, C. C. Clawson . 635,425
Medicinal product, G. Fuchs | 635471
Meter prepayment attachment, C. Luke.. ..... . 635,730
Mill. See Rolling mill.
Mining in frozen earth, apparatus for, J. E.

L0 1 o 635,522
Motor. See Mechanical motor,
Mowing machine chtting bar, J. B. Hill............ 635.321
Musical instrument. E. Gable. .......... ,312
Nailing machine. box. L. F. Grammes 6'35540
Necktie holder, A. C. Cruttwell.......... ... 635,371
Nippers, W. A. Bernard... .. . ... 635.417
Nut lock, B. K. Smith. ... 635,519
Nut lock, R. Titus . 361

Oculist’s testing frame, E. B. Meyrowitz.
Oil box, H. N.Covell...............cooonne
Qil cup closure. G. W. & W. J. Emerick.
Oiling device, piston rod, G. H. Merritt...

Oiling device, rock drill, R. L. r\mbrose 635.286
Operating mechanism, W. G.Dodd................ 635,372
Optician’s testing frame, \1eyrow1tz & Buchhop. 635444
Ore roaster, C. D. Boutonetal...................... 635,418
Ores, chemically preparing and treating rebel-
lious, C. Martin..............coooevviiiiniiannn. 635,695
Pan top, cake, W. E. Hendricks. ................... 35,320
Paper and paper materials, machine for pulping
S WUTSLer.. . eiiiiiiiitiaeiieeiiiiniinnnes 635412
Paper feedlmz machine, W. G. Trevette........... 635,616
Paper making machines, shaking section of Four-
drinier, 1" H. 8avery...............cccooiivennnn. 635,511

Paper pulp reﬁnmg engme, E. R. Marshall
Paper vessel, J. G. B
Pen. fountain, G. S. Parker

Pencil, A. J. Keck............. 5,688
Permutation lock R. W. Inglis.. 5,549
Photographic objective, Goerz & egh..... 635,472

Ho
Photographl‘(; purposes, three-lens system for,
on Hi

bined, F. W. Ofsky.

. 635,387

Pin. See Scarf pin.
Pipe coupling, C. A. Bailey.. . 635,636
Pipe drainage and ventmg n

_ soil, F. Walker........ . 635,619

Savery.........

635,512
Pipe service box

635,328

Plaiter, L. J. Bard: .. . 635,459
Planter, check row, J. D. Dawson. . 635,715
Planter, corn, F. C. Harwood et al 635,541

Planter, corn, G. R. Hollis.....
Planter, corn, F. K. Lathrop
Planter. corn, P, K. Obrink..
Planter, peanut, J. R. Ayers.
Planter. potato, H. Haid..

Platform. See Extension platt‘orm
Plow. F. H. Dawes
Plow attachment, B. L. Pool..
Plow cotton chnppmg attachment
Plow, disk, G. M. Clark............
Plow, drain ditching, N. L. Gobeille.
Plow or cultivator attachment, wheeled, J. C.

Fullerton.

. 635,315
635,536
635,434
. 635.416
. 635,448
. 635428
635,406
. 635523

635.649
. 635,326

. 635,719

Pneumatlc se]f playmg instrument, C. 8. Bat-
or
Pocket holder, M. W. Reeves..
Pole or thill coupling. R. F. Corneli. .
Post. See Spring supported post.
Potato grading machine, C.
Press. See Hay press.
Pressure gage, P. Swenson
Printing apparatus, B. A. Brooks
Printing machine, N. Kop]
Prnmﬂg press foldmg and delivery mechamsm
rm

B. SpeakS..............

Prism llEht frame, P. E. McIntosh . 635.576
Prison door operating and locking device, C.
Schoenfeld ..................................... B 635,602

................................. 6.
Proteemve or guard appliance, E. Frischmuth....
Pulverizing coffee, etc., machine for, L. Kritz. 5
Pump, F. Edwards..
Pump, hydraulic ai
Pump, oil, C. F.
Pump, portable alr A. B. Di
Pump, vacuum, E. F. Dwyer
Pumping apparatus, S. V.
Pumpmgr mlwell E. D Yates
Puzzle, A bby. .
Rack. 'See D|s lay

635,284

. 635,577
. 635,526
6 3

E. W. McKenna....................
Railway, C. D. Bennett................
Railway cattle guard, S. Abernathy
Railway switch operating wires and conduits,

support for, F. J. Schmeiser................ 635,353
Railway tie and rail fastener, metallic, 1. VV
Gereckey . 635,538

Raisin seeding machine, N. B. Converse . 635,713
Rake. See Hay rake.

Ramie deflbrating machine, W. N. Packer 635,345
Refrigerating apparatus, Lyon & Talbot- Cros- .

bie. . 635,560
Refrigerator, keg. A. Grap..........cccoeviviniennns 635,474
Register. See Letter box register.

Resistance box, H. W. Leonard.................... 635,441
Ring. See Curtain ring. Finger ring.

Roaster. See Oreroaster.

Rock drill, Conrad & Ambrose.........c.coevvueenn. 635,301
Roller. See Grain ro]]er.

Rolling mill, H. Grey................ccoooea 635,381, 635,382
Root cutter, O. E. ’I‘ OMPSON. .. etvirnnniinnennnns 635,450

Rotary steam engine. F. Kruger....
Rubber tired wheel, R. Mulholland..
P. M. Crawford
Safe, G. L. Dam .
Safe, screw door. C E. Blechschmidt .
Sand band. W. A. Eddy

1. 635,508
1163338
. 635666

Sash balance. wmdow. J. kM Malloy..

