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The Lathe Turning the First Column—The Headstock.
The finished columns are 54 feet long and 6 feet in diameter; weight, 160 tons. Lathe weighs 135 tons, swings 6 feet 6 inches by 60 feet long. The eight cutters each take a 3-inch cut, thus reducing the column 24 inches at one cut,
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THE EFFICIENCY OF THE STEAM TURBINE.

The communication from the Hon. Charles A. Par-
sons, which we publish in our correspondence columns,
will be read with great interest by every one that is
interested in the development of the steam turbine,
whose performance in the closing years of the nine-
teenth century affords reason to believe that it is to
be the steam motor of the twentieth. We would draw
particular attention to the economy shown in the
two 1,000-kilowatt turbine plants at Elberfeld, Ger-
many, where the trial tests revealed a steam con-
sumption of 11.9 pounds per indicated horse power per
hour. In this connection mention may be made of
the comparative test carried out recently of the Par-
sons turbines installed in the works of the Westing-
house Air-Brake Company, where the old reciprocating
steam engine plant and the new turbine plant were
each run for a week, careful measurements being made
of fuel and water. During the day the saving in coal
snown by the turbines averaged 35.7 per cent, and the
saving in feed water 29.8 per cent, the economy being
in great measure due to the turbines, and in part to
the electrical transmission.

The paper read by Prof. Thurston, at the recent
annual meeting of the American Society of Mechanical
Engineers, on the steam turbine, is at once an emphatic
tribute to the excellent work which has already been
accomplished by the steam turbine, and a prediction of
its future triumph. The author’s opinion of this form
of motor, considered as a prime mover, is evidently
summed up in the title of the paper: “The Steam
Engine of Maximum Simplicity and of Highest Ther-
mal Efficiency.”

It is not possible to give here any extended review
of this valuable article, which is published in the
current issue of the StpprrLeEMENT, and it will be suf-
ficient to summarize the results of the tests and give
the final conclusions. In the test of a Parsons com-
pound turbine made by Prof. Ewing in August, 1892,
the c‘onsumption when making use of superheated
steam ‘and ‘a jet condenser fell to about 16 pounds per
indicated horse power per hour. Recent trials with
tne Parsons turbine constructed by the Westinghouse
Machine Company, of this country, give the following
economy of steam, the steam being practically dry dur-
ing the trials. At full load; 16.4 pounds of steam were
consumed per electric horse power per hour; at 3
load, 17 pounds; at 1% load, 18.2 pounds; and at
load, 22 pounds of steam per electrical horse power
per hour. Regurfiing these remarkable results, Prof.
Thurston says: “ It will be particularly interesting to
observe that the loss of efficiency with decreasing
loads is less marked than with the common forms,of
enginé.” From a table published by the Continental
European representatives of the De Laval Steam Tur-
bine éociety, showing the consumption of dry steam,
we gather that the consumption in a condensing
De Laval turbine varied from 34.8 pounds in a 3-
horse power engine to 15.8 pounds per horse power per
hour in a 300-horse power engine. In tests of the
De Laval turbine reported by Prof. Goss, the lowest
result obtained with 10.33 brake horse power was
47.8 pounds of steam per brake horse power per hour.
"The ;tests'of a 50 horse power De Laval turbine by
Prof. Cederblom at Stockholm showed a consumption
of 19.7 pounds of steam per horse power per hour at
the brake. In this connection Prof. Thurston draws
attention to the fact that the gain in economy pro-
gresSeS in the steam turbine with increasing loads up
to thef.li"_‘mit of the power of the machine, in which
respect it.departs markedly from the case of the com-
mon fofms of engine. The Curtis steam turbine is
reported as having given a performance with 130
pounds steam pressure, and 28 inches of vacuum, of 24
to 27 pounds of steam per brake horse power per hour.

The conclusions of the paper are:

Flrst The steam turbine thermodynamlcally ap-
pr0x1mates in its real form more closely to the ideal
than-does any other type of _heat motor. _Tts cycle lacks
only-the introduction of the Carnot compression.

Second: It is entirely free from that waste which,
in the real steam engine of common type, constitutes
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usually, if not invariably, the most important of its
extra thermodynamic losses.

Third: It is peculiarly well fitted for use with those
very high steam pressures as we now regard them,
which must ultimately be resorted to by the engineer
in his endeavor to improve the efficiency of heat
engines.

Fourth: It is limited in speed of rotation only by
the strength of its materials of construction.

Fifth: It is especially suitable for use with super-
heated steam, it having no rubbing parts on which
lubrication may be difficult, and the limit of super-
heating being found only at that point at which in-
creased temperature of metal produces an objection-
able amount of reduction of tenacity. The limit of
superheat is fixed with this machine at the boiler
itself.