Sash holder, 0. H. Myrick......... .. 635,339
Sashlock,C. E.Stone.... . . .. ... 635,449
Sash, slidable and swmgmu window, B. Haus-

mann.
Saw circular, Rowe & Trunnel..
Saw filing device. S. P. Gudmundson
Scale, spring, W. F. Stimpson..
Scarf pin, D. R, Corbin...........
School seat and desk, S W. Pereg

- 635 &

Scourer. See Grain scourer.
Scraper and roller, combined road, G. W. Miller.. 635.336
Screw,J. W. Caldwell..............oiiiiiiiinnn., 635,297
Screw thread forming tap, R. Kilburn....... .... 635.324
Seaming sheet metal vessels, J. A. Steward....... 635,608
Seat. See School seat.
Neat post fastening, J.C. Hyman................... 635, 548
Seeder and planter, T. E. Hoffman. .. 635483
Rewing machine, hemstitch, Diehl & Hemleb.... 635,673
fewing machine plaiter, J .... 635.676
Shears, J. Yandall .... 635457
Shuttle, Gilbert & Wide ... 635,720
Skirt and waist supporter. C.
Creveling .. 635.370
Smelting furnace, J, H. Caj 635.652
Soap holder and distributer, J. 635,502
Spanner, (, & H. Marschutz 635,562
Spindle, T. W. Cocker.. ... 635,660
Spmnlnz frames ete., ropmg guide f
Huffstickler.................... 635,686
Spring suppor ted post, F. Andrew. 635,709
Sprinkler. See Lawn sprinkler.
Sqmd H. A. Howa 635,547
635,487
. 635,703

(C«mtinuad on paye $08)
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Issued Every Week —$1.75 a Year.

FREE—

Every Week to
Jan. 1, 1900 ...

8% See Subscription Offer Below.

attractiveness of the
paper for family read-
ing. It has assem-
bled as contributors
not only the most pop-
ular story-tellers but
also famous soldiers

Every Week’s

Issue Equals a
12mo Volume
of 175 Pages.

and sailors, statesmen,
scientists and travel-
lers. Among them are

Gen. Wesley Merritt.
Gen. “Joe” Wheeler.
Andrew Carnegie.
Walter Camp.
Reginald de Koven.
Margaret Deland.

FREE—

Calendar...

The Companion

8% A Rare Souvenir in Twelve Colors.

Bishop Henry Potter.

John Philip Sousa.

S END us your ad-
dress on a postal

card, and we will mail

AN

HE volume for 1900

will again exemplify
the unceasing efforts of the
publishers to increase the

you our Illustrated Announcement of the 1900
volume and sample copies of the paper Free.

\

Maj.-Gen. Wesley Merritt.

Now is the Time to Subscribe.

HOSE who subscribe now, sending $1.75, the price of a year’s

subscription, with this slip or the name of this paper, will receive

The Companion Free for the remaining weeks of 1899, the beautiful

Companion Calendar, and the 52 issues of the new volume t% janZ., 1901I.
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NEW BINOCULAR.

(The Triéder.)
Small as an opera glass. More
powerful than the largest tield
glass. Send for Circulars.
QUEEN & CO.
Optical and Scientific Instru-
ment 3
1010 Chestnut Street,
PHILADELPHIA, PA.

NEW YORK: 59 Fifth Ave.

MAXIMUM POWER— MINIMUM COST.

you use a pump for

beex lard, acids, starch,

k) petrolvum brewer’s

mash, tanner’s liquor,

cottoniseed oil or fluids,

hot or cold. thick or thin

you want to get the

TABER ROTARY PUMP

which does the most work at.

the least expense. Simply

constructed. Canbe run at

any desired speed. Perfect-

ly durable. All parts are mLerchangeable Needs no

skilled workman. Defects guaranteed. Catalogue free.

TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

MURAN FLEXIBLE JOINT

for Steam, Air or Liquids.
Made in all sizes to stand any desired
pressure. Send for reduced price list.
Moran Fiexible Steam Joint Co., Inc’d
147 Third Street, LOUISVILLE. KY.

You
spend thousands
on coal bitls—but how much
to save the steam ? Want to know
more about it P—Ask for our booke

let ““H on the HEINTZ STEAM TRAP.
WILLIAM S. HAINES (0.,

136 South Fourth St., Philadelphll, Pa.

“THE WIZARD'S TABLET”

These tablets make the only writing
fluid that cannot be removed with acids,
flows freely, takes copy, cheap, permu-
nent (not aniline), send 10c. for seven
oz, threecolors. BEDISON CHEMI
CAL CO., P. 0. Box2397,

N. Y.

THAT ARE GOOD--NOT “ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-
tee and instruments are beth good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

“American=Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. Over of
our telephones in_successful
Used by War and Navy T)eyfartments. In
ordering state length of

telephones to be used on one line.
Il for catalogue *S. 4.”

AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, lll.

AW FABER

Manufactory Established 1761,
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES. STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONFRS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street,
Manufactory Established 1761«

© 1899 SCIENTIFIC AMERICAN, INC.

New York, N. Y.

H.-C. DENTAL LATHE MOTORS,

This cut illustrates an H.-C. Dental
Lathe Motor with speed regulator in
base and with extended spindles on
which are mounted respect-

These spindles are
so0 arranged that different kinds of
wheels and polishing instruments
can be rea.dlly attached, making
a very convemem
arrangement for the
busy dentist.
HE lloLTZER-
LABOT ELECTRIC CO., Boston (Brookline), Mass.

The ““1898 Patent”’ Independent Lathe Chuck

Does the heaviest as well as
ordinary work. Well pro-
portioned in all parts and
extremely strong. Jawsre
versible in all sizes. Jaw
steps are ground true in the
chuck after jaws have been
case-hardened. Jaw screwg
an

are of large diameter
have a tine pitch thread.
Workmanship and materials
excellent. This chuck has
the strongest gri of any on

the market. end for Catalogue. SKINNER
CHUCK CO., Church St., New Britain, Conn.
186 Liberty Street, New York,

Manufacturers of Machinery for
Mineral Prospecting. Test Borm s, 10 to 5,000 feet deep.
Largeﬂt experience, best line, highest zrade in America.

PlERcE WELI. ENCINEERING CO.
WATER, OIL and GAS WELLS.
Send for catalog, 200 engravings. State what is wanted.

.- ROCHESTER
. OPTICAL CO.
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tothe oﬁce; from a smallsalary to a
good one, is but a step if you go the
right way aboutit. Oursystem makes
it easy for you to

CHANGE YOUR WORK

without loss of present salary. We guarantee to
give you an education by mail in Steam, Elec-
trical, Mechanical or Civil Engineering; Mechan-
ical and Architectural Drawing; Bookkeepmg.
Shorthand, and English Branches.
97,000 _students and graduates.
‘Write and state what profession you
wish to enter.

The Internaﬁonal Correspondence Schools,

Box 942, Scranton, Pa.

im;u GRADE WSS2.. MACHINERY

Single Machines or Com-=
plete Equipments for
Any Class of Work.

Your Correspondence is Solicited.

=& Illustrated Matter and Prices on
application.

J. A. FAY & CO.
10-30 John St.. CINCINNATI. OHIO

Dynamos—Motors.

Multi-Polar Iron-Clad Type.
Slow and Moderate Speeds. A
Modern Machine embodying
all the best features in Dyna-
wo and Motor Construction.
Dynamos, 15 lights 10250 lights.
Motors, ¢ H. P. to 15 H. P.

ROTH BROS. & CO., Mfrs.
88-92 W, Jackson Street,

Chicago, Ill., U.S. A.

P.T. AUSTEN, Ph.D.. F.J. MAYWALD, L.S.MOTT,
President. Vice-Pres. Sec. and Treas.

The Ausben Cheminal Rossanh G2,

Experimental Investigation of Technical Problems.
Research Work for Manufacturers. Improvement and
Invention of Processes and Products. Utilization of
Wastes and Unapplied Substances. Reduction of Man-
ufacturing Costs. Testing, Perfecting, Introducing and
Disposing of Processes and Products. Manufacturing
Formulas. (& Ezxplanatory Circular on Application.

52 BEAVER STREET, NEW YORK.

“Universal” § Kneading and Mixing Machines
Over 6200 in use. Over 300 varieties
in 155 different industries.

Patented in all countries.

WERNER &
‘ PFLEIDERER

Saginaw, Mich, Build-

7 ers of all kinds of Chemi-
cal Machinery. also at
Cannstatt.London,Vienna,
Berlin, Paris and Moscow.

83 Highest International Awards

DON’T LEAVE YOUR KEYS

in the front door. Fasten
them to the pocket or waist-
band with a key chain secured
by the Improved ash-
burne Patent Fastener.
Slips on easily, grips like grim
death. don’t tear the fabric,
released instantly. By mail,
25 cents. Latalogue of other

novelmeslf
AMERTCAN RING_ CO.
Box P, Waterbury, Conn.

OF
ENGINES
) SEND 10 FOR 126 PAGE
ILL. GATALOGLE.

INE GREY IRON CASTINGS.

Art Castings in Iron, Stove Plate, Light and Medium
Weight Machinery Castmgs Cored Work. Pattern
Makers, Machivists, Japanning, etc. The Heopson
& Chapin Mfg. (’,o., Pequot Foundry and Machine
Wks., Hamlltou Oak & Howard Sts., New London,Conn

NEW IDEA IN TRUNKS

The Stallman Dresser Trunk
is constructed on new principles.
Drawers instead of trays. A place
for everything and everything in
its place. The bottom as access-
itle as the top. Defies the bag-
gage smasher. Costs no more than
a good box trunk. Sent C.O.D.
with privilege of examination.
Send 2c. stamp for illustrated cat-
J 2logue. F, A, STALLMAN,
61 W. Spring St., (olumbus, O.

The Ideal Hunting Shoe

The concentrated product of fifty
1;;ears of shoemaking skill. Ten inches
b, Bellows tongue, uppers gray
color, soft as a glove, tough as steel
cannot harden. The best storm- proof~
shoe ever placed on sale for Klondike,
miners, surveyors, en%meers. and any
one requiring perfect foot protection.
Thousand of pairs sold to satisfied pa-
trons. llus. Catalogue Free.

M. A. SMITH & S(lN
Manufacturers, 29 and 31
13th St., Philadeivhia.Pa,
116 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON
§j 817 Wyandone St

KANSAS CITY, MO.
209 North 9 h St..

LouIs, MO.

432 Dlamond S
TTSBURGH PA.
We will save you from 10
to 50% on Typewriters of all

akes.
& Send for Catalogue.

0 SIMPLE A CHILD CAN USE THEM

2
SUSNART PHOT CO. 3 ALUEDUCT < ‘T* ROCHESTER N ¥

THE HARRINGTON & KING PERFORATI

AP, PERFORATED METALS OF EVERY DESCRIPTION FOR ALL USES. CKi'e

ﬁ*@
m‘:ﬁ‘a

SCREENS

OF ALL KINDS.