Sixth: Friction is peculiarly active for evil in this
motor, and it must be guarded against by using small
diameters of journal, by freedom from contact of part
with part, by the minimizing of fluid friction by the
use of superheated steam, and by the removal, as far
as practicable, of the atmosphere, air, or vapor from
about the revolving wheel.

Seventh: The wastes of the steam turbine are all
extra thermodynamic, with the exception of the loss
due to the absence of adiabatic recompression. They
consist of (a, journal friction, which is made a mini-
mum by the use of flooded bearings and a light un-
guent; (b) fluid friction between the disk and the
leakage of steam or suspended moisture in the jet,
which may be made a minimum by superheating; and
fluid friction between the disk and its inclosing atmos-
phere of vapor, which-may be minimized by the em-
ployment of a good -condenser; (c) loss of heat and of
steam by leakage which may be reduced to a minimum
by durable material, -fine workmanship and close fits;
(d) waste by incomplete expansion; and finally (e)
thermodynamicwaste by failure to secure complete adi-
abatic recompression of the fluid—a peculiarly difficult
matter in steam turbines, since it probably involves the

employment of a separate vapor-compression pump,

and an amount of added work and cost which may
introduce losses more than compensating its gains.

THE SHIP-SUBSIDY BILL.

There are some questions of great national import-
ance which, because of their complexity and the many
side issues which attach to them, are peculiarly liable
both to misunderstanding and misrepresentation. To
this class belongs the ship-subsidy bill, a measure
which has been defined and explained by its friends
with a clearness of definition, and an honesty of pur-
pose, that are oniy equaled by the misrepresentation
(much of which we are willing to believe is quite un-
intentional) with which it has been clouded by its
enemies.

The confusion of ideas regarding the present state of
our shipping intarests is due largely to the fact that,
in much of the written and spoken discussion of the
subject, there has been no distinction made between
those shipping interests which are protected and those
which are not. To avoid such confusion, we will ask
our readers to omit from the present consideration
that portion of our shipping which is included under
the term ‘“lake and coastwise,” and to bear in mind,
also, that in excluding this we exclude by far the larg-
est portion of the tonnage that carries the flag of the
United States. Our lake and coastwise shipping must
be omitted for the reason that it is secured against
foreign competition by a sweeping law which forbids
any foreign ships from engaging in this particular:
trade; the fostering effect of which law is seen in the
fact that our lake and coastwise traffic is both healthy
and highly remunerative, and is increasing by leaps
and bounds.

When we come to consider our merchant marine,
however, we find tuat it is exposed to the direct com-
petition of maritime nations, who are able to build
and operate their ships at a cost so much lower than
ourselves, that any hope of successful competition is
out of the question. The ship-subsidy bill has been
drafted with the idea of affording such assistance to
the merchant marine as shall place it on equal terms
of competition with the rest of the world.

Itis a matter of fact,as we shall show, that under ex-
isting conditions the United States cannot compete suc-
cessfully with other nations either in.the first cost, the
cost of maintenance, or the cost of operation, of ocearn-
going steamers. It is a matter of opinion, whether, as
a question of broad, far-seeing policy, the Treasury of
the United States should render to the shipowners
such temporary financial assistance, in the early years
of a serious and determined effort to move up to our
proper position among the maritime nations of the
world, as will place us on equal terms, and give us a
reasonable hope of being ultimately able to maintain
and improve our position without such national aid.
It is a matter of fact that although the cost of. the
crude material for shipbuilding is not materially
greater in this country than abroad, the cost of labor
is so considerably greater that there is an ultimate aif-
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ference in cost per ton of the ship at the date of her
launching in favor of the foreign builder of at least 20
per cent. It is a fact that whereas the * Pleiades,” a
3,750-ton cargo steamer, of 9% knots speed, which has
the distinction of being considerably the cheapest
cargo steamer ever built in this country, cost $275,000,
the British steamer ‘ Masconomo,” of 4,200 tons, and
10 knots speed, cost only $217,000. It is a fact, more-
over, that while the annual charges on the “ Pleiades,”
based on the cost of construction, amount to $44,000,
the annual charges on the ‘“ Masconomo” amount to
only $34,240. It is a matter of fact that while the
total annual wages paid to the crew of the “ Pleiades ”
amounts to $14,580, the total annual wages paid out on
the ‘“ Masconomo” amounts to only $11,751, while the
total wages paid out in one year to the British ship
‘“ Pinedene,” of about the same size and type as the
others named, amounts to only $9,505. It is a matter of
fact that a mass of statistics, gathered and digested by
the Commissionier of Navigation for the United States,
shows that in the cost of construction of cargo steam-
ers there is an average difference in favor of Great
Britain of 20 per cent, and in cost of operation of 33 1-3
per cent. It is a matter of fact that the possibility of
carrying on a profitable competition under such une-
qual conditions has discouraged the investment of cap-
ital in our merchant marine, and has diverted it into
the more promising channel offered by our protected
and flourishing lake and coastwise trade. It is a mat-
ter of fact that owing to the stagnation of our mer-
chant marine we are now paying out annually, at a
conservative estimate, $240,000,000 to foreign ship-
owners for carrying our rapidly increasing exports
across the seas.