0. ¢

Leh
qt(-‘:rlllzer'. W ¥. Bernstein
Stirrup, C. Knopf
sStopper. See Bottle stopper.

Stopper extracting device, J. R. Kennedy......... 635.728
Stove, air tight heating, W. M. Milburn.. ... 635.566
Stove, cook, M. Kennedy............... 635,562
Stovepipe joint lock, B. K. Wo 635,707

od, Jr. 5
Sulﬁlrér%m ores, apparatus for separatmg, J. B

Superheater, G. Henkel.. . h35 481
Suspenders, A. F. German, . 635,314
Switch. See Electric switch. tch.

Switch mechanism, J. G. \chreuder .............. 635,355
Switch operating device. Barnbart & Middleton.. 635460
Tablet. M. 1. Sh . 635,515
Tank discharge gate, C. W. Merrill,. . 635,442
Tapping device for casks. A. Becker. . 635,641

Thimble, F. C. Bowen......
Thresher, pea, W. R. Hill..
Threshold, W. C. Chastain............
Ticket, railway cash fare, C. P. Stemb
Tie plate. W. E. Mill
Tire, cycle, H.
Tool, T. H. Ewing......
Transom opener or clos
Trap. See Fly trap. Steam trap Wat
trap.
Tree protector, J. Schlaefer.

307
635,597

635.397
Truck, car, L. B. Smyser. 635,357
Tube. See Vaporizing tub
Tube connecting device, A. Florin . 635,534
'Tufting apparatus, cushion, A. Freschi (rellssue) e
Type, printing, A. L. Campfield . 631.6)]
Typewriter connecting rod, F. J. Dyett 635.306
Typewriting machine. B. C. Stick kney.. 633009
Umbrella bolder, vebicle, E. C. F. Tardel

Valve, L. G
Valve, air, W.J. Cole..
Valve gear, C. Weller............
Valve, o1l can, Clapp & Lawson.

Valve, tank outlet C. Birkery.. 51
Valved can, W. olding.. 5 635.379
Vaponzer and hurner hydrocarbon C C Bruck-

(3350000000900 690 CInEaEU0DD0000EAU00L0B00A0ANG0E0006 635,465
Vaporlzmg tube, A. Kitson.. 635,554

Vebicle body hanger, J. J. Fetzer..
Vebicle coupling, W. 1. Wolverton..
Vehicle motor wheel, J. W. Walters.
Vehicle steering apparatus, motor, J. Canello-
] - e 6R0BR0AA00000D. SAEO0BEIGE0000006000006000:
Vehicle wheel, C. K. Church . 635,657
Vebicle wheel, J. H.Judge... .......cooviuvunnnnnn. 635.687
Vehicles, positioning apparatus for motor, G. H.
L0763 40| T 635,300
Vessel for transport and means for conserva-
tion of effervescing beverages therein, E. M.
) 070 Y0 | R0 ana000a0n BAR0AN0 S000866000000006300008
Violin string holder, H. W, Pearson.
Wagon box fastener, D. Hamman....
Wagon brake, G. A. Stark. .......
W agon, dumping, J. Bullock..
Wagon, dumping, M. G. Bunne
Wagon jack, C. Culver.........
Wagon, speed, G. W. Werner.
Warp thread tension. W. E Fi et
Washing device, clothes, C. P. Snow
‘Washing machme L. Boyd..
Washing machine gearing,
‘Watch guard or pmtector W.
Water gage guard. R. S
Water lifting appa.rams P. 8. Now:
Water pipe trap, J. D. Q. Hamilton
Water purifier and elevator, com

635.678

»35 611
635,565
635,504
635,383

Water tower and extension lad
Water tube boiler, P. D. Blackde
Weather strip, Yakley & Prudde
‘Weigbing machine, A. L. F. Mitch
Well cleanmg drilling, and pumping apparatus,

dee o T () 3 000 00R00 0000 a00008400 635,290
Wbeel See Fiftb wheel. Rubber tired wheel.

Vehicle wheel. Vehicle motor wheel.
Window cleaner, M. Bourke 635,462
Wire fabric machine, P. Sommer et al.. .. 635,405
Wiring blanks, machine for, E. P. Sheldo .. 635.356
Wrench, C. W. Bradshaw. . 635.463
Wrench, Ray & Peak 635,593

DESIGNS.

Binding, skirt, B. Lipper..
Bottle, J. Scbies

Brush back or similar arti
Cabinet, garter, E. Pickhardt. .

Cultivator supporting bracket, 31,716
Disb, covered, . Grindley 31,710
Envelop, bbott 31725
Ironing board, C. A. P

Kne. J. Doyle
l.amp body, C. Hube
Lamp body, M. Newgo
Neckwear retainer, W.
Nut, lock washer, S. C. Carro

Plate or similar article, C. J. Abrenfeldt
Puzzle board, J. M. Montgomery..
Saw patch, 0. B
Stove, gas, M. Gn:wold Jr..
Stove, heating, M. Griswold. Jr
Suspender end. A. Coleman..
Table, kitecben, D. F. Holt..

Valve body, D. T. Kenney.. 31715

Vapor burner, A. E. Lytle........ . 3LT17

‘Washing machine agitator staff. S. B. Bartley..... 31,718
TRADE MARKS.

Ale, ginger, Gosman Ginger Ale Company. 33,629

Beer, Hartmann & Fehrenbach Brewin
pany
Beverages, certain named,
Cocks, stop and waste. Landers. Frary & Clark.
Crackerﬁ cakes, biscuits, macaroons, and breads,
Lafayene Cracker and Confectionery Cum-

pany

Flour, wheat, Dodwell & Company

Fuses, certain named, Jobns-Pratt Company.
Gloves, E. Pewny & Company................ 3.618
Hair tonies and lotlons B. Emery. )
Laxatives, F. P. Prati
Lumher dressed, John Schroeder Lumber Com-

Medlcal compounds. certain named, H. Brown.... 33,624
Medicine for lung diseases, Baiss Brothers &
SLeVENSOMN. ... iiveiiiieiiiieiiniee snnerannes
Metal. Babbitt, Kinsey & Mabler Company........
Needles, fishhooks, bodkins, crochet. hooks, and
pins, A. Wi 33,620, 33,621
Patterns, garment, Standard Fashion Com pany. .. 317
Planters. drills, and harrows, corn, D. M. Sechler
Carriage Compan
Remedy for certain named diseases. Chemisch-
'l‘echmqehee Laboratorium Von Dr. Israel

Ro
Soap. Lmlet Enterpnse Soap Works
Sporting goods, certain named, Victor Sportmg
[E2eXeTs KR 0703111 02:1 ¢ | 3
Stationery, certain named articles of, J. Peuser... &
Wheels and parts thereof, vehicle, Wapakoneta
Wheel COmMPANY.....vuvtueiieiseneenienrennoanens. 3.

Windows and window frames, A. L. Bolles........ 33,638
Yarns, crochet. and embroidery cottons, Watsoun,
Porter, Giles & Company ...........ceoeevuvenn.n 33,619

LABELS.

* Brilliantine,” for stove polish. Brilliantine Manu-

facturing Company.. 18
“ Cornering the hllpmos » for games or puzzles.

Puzzle COmpany......c..oeeeiereuuunniiruniiieienn 7.184
* Purest Green Label Baking Powder,” for baking

powder. R. C. Long 185
** U:Tel-U,” for a game, J. H. Eickershoff.. 7.183

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. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. - Special rates will be given where
a large number of copies are desired at onetime.

Canadian patents may now be obtained bythein-
ventors for any of the inventions named in the fore
?omg list, provided they are simple, at a cost of $40 each.

f complicated the cost will be a little more. For full
instructions nddreas Munn & Co., 361 Broadway, New
ork. Other foraign patents may aiso be obtained.
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Reversible

LINENE

Styhsh, convement, economical.

Collars s

Cuffs.

Made of

fine cloth, finished in
pure starch and ex-
actly resemble fash-
ionable linen goods.

NoLaundry Work
When soiled discard.

244#B y mail, 30cts. Send
6 cts. in stamps for sample collar or pair
of cuffs, Name size and style.

REVERSIBLE COLLAR CO., Dept, J ; Boston, Mass.

RUBENS  DANTE TASSQ MURILLO ANGELD RAPHAEL

SEeSfevsy

09922222 27
TUBULAR
DRIVING LAMP.

I'T is the only perfect one.
I'l" will not blow or jar out.
I'I' gives a clear, white light.
rr |s hke an engine bead-

YN throws the Ilg(]]n stralzht
ahead from 2
IT burns kerosene,
0 Send for book ( free).
R.

E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount. g

‘999 —ESTABLISHED 1840.— 99 %

WANTED - Posmnn as bu{permtendent for some Mfg.
Firm in or near N. Y. City. 12 years’ experience. Good
orgaaizer, sober and reliable. At present well employed,
zbange for betterment, sole object. Address Box 843,
Hartrord, Conn.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly contidential. 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 journal. Terms, $3 a
year: four months, $1. Sold by all newsdealers.

MUNN & Co,361 Broaaway. New York

Branch Office, 625 F St.. Washington, D. C.

PROPOSALS.

U S. MILITARY GOVERNMENT OF PORTO RICO.
+ Office of Board of Public Works, San Juan, Porto
Rico, October 12,1899. Sealed proposals for the building
or reconstruction of about eighteen (18) miles of Road
in the Island of Porto Rico will be received at this office
until noon, December 23,1899, andthen publicly opened.
Each proposal must bemade in a preseribed form and
be accompanied by a deposit of $1,000 in currency of the
Unitea States, or certified check of a National Bank,
which will be immediately returned in the case of un-
successful bidders. 'I'be Board reserves the right to
reject any and all bids. It is estimated that the cost of
tbe works will reacbh Two Hundred Thousand ($200,000)
Dollars. For information apply to this office. 5

JUDSON, Captain, Corps of Engineers, U. S. A., Presi-

dent Board of Public Works.
H. P. Motor, Bench 8 Q]peed Lathe and Drill Press, $30.

A 0
4 Columbia Mfg. Co., 8§14 Walnut St., Philadelphia, Pa.
of any branch. Send
cash. ROMAIN TALBOT, Berlin C, Germany.
T U R Bl N E IEF Send 101‘ Clrcular“M.”
MACHINES, Corliss Engines Brewers
am]CBoulcrs” Machinery. THE VILTER
MUDEI_S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.

GAS# GASOLINE E

WATER MOT

WE BUY NUVELT|ES Jists and discounts for

bprmgﬁeld, ghlo, ﬁ S. A.

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

E. V. Baillard, 106 Liberty St., New York.
BACKUS WATER MOTOQR CO. NEWARK N.J. U. 5. A.

For Sale—Van Norman Lathe, 29 in. Waltham Watch
Tool Co.’s make, with full attaei}ments, nearly new.
C. Forsaith Machine Co., Manchester, N. H.