In the presence of these facts we are confronted by
the question as to whether it is consistent with the
commercial interests of the nation, to say nothing of
its proud traditions, that we should be beholden to a
foreign flag for the transport to foreign markets of
the multiplied products of our fields and factories. The
ship-subsidy bill has been drawn up under the convic-
tion that, contemporaneously with the present enor-
mous increase in our manufactured exports, there
should be a determined national effort to resuscitate
our merchant marine, and place ourselves in a position
where we can act as the carriers of our own produects
and thus secure the rich returns upon our industries,
in their entirety, where now so much of it is diverted
elsewhere. On the other hand, the opponencs of the
bill profess to be perfectly satisfied with the existing
situation, and quite willing to allow the foreigner, as
long as he can carry our goods more cheaply than our-
selves, to do so.

Without making any obvious comment upon the
unprogressive spirit which lies behind such an atti-
tude. we offer the following considerations: First.
that sach an attitude means the practical abandonment
of any considerable development of deep sea shipping
in America. Secondly, that this involves that the
United States must be destitute of any numerous or
adequate auxiliary merchant marins. Just what this
implies may be best understood by reference to the
deplorable muddle into which our transportation was
thrown, when we put our little army into Cuba, and
endeavored at the close of the war to bring the disease-
smitten victims home again. A numerous auxiliary
merchant marine is an indispensable accessory to dis-
tant foreign possessions; and it is a fact that, al-
though we disdain to designate our little affair in
the Philippines by the name of ‘““war,” it has lately
been necessary for our Quartermaster Department to
charter, in addition to our considerable fleet of trans
ports, no less than forty vessels to carry supplies to
the Philippines alone. Lastly, we invite consideration
of the fact that if Great Britain, which acts so largely
as our carrier on the high seas, were to be at war with
us, a contingency which, though unlikely and greatly
to be deprecated, is yet a possibility that must never be
lost sight of, we should be utterly unable to get our vast
and rapidly increasing exports out of the country. Ger-
many could carry but a part of it, and her commercial
instincts are not so altruistic but that she would make
haste, by an enormous increase in rates, to reap a rich
harvest. The loss from this source alone would
amount to more than the annual amount of subsidy
asked by the present bill for many years to come.

The question before us, then, may be stated suc-
cinctly as follows: Is it desirable that the nation as a
whole should transfer from the national treasury to
the individual shipowners the money equivalent ($9,-
000,006 a year) of the actual disadvantages under
which our shipowners labor as compared with the ship-
owners of a competing nation? After a careful revie'v
of the whole situation, it appears to us that such . a
policy, if carefully followed out for a period of years.
would so far stimulate ocee=-going shipbuilding, that
the decreased cost of production due to increased out-
put, the decreased fixed charges, and the decreased cost
of operation due to improved ships and better methods,
would enable us soormner or later, and rather sooner than
later, to dispense with the subsidy and take our place
as one of the great maritime nations of the worid.
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THE THAIRTEENTH ANNUAL MEETING OF THE
GEOLOGICAL SOCIETY OF AMERICA,
BY EDMUND O. HOVEY.

The thirteenth annual meeting of the Geological
Society of America was held in the assembly hall of
‘the Albany (Boys) Academy on December 27, 28 and
29, 1900, under the presidency of Dr. G. M. Dawson,
C.M.G., F.R.S., director of the Geolongical Survey of
Canada. About fifty fellows of the society were in
attendance, which was considered a large number,
in view of the distance of the place of meeting from
the large centers of population on the Atlantic sea-
board. Thirty-eight papers were presented for read-
ing, elnven of which were read by title only, on ac-
count of the absence of their authors. The compara-
tively small number of papers actually read gave
ample opportunity for discussion, and this was a very
valuable feature of the meeting. The address of wel-
come by the Hon. T. Guilford Smith, chairman of
the State Museum Committee and member of the
Board of Regents of the State University, was histor-
ical in character and dwelt especially upon the little
known Geological Society ‘of Pennsylvania, which had
a very brief existence in 1835 and 1836, and was the
first geological society formed in this country. In the
address of welcome by Dr. F. J. H. Merrill attention
was called to the fact that the sessions of the sogiety
were being held in the meeting room of the old Al-
bany Institute, which was an active patron of sci-
ence for many years and which originated the move-
ment which resulted in the establishment of the geo-
logical and palaxontological survey of the State of New
York meny years ago. Dr. J. M. Clarke, the other
member of the local committee, in his welcoming
speech spoke of the fact that the room in which the
present meeting was held was the one in which Prof.
Joseph Henry made his famous and historic demon-
stration of the electric telegraph. Forty-four years
had passed since the last preceding general meeting
of geologists had taken place in Albany.