. § =
?S) E\B Y
IMENTAL WORK. SMALLMACHINERY
]LD‘TE _EE‘M%JRE?&%T‘" ORKS 100 NASSAU ST N.Y.
A L apparatus, scientific novelties,
M AG l c etc. Illustrated catalogue of
parlor tricks free. Complete catalogéle with 600 engrav-
ings, 20c. Martinka & Co., Mfrs., Sixth Ave., N. Y

FOR STEREOPTICONS AND SLIDES

Moving Picture Machines ard Films, write Williams,
Bro“ »n & Earle, 920 Chestnut St Philadelphia, Pa.

'AMOUR & LITTLEDALE HAGINE £0
Machinery, Tools, Patterns, Models.

To Inventors and Manufacturers. We have ex-
ceptional facilities for makmg turned wooden goods for
inventors and others. Curtain fixtures a specmltﬁ Sub-
mit models for estimate. John M. Peters’ Sons, Bleeck-
er, Fulton Co, N. Y

L.HOLDEN
1336 BEACH St. PHILADELPHIA PA.

FCEALED ICE MACHINES

SEE FIRST PAGE SCIENTIFIC AMERICAN SEPT. 2.1899.

BELTING of Various Styles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.
) 0= Send for latest complete Cataloguwe.

New York Branch, 41 Dey Street.

FoR SALE Two Steam Engines built by The

‘Watts Campbell Co.,of Newark, N.J.
Each engine consists o f 2 horizontal eondensmg Corliss
Engines coupled to one shaft, with a vertical air pump
driven from crank pin. The smaller engine bastwo
28 in. ¢ylinders, 60in. stroke. Belt wheel is 25 ft. dia. by
91 in. face. Gross weight of engine is_about 202,000 Ibs.
The larger engine has two 32 in. cylinders, 60 in. stroke.
Belt wheel is 26 ft. diameter by 114 in. face. Gross
weight is about 247,000 1bs. T'hese engines are to be
taken out to make room for otbers ofgreater power.
They can be seen in operation now, and will probably
be ready for deliver, nbout February, 1900. Apply to
The Clark Thread Co., P. 0. Box 184, Newark, N.J

The Pips of the Century

e “MALLINGKRODT” PATeM

NICOTINE ABSORBENT AND VENTILATED SMOKING
PIPE, IS THE ONLY PIPE FIT FOR A
GENTLEMAN TO SMOKE.

Bowls of the Best French Brier, exceedingly
neat and graceful in appearance, and cost no more than
an ordinary pipe. There are no filthy stems to clean,
and by a simple and effective construction, the poison-
ous nicotine juices are thoroughly absorbed before
reaching the mouth, and a cool, clean and healthy
smoke thereby assuréd. Money refunded if not satis-
factory. Over 100,000 sold in 1895 alone.

Send for Illustrated Circular **S. A.” and prices.

THE HARVEY & WATTS CO.,
275 Canal Street, N. Y. Station E, Philadelphia.

At “HAI:!BACH'S" All

ANTERNS

and SLIDES $l up
ForHomeor Exhibition o e TS
Magic Lanterns and Slides WANTED.
HARBACH & CO’S Magic Lantern Emporium
809 Filbert St., Philadelphia, Pa.

ADVERTISER possessing unique experience of the

CASH REGISTER BUSINESS

in England, is desirous of taking up the agency for a
real good Register, either detail or total adder or check
po'nter. Can command plenty of capital to hustle a
really good machine. Particulars invited by . Ken-
nard 1 Parthenia Road, Parsons Green, London, Eng

YOU CAN MAKE $100.AWEEK !
UWN Your OWN /‘\SJHUW COMPLETE 0u Dumr $I00

"PALMER BROS.,

Brass Band

Instruments. Drums, Uniforms b

& Supplies. Write for catzlog, 445

lllustramons FREE; it gives Mu-

sic and Instructions for New Bands.
- LYON & HEALY,

88 Adams 8t.. OHICAGO.

STR FFREE
S| L UBIN, L ARGE 5T MFR. PH/LADELFI-I/A P.A.
for the renowned Mietz & Weiss Kerosene and Gas En-
gine. A successful Kerosene Engine. Desirable agents
wanted for every principal city Address A. MIETZ,
128 Mott Street, New York City.
&% Acetylene Burners.
v A new burner forSTEREOPTICONS.
— Highest C. P. possible.
State Line Talc Co., Chattanooga, Tenn
Send us youraddress
andwewillshow you
3 a nay sure how tomake $3 aday
absolutely sure; we
furnish the work and teach you free; you work in
the locality where you live. Send us your address and we will
explain the business fully; remember we guarantee a clear pro
fit of #3 for every day's work, absolutely sure, write at once.
ROYAL MANUFACTURING C0.. Box 11. IIETROIT. l!llCIl.
PALDIER btatlonary
and Marine Gasoline En-
%Vnes and Launches, Motor
agon Engines, Pump-
ing Engines.
# Send for catalog.
MIANUS, CONN.
SUCCESSFUL INCUBATORS.
i
a LIFE PRESERVERS
: SUCCESSFUL BROODERS.
11 about them in our 148-pace cata.
logue. Mailed for 6 cents in smmf
DES MOINES INCUBATOR CO., Box75 Des Moines, la.

price to the intending builder.
a single copy. or $2.50 for annual subscription.

AMERICAN, INC.

=.: Planning (e New Home

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful publication is
issued monthly, and contains practical articles and suggestions
on modern house building, together with a series of splendid
glates, showing perspective views and floor plans of the most up-

-date modern dwellings, estimated cost, ete. A single issue of
this handsome periodical 18 often worth "the year’s subscription
Write to-day and send 25 cents for

MUNN & CO., Publishers, 361 Broadway, New York.
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s smenneess | ) HIGH GRADE FOOT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y.

INSURANCE

AGANST 1055 EVERY AMERICAN  ASBERYIE
DAMAGE FIRE-FELT GOVERINGS

PRODERTY

LOSS %:lf LIFE S H O U L D CA RRY s LE. EASILY APPLIED.

Toggglé&s FIT STANDARD PIPE Ri{¢ls i {0 <] |NC.HES:

TEAN IE]R'IEXD“ CAUSHDE A WALTHAM WATCH LAY S, MTG CO.
.;Sm ALLEN- leQ!NT wsmru;];m()véggzl}pg * v Ay v] 1 RICAL MATERIALS.

':lkg-l’lm«smaz’rm F-B-ALLEN + 22ViCE PRESIDENT)|

M RAINERDASS TTREAS. _ L.F. MIDDLEBROOK. ASSTSECY]
THE BEST PRATT'S PATENT POSITIVE DRIVE

[ways Ready For Use POCKET TIMEPIECE DRILL CHUCKS: —

beld by them. Send 2cent stamp
for Illustrated Catalogue.
No matter how

THE PRATT CHUCK CO., Frankfort N Y U S A
1 r h i t
fons or how rar it IN THE WORLD.

at any time ofthe

day.or night, the ’SHAVING
Winton SOAP
Motor —

~ Phaeton’ MIETZ & WEISS
RS KEROSENE

& N - = other “spin.” It
Price $1,000. No Agents. never tires, and H
and GAS Engine
‘I'ne most economical power

needs no pre{)laratlon or experienced driver. An elcwant

turnout at the small cost of 1§ cent per mile. Hydro-

carbon system. [F Write for Wllustrated catalogue. known. Absolutely safe and
reliable. Runs with commmon
kerosene. Perfectly auto-

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.
matic. Patented 1897, U. S,

and European countries,
Send for Catalogues.

‘* WOLVERINE *’

GAS & GASOLINE ENGINES
: STATIONARY AND MARINE.

The ** Wolverine " is the only revers-
ible marine gas engine on the market.
It isthe lightest engine for its power.
.. Requires no licensed engineer. Ab-
i solutely safe. Manufactured by

WOLVERINE MOTOR WORKS.
128-132 Mott St., New York. 12 Huron St., Grand Rapids, Mich
MARKT & CO.,

Lol ' TO MINE O WN E R S.

You need a HOISTING
ENGINE. You want the
best, strongest, satest, most
up-to-date engine that is
made - the most durable and
yet the greatest saver of
money. Send for our free
catalogue and state the size
of engine you want. We
build them tor mines, quar-

. .
Gasoline Engine .
ries, and docks. Both friction

MILLS FOR ALL MATERIALS. |EeeeRerarin rley and deek, Boud, Hgtion

and Territory of the Union, by ﬁddl essmg P.

“ TRADE MARK

EGAMOI
ALUMINUM PAINT.

Latest application of Aluminum. Looks like Frosted

Silver. Washable. Untarnishable, Wa'er, Oil and
Weatherproof. Durable, FEasily Applied. Bicycles, PR I N I E R S
Yachts, Radia% (JAI'b, Plp;%, M\eta} ‘Work, Ma%hltnerrsg 1)15;-
namos, Moters. Apparatus, Arc Lamps, Sockets, Brack-
ets, Cars, Stations, General Decoration, etc. Sample are appreciating the
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 339 B'way, New York. Charter Gas and

When you see that sign' on a barber shop
“Williams’ Shaving Soap used here,” you
need not hesitate to enter. You may be sure
of a good, clean, comforting, refreshing
shave. Above all, you are safe from the

ATl parts easily interchangeable. Weber Gas & Gas- dangers which lurk in cheap, inferior shav-
OMU,TCE,‘,’,ENF%?‘ Li;';?,ﬁﬁ“ CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. Sline Bhgine Co. 4055, W. Boulevard, Kansas City, Mo ing soaps.
GRAIN, CRUSNING ROCKS AND The Whole Illustrated. Thousands of interesting WILLIAMS’ SHAVING SOAPS are used
o ARAUEL CHBESLY&q |\ W FGUEDS il | | gy Bl e o T
opticon exhi b over the world.
th Jittl ital. ~Particul d
TON-SEED. 70 ROOTS AND HERBS @CIAMPSA[ ANG"ﬂ '033"]" 0 r ;l;;np:;e Mlx;gelccapl:;nterﬁ book free. The J. B. Williams Co., Glastonbury, Ct,
BY AN UNEXCELLED PRO-‘ S|DES=U SH McALLISTER, Mfg. Optician, 49 Nassau Bt., N. Y. Depots London, Paris, Dresden, Sydney.
. N
Burst {Uater Pipes a Thing of the Past ” »
You can now make all water pipes as secure from bursting in winter as in summer. Q ew Qm
p 657’ 7'”£ BEST This pneumatic system is the only one which successfully prevents the annoy-
AND STILL 5»"_ ! ing and costly bursting of water pipes. It has solved a great economic problem.