Dr. Dawson’s presidential address was entitled “On
the Geological Record of the Rocky Mountain Region
in Canada ” and gave-a succinct resumé of the results
of thirty years study of that vast area by the Geologi-
cal Survey of Canada, which began under Dr. A. R. C.
Selwyn and James Richardson and has been continued

by Dr. G. M. Dawson and Messrs. Amos Bowman, J. Mc- )

Evoy, R. G. McConnell, J. B. Tyrrell, R. W. Brock and
J. C. Gwillim and their assistants. The Cordilleran
region in Canada is much narrower than that of the
United States, being only about 400 miles in width, and
the mountain ranges preserve .a quite close parallel-
ism with the coast of the Pacific Ocean, and the geolog-
ical features accord with the physical. The result of
this is that the geological horizons have great longi-
tudinal extent, while their transverse section is com-
paratively narrow. The region falls into five natural
sub-divisions: the Laramide geosyncline, comprising
the Rocky Mountains proper, forming a belt sixty
miles wide along the eastern border of tne Cordillera;
west of tn.s a belt 140 miles wide, made up of a some-
what irregular and sometimes interrupted series of
mountain systems to which the general name of the
zold ranges has been applied, and embracing the Pur-
cell, Selkirk, Columbia and Cariboo Mountains; still
further west the interior plateau of British Columbia,
which has a breadth of 100 miles and is well-defined for
a length of about 500 miles, with an average elevation
of about 3,500 feet; still further west the coast ranges
of British Columbia, which form a belt 100 miles in
width-and extend along the border of the Pacific for
more than 900 miles, beginning near the estuary of the
Fraser River; finally, the long, ridge-like highlands of
Vancouver Island and the Queen Charlotte Islands,
which stand upon the real border of the continental
plateau. Dr. Dawson then took up in order each of the
great geologicai systems represented i1n the region and
discussed its reatures and phenomena in detail, bring-
ing his address to a close with the following words:

The most striking points evidenced by the geological
record of the Rocky Mountain region of Canada may be
summarized as follows:

There was an enormous thickness of strata accumu-
lated, both to the east and to the west of the Archaan
axis. In the Laramide geosyncline (that of the Rocky
Mountains proper) the beds no doubt attained the full
thickness of more than 46,000 feet. In the western and
wider geosyncline it is not so certain that all the for-
mations were ever actually superposed at any place or
time, but their volume cannot have been less than those
in the Laramide geosyncline, and their total measured
thickness is much greater.

There is a great proportion of volcanic materials in
tiie western geosyncline and the region is characterized
by the recurrence of vulcanism throughout the geo-
logical time-scale, resulting in the production of mass-
ive volcanic formations in the Cambrian, Carbonifer-
ous, Triassic, Cretaceous and Miocene.

The recurrence of folding and disturbance parallel
to the border of the Pacific Ocean basin and the con-
current great changes in elevation of the land relative-
ly to the sea both continued down to quite recent
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geological times, the latter even into the Pleistocene.

There are tremendous energy of denudation, in part
due to the events just referred to, but also dependent
upon the position of the region on the eastern border
of a great ocean, where in northern latitudes an ex-
cessive rainfall must have occurred at all periods on
the westernmost mountain ranges. No comparable de-
nuding has been probably exercised on the eastern
side of the continent in simiiar latitudes since the defi-
nition of the Pacific and Atlantic Ocean basins.

During the year the society has lost one member by
death, Franklin Platt, of Philadelphia, who was one of
the six assistants chosen by J. P. Lesley to undertake
the second geological survey of Pennsylvania. He
chose bituminous coal as his field of work, butafterward
left the pursuit of pure science and went into commer-
cial life as the head of a coal company.

Eleven new members have been added to the society’s
lists and the present enrollment is 248. The new
officers for the ensuing year are: president, Charles D.
‘Walcott; and vice-presidents, N. H. Wincheli and S. F.
Emmons. The next meeting of the society will be held
in connection with Section E of the American Associa-
tion for the Advancement of Science in Denver next
August. The annual dinner of the society was the
usual informal, enjoyable affair, under the leadership
of Prof. B. K. Emerson. An account of the Albany
meeting would not be complete without an appreciative
mention of the elaborate reception tendered to the
society by Dr. F. J. H. Merriil, State Geologist of
New York, which gave the members opportunity to
meet many of the best known of Albany citizens. Ab-
stracts of the papers read at the business sessions of
the society will shortly appear in the SCIEXTIFIZ AMER-
ICAN SUPPLEMENT.

— 8
PROPOSED IMPROVEMENTS AT THE SAULT STE.
MARIE CANAL.

The first ship canal around the rapids of the Sault
Ste. Marie was built by the State of Michigan, and
completed in 1855 at a cost of nearly $100,000. It was
but 350 feet in length and contained two locks, but in
its time it served greatly to stimulate trade on the
Upper Lakes. The rapid development of the Lake
Superior country and the consequent increase of com-
merce soon taxed the capacity of the canal. In 1881
the old canal was superseded by one of modern pro-
portions. The single lock was 515 feet in length, with
a width of 60 feet at the gates and 80 feet in the cham-
ber and a depth of 14 feet over the sills. The total

cost was $2.150,000.

The opening of this second canal relieved the con-
gestion only temporarily; for great as was the tonnage
passing this point during the period of the old canal’s
existence, from 1855 to 1881, the growth of traffic dur-
ing the next period was even more rapid. In 1870,
after the old canal had been open 15 years, the total
annual tonnage was 691,000 tons. In 1894, when a
third canal was built, the tonnage had risen to 13,-
110,363 tons per annum. In the meanwhile the Cana-
dian canal at this point had been opened to traffic.
The third American canal, which is now to be en-
larged, is composed of two locks; the larger, the Poe
Lock, having a length of 800 feet and a width of 100
and a depth over sills of 20 feet 6 inches; and the
Weitzel Lock, with a 'length of 600 feet. The im-
provements to be recommended at the next session of
the Rivers and Harbors Committee of Congress pro-
vide for the enlargement of the Weitzel Lock to a
length of 1,600 feet, a width of 100 feet, and a depth
over the sills sufficient to accommodate the largest
lake vessel either afloat or building at the time the
work is begun. These plans, which will undoubtedly
be carried out during the next few years, will make
this canal connecting these two great lakes by" far
the most important in the world. Through this
channel of traffic there passes in eight months of the
year a tonnage greatly in excess of that which passes
through the Suez Canal or enters the port of London,
or of New York, during a year.

Two-score years ago there were less than 1,000 lock-
ages annually through the canal. During the past
season there were often that many per week. The
lockages for the season aggregated nearly 20,000. Of
the vessels carrying traffic through this canal, some
4,000 in number, all save about one-twenty-fiftth were
American vessels. The total value of the cargoes
carried through this canal annually is nearly a quarter
of a billion dollars. In favorable seasons freight is
carried at a rate of less than one mill per ton for each
mile transported—about one-third of the lowest rail-
road rate. The tonnage of the Sault Ste. Marie canals
for the past year exceeds 25,000,000 tons.

The importance of the Sault Ste. Marie canals in
interlake commerce is little appreciated. The canals
have assisted in the great development of the lake
carrying trade in cereals and copper and iron ore.
In four years the traffic in iron ore has increased from
less than 150,000 tons to more than 11,000,000 tons an-
nually, and in the same time there has been built up a
trade in coal on Lake Superior of more than 3,000,000
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tons annually. Even the last lock constructed by our
government at Sault Ste. Marie was not designe:l
with a view to the present great demands. Hence the
uumerous blockades of vessels, which have proved ex-
ceedingly costly to ship-owners and merchants. Th::
enlargement of the canal now proposed will obvia+*_
these annoyances and provide adequate facilities. B."
these improvements will be only a part of the grez.
plan for the development of lake commerce. Already
our government has spent about $7,500,000 in canal
construction at this point, and an additional $3,000,000
has been expended in the maintenance of the cancl.
The improvements now planned will bring the grand
total of expenditures of the United States government
to nearly $20,000,000.

G ———
MOVING PICTURE LITIGATION.