LWi TH US ONCE a7 o MONE This double-slope cauges the X 0080 BT T nt this by stem: andall Bovas owners should avanl therm:
05&47”44153 ff AND D Yoy WONT CHANGE 2%5“2?;};5,;{{ ";(;ﬁ?{’g “gfé selves of this “ ounce of prevention” in season. ﬁ
FREELY FURNISHED, strain off the pipe. The 0=~ Send for Nlustrated Booklet. giving full explanation.
SPR OUT, WALDRON & CO. air-cushion. also prevents

e 4150, bretents THE PNEUMATIC DOME MANUFACTURING COMPANY,
SENDFORCATALOG N9 4) MUNCY, Pa. U. S. and I‘:)wwn Patents. 501 E Street, Northwest, Washington, D. C.
IMPOSSIBLE TO CUT
e e o THE FACE.
A Mould and Ladl bined for making soft metal
ANNOU NCEMENT - Hdmmeoxl‘ls %’rxl-me (ﬂom;lg?én“ :tx‘l'leongrl-‘lral?nx:”lne%, s:s s’}?oewun Itsthe BEST and
SIMPLEST

$1.50 and $2.00. P 31-2and 6 Ibs.
HASBROUCK MOTOR COMPANY i o

68 Broad St., New York, U. S. A.
Manufacturersof GASOLINE MOTORS
also buildersof AUTOMOBILES ano YACHTS

Correspondence solicited.

Safety ever devised.
No experience
required.

We guarantee and
keep them sharp
for one year.

Price $2, Postpaid.

GHMSTMNA MAGH'NE cn- %g CHARLES H. FIELD 113 Point St., Provulemc. R.L = Send fm‘ Llustrated
CHRISTIANA, PA,, U.S. A. gE e - Brice' List.
ENGINEERS, FOUNDERS, g The Gem Cutlery Co.,

Also 1000 useful articies, including Safes Well, ’I‘hnt’s Flne ! 673 Hudson St., N. Y.

and MACHINISTS,

Mfrs. of TURBINE WATER WHEELS,
adapted toall duties. Power Trans- §
mitting Machinery, Gearing, Rope
Wheels, Friction Clutches, Shafting, Pul—
leys, Hangers, etc.

§= Catalogues on application.

All vanetlesal lowest prices. Best Railroad
Eﬂ HS Track and Wagon or Stock Scales made,

Sewing Machines, Bicycles, Tools. ete. Save

’ ¥ / d Money. Lists Free. Cric \G() SCALE Co.. (hlcazo m. -
3 { ¢ al
No waste with Apollo J E SS O E 1-§0 L%,EEWESLTHE; i ¢ : s l E R"[ls

ET
galvamzed 11-01] because lt wM JESSOP & SONS L'2 91 JOHN ST. NEW YORK:

is soft tough ductil - DEVICE FOR
NEW ENGLAND e maléble“;nfjbﬁ’;f. MAKING CIGARETTES

WA TCHES saves tlme { May be carried in vest pocket No spilling
L]

or waste of tobacco. Simple and effective.
Patented Sept. 12,1899. This patent is for
Guaranteed for accuracy. Apollo Iron and Steel Company, Pittsburgh.
Stem wind and stem set.

sale or wanted manufactured on royalty.
Address J. B. POPENHAGEN,

Thin Model watches

all sizes and styles.

70 Lytle Street, Chicago, Ill.
Enamel watches and brooches to match

in Russia Leather cases. BAUSCH &L.2MB BAUSCH ¢LSMB
Exquisite designs in ladies’ watches ',HQOEJ,LC%&‘E% C s L Q
for the most artistic tastes. SHUTTERS AND ACCERSORIES SSORIES
We sell only complete watches. ) QA N
Tried, Tested and Timed before 5 y,
22 | PHOTOGRAPHY

THE NEW ENGLAND WATCH CO., @3 \

WATERBURY, CONN.
Send for catalogue.

tor flattening wire for all purposes
0F" Send for circulars.
BLAKE & JOHNSON,
P.0.Box 7, WATERBURY, CONN.

§ Depends quite as much on the employment of
. accurately made and scientifically designed ap-
® paratus as upon skillful manipulation.

BAUSCH & LOMB-Zeiss

ANASTIGMAT LENSES

Give good results even in the most trying situations—when most

Warm needed—because the defects of the rectilinear type of lens, stigmatism,
Extrem|t|es, lack of speed, narrow aperture, lack of covering and defining power,
Warm all over. SCTTeown] bave been eliminated. EOSCH e IovD '
\Warm, {trong, Durable, Handsome, are our $3 Large OPTICALC? OPTICALC? SEND I’OI{ ART C‘\TALOGUE

Gauntlet Black Fur Gloves, by mail prepaid. 1'he same IOTOCRAPHIC ORJECTIVES - “ I vy | PHOTOGRAPHIC OBJECTIVES
ri‘:marks will apply to our Dollar-quarter genuine Mocha SR £ s Send for Booklet ABOUT LEI\S I\IAKING' S A

Kid gloves in all colors for women, and our Dollar-half,
Seventy-five and ‘I'wo-dollar unlined and silk-lined
Mocha and Reindeer gloves for men.

Our enlarged illus* ated bouklet “Glove Pointers™
may be had free by mentioning this paper. It will give
you a lot of information about dress, driving and work
gloves and mittens.

S THESAITH wmwm’mﬂzm

7 SYRACUSE N.Y.USA.

Bausch & Lomb Optical Company,

In Black Galloway and Frisian Fur (Coats and Robes OGN

VAV? are hea((ilquarcersb tG% our “Mofth Prox £ booklet. i 1 ROCheSter’ N' Y' N I I I
80 coon, dog, wombat, Russian calf coa NT NG ans
In Custom Fur Tanning of ali kinds of hldes and skins; - & o ko - P R

Rug and Robe work; ”Jlgamdermy and Head Mounting [l 560 North St. Paul Street. g

‘The SCIENTIFIC AMERICAN is printed with CHAS
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
8ts., Philadelphia, and 47 Rose bt.. opp. Duane, New York

we are at home; Get our custom tan “ Folder.
The Crosby Frislan Fur Co., 116 Mill St., Rochester. N.Y.

© 1899 SCIENTIFIC AMERICAN, INC.