The question of priority in moving picture patents
has just come up for argument in the United States
Circuit Court for the Southern District of New York,
the suit being brought by Mr. Edison against the
American Mutoscope Company. The patent, for which
the suit was brought, was No. 589,168, granted August
31, 1897, to Mr. Edison, and its claims alleged to be in-
fringed are numbers one, two, three and five. The
first three claims deal with the picture taking ma-
chine, including the single lens camera, the single
tape-like film and the rapid-feed movement for feeding
the film and turning on and off the light. The fifth
claim embodies the continuous translucent film with
the pictures upon it. The brief and arguments state
that by employing a single lens camera the pictures
were all taken from the same point of view and by
making the movable part of the apparatus a tape-like
film, the necessary high speed for securing the re-
quired large number of pictures per second could be
produced without duplication of the film, and this
film could be given the considerable length necessary
for the continuous taking of pictures over an extended
period of time without increasing the weight of the
moving parts unduly. The resulting picture strip pos-
sessed all the essential characteristics for successful
use in an exhibiting apparatus, and permitte? of the
direct printing of positives upon a similar film:. The
strip thus produced had pictures taken from the same
point of view and arranged in a continuous straight
line sequence throughout the length of the film and
equi-distant from each other, thus permitting of its
use in simple and practical forms of exhibiting appa-
ratus. The complainants stated that a single tape-like
film that could be moved with sufficient rapidity to
secure the rapid succession of photographs with a
single lens was an epoch-making invention. The idea
was conceived by Mr. Edison in 1889, but the develop-
ment of the idea and the formation of the company
required so much time that it was not until 1894 that
he placed upon the market machines employing the
picture film made on his camera. The films and ma-
chines were on the market for two years when the
great success of the enterprise caused others to enter
the field.

The defense contended that the apparatus was based
on the ‘ persistence of vision,” whicah had bean
known for a century, and that the claims in the pat-
ents referred to had been anticipated by prior patents
and in printed matter. The prior state of the art was
reviewed at great length. It was contended that many
moving picture cameras for using long tape-like films
had been invented before Edison’s alleged invention,
and that the rapid progress in the art of recent years
was the result of ‘the invention of the Eastman cellu-
loid film and was not particularly due to the apparatus
devised by Edison. A decision will probably be ren-
dered in a few weeks.

DEATH OF LORD ARMSTRONG.

Sir William George Armstrong, first Lord Arm-
strong, who died on December 27, 1900, was one of a
little group of inventors and manufacturers who have
made modern armament what it is. He was born in
1810, and he early took deep interest in science and
mechanics. He invented the hydro-electric machine,
a most powerful means of developing frictional elec-
tricity. For this he was elected a Fellow of the Royal
Society. His next inventions were an electric créme,
and the accumulator by which an artificial head of
water is substituted for the natural head, gained only
by altitude. He greatly extended the application of
hydraulic power to a variety of purposes, and finally
with some friends founded the Elswick Engine Works.
In 1854 he first became known as an inventor of war
material. In that year he put out the gun which bears
his name, and presented the patents to the govern-
ment, and he was knighted in recognition of his un-
selfish patriotism. His system was extended to guns
of all sizes, the primary principle being the coiling of
one wrought iron tube over another until a sufficient
thickness has been reached. The Elswick company is
one of the largest manufacturing concerns of its kind
in the world, and is taking a leading part in the de-
velopment of artillery and other implements of. war.
Sir William was given a peerage in 1887.
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A NEW QUICK-FIRING GUN.

The really wonderfu! iniprovement in the resisting
power of light armor of fivc and six inches thickness,
such as covers the waterline and guns of modern
cruisers, and the secondary vatteries of warships, has
emphasized the necessity ¢f providing a gun inter-
mediate in weight and power between the 8-inch
breech-loading rifle and the 6-inch rapid-fire gun—a
weapon that shall embody something of the .armor-
penetrating ability
of the one with the
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tion after the recoil. The connection between these
three cylinders and the gun is made by arms project-
ing fror the breech ring. 'The whole weight of the
moving parts, gun, cradle, and carrriage, is balanced
on the roller bearing before referred to, thus making
the training of the gun very easy. The elevating and
training operations are performed by the rotation of
two handwheels placed conveniently to the shoul-
derpiece against which the gunner leans. Anti-fric-
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axis of the gun. The tray is controlled by a worm andd
worm wheel gear, actuated by a handwheel suitably
mounted near the breech; on the left hand side of the
gun a clutch is provided so that the worm gear may
be put out of action if necessary and the tray con-
trolled by hand only if desired. A safety arrange-
ment is provided to insure that the loading gear anr
the breech-mechanism will not collide during the opera-
ation of either, and that the gun cannot be fired until

the loading gear 1s

out of the line of

rapidity of fire of
the other It is
certain that the 6-
inch gun is incapa-
ble of penetrating the
best Krupp armor at
ordinary fighting
ranges even if ithap-
pens to strike a blow
normal to the sur-

face. On the other
hand the long cali-
ber 8-inch gun is
more than equal to
the task; moreover,
the weight of the
ammunition of the
latter weapon is
such as to prevent
the attainment of
the desired rapidity
of fire.

The 7.5-inch gun
herewith illustrated =
was built to meet = =
the demand for a N :
weapon intermediate
between the 8-inch
and the 6-inch. It
was built by Vick-
ers, Sons & Maxim, Limited, of Sheffield, England. Its
design is similar to that of the 4.7 quick-firing gun
with which the British navy has been so extensively
armed. The gun itself is 386.7 inches in total length.
with a bore 7.5 inches in diameter. It is constructed
on the wire-wound principle, and, including gun,
breech-mechanism, shield, and mounting, represents a
weight of 26 tons 151 cwt. Its principal dimensions
and ballistics are as follows:

Length of bore......... O000000 375  inches = 50 calibers.
Diameter. ....... 75
Length of chamber............. b5
Diameter. e . 11 "
Weight of gun and mechanism. 16 tons 1l cwt.
Weight of mounting complete
with 3-inch shield. .. ...... 10 tC141
Weight of cordite charge... .. 50  pounds.
Weight of projectile........... 200 L
Maximum pressure ... .....e.. 5 17  tons.
Muzzle velocity (feet per
second) ... . 2,920
Muzzle energy (foot tons). .. 11,825

The angle of elevation is 16 degrees, and of depres-
sion 10 degrees, while the rapidity of firing is six
rounds per minute. The center pivot upon which the

View Showing Portion of Ditch and One of the
Tunnels.

gun is mounted consists of a steel top carriage resting
on a horizontal roller bearing on a steel pivot. The
cradle in which the gun is free to slide during recoil
is cylindrical, and attached to the cradle are three
cylinders, one to overcome the recoil, and the other
two—one on each side of the recoil cylinder—contain
the springs for running the gun up to the firing posi-
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recoil.

e 0o
IRRIGATION IN THE
HAWAIIAN ISLANDS.

On the island of
= 1 Maui, one of the
larger islands of the
Hawaiian group, an
engineering feat has
just been successful-
ly carried through
that has not Iits
equal in the Pacific
Islands. To supply
water to the Spreck-
elsville plantation, a
canal has been dug
along the slopes of
the great crater of
Haleakala, and by
it a stream of water
flowing 50,000,000
gallons daily is
brought a distance
of 22 miles anil
thence distributed

;sﬁ“""“"ﬁ i

tion bearings are used where most required, so that
these operations are easily and readily performed, not-
withstanding the tremendous weight of the mass to be
moved.

The recoil cylinder differs in no particular from
those usually employed. The shield which is shown in
our illustration, and which is 3 inches in thickness
with a gross weight of 2 tons 1 cwt, is of the usual
casemate pattern. An electric contact is fixed on the
cradle, and it is so arranged that unless the gun is
in the firing position it cannot be fired. The sighting
arrangement is so adjusted that only a small aperture
in the shield is necessary.

The most salient characteristics of this type of
mounting are as follows: Increased protection from
shell fire by the construction of the top carriage, whici
is of considerable thickness, and the general arrange-
ment of the several parts are well disposed and are
under exceptional protection. They are also in few

44 inches; length, 815 feet; depth of gulch, 350 feet.

LOWRIE IRRIGATION DITCH; HAWAIIAN ISLANDS.

parts, and easily. kept in repair, thus nccessitating
very little attention.

The loading gear consists of a shot tray pivoted on a
bar at one side of the cradle so as to move with the
gun during elevation or depression, and capable of
swinging on its axis in such a manner that the lon-
gitudinal axis of the tray is always parallel to the
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75-INCH RAPID-FIRE GUN.

Large Syphon Across Maliko Gulch. Diameter ot pipe,

over the plantation
lands.

It was no ordi-
nary undertaking,
the building of this great canal, for in those 22 miles
from Kailua Gulch to Spreckelsville there were
gluches and canyons by the score, each of which had to
be crossed, and there were a dozen or more high ridges
to pass, through which it was necessary to dig tunnels,
some of which were nearly half a mile in length. But
"thanks to the energy of the manager of the plantation,
the ditch was plowed and successfully carried through.
By its means 6,000 acres of cane land was reclaimed;
land which had before been considered waste and bar-
ren; where nothing grew but lantana bushes and here
and there a few algerobas. In another year it is likely
that all this land will be placed under cultivation and
will flourish with green cane.

Some statistics with reference to the canal will be
of interest. Work on the ditch was begun on July 28,
1899, and the water was flowing through it on Septem-
ber 6, 1900. The work of completing the ditch had
been much delayed, owing to the epidemic of plague
which afflicted the islands in the past spring. Its
actual length, from Kailua Gulch, where the water is

Kailua Watertall,

All of this is Conserved by the
Ditch,

taken out, to the boundaries of Kihei plantation, at
the farther side of Spreckelsville plantation, is 21.9
miles. In this distance there are no less than 74 tun-
nels, with an aggregate length of 20,850 feet, or nearly
4 miles. The longest of these tunnels is 1,955 feet in
length, and there are several which run over 1,000
feet. Of open excavation, there are 85,957 feet, and
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there are 19 flumes whose length aggregates 1,965
feet.

But the most striking feature of the ditch is the
manner in which it is carried over the numerous
gulches which scar the sides of the great extinct cra-
ter. Some of these gulches are very deep, and their
sides are nearly perpendicular. To cross them pipe
lines are used, not stretched across on trestles, but
following the less expensive and more stable method
of dropping into the gulches and allowing the water to

(2 /

THE ZODEL FLEXIBLE COUPLING.

flow on the principle of the inverted siphon. Of these
siphons there are twelve along the line of the ditch,
all built of quarter-inch pipe, 44 inches in diameter.
Their aggregate length is 4,760 feet, or nearly one
mile. The largest of them crosses Maliko Gulch, a
gash in the slope of the volcano which stretches nearly
from the summit to the sea, and which is 350 feet
deep and less than a quarter of a mile wide.
this gorge it seemed next to impossible to carry a
siphon, but Engineer E. L. Van Der Neillen, who
planned the ditch and carried it successfully to com-
pletion, succeeded in doing the work. A photograph
taken a week before the completion of the ditch is
published with this article.

The completion of this great canal, which has been
named the Lowrie Irrigating Canal, after the gentle-
man who conceived it and pushed it to a successful

SECOND TALLEST CHIMNEY IN ENGLAND—HEIGHT,
36714 FEET,

Across-

Seieutific Querican,

finish, marks a new era in Hawaii. By it have been
demonstrated the possibilities in bringing water from
distant spots in the rain belts, of which each of the
islands boasts, to the comparatively dry regions which
constitute a great portion of the area of many of them.
The Lowrie Canal cost $250,000, but it will mean rich
returns to the stockholders in the plantation which
it supplies with water; and other plantations all over
the group will doubtless emulate the example of the
enterprising manager of Spreckelsville and put in
similar irrigating canals. WapE WARREN THAYER.
. e _
THE ZODPEL FLEXIBLE COUPLING.

The firm of Escher, Wyss & Company, of Zurich,
Switzerland, made a fine exhibit at the Paris Exposi-
tion of engines, refrigerating machinery and paper-
making machines. Among the novelties which were
shown by them was the Zodel flexible coupling, which
is extenscively used on the Continent for the direct
coupling of dynamos, turbines, etc. Two disks pro-
vided with flanges are secured to the ends of the two
shafts which are to be coupled. The flanges, one of
them lying inside the other, are perforated by a series
of slots through which is threaded a leather or a cot-
ton belt, so that the short stretches of belt lying be-
tween the flanges have a nearly tangential position,
so that they effectively transmit the tangential driving
effort without waste tension in the belt. The Engineer,
from which we derive our information, states that the
coupling appears to work smoothly, and the belt is
said to have a long life in it.

A SIMPLE METHOD OF BROACHING BRASSES

AND BEARINGS.

The brasses or bearings used on car-journals are
ordinarily turned on an engine-lathe—a process which
requires no little time and some skill. A machine
has been patented by Mr. Jason A. Baker, of 1505
Liberty Avenue, Houston, Tex. which forms these
brasses and bearings at a single stroke, and which is
so far automatic that the operator has merely to con-
trol certain water and air-pressure valves.

The machine comprises a cylinder containing a
piston driven on the down-stroke by water-pressure,
and on the up-stroke by air-pressure. The piston-rod
at its upper end carries a broaching-head comprising
two circular cutters separated by a collar, so that first
the lower cutter and then the upper cutter passes
through the brasses on the down-stroke of the piston.
‘1ne brasses or bearings are therefore cut, contrary
to the usual method, at a single stroke. A centering-
ring is employed to hold and center the brasses while
they are cut. In addition to its reciprocating move-
ment, the broaching-head has a turning motion im-
parted by an arrangement consisting of an arm secured
to the piston-rod, which arm carries a roller traveling
on a spirally-arranged track. When the piston moves
down, the roller in traveling on its track turns the
broaching-head. If it be desired to reverse the move-
ment of the piston-rod, the arm is adjusted so that the
roller travels under a second track extending in -a
direction opposite to that of the first.

The upper end of the cylinder is connected with a
water-supply pipe, and the lower end of the cylinder
with a valved air-pressure pipe. An outlet pipe leads
from the water-supply for the escape of the water
from the cylinder, the valves of these two pipes (serv-
ing respectively to regulate the inflow and outflow of
water) being controlled by a common lever. The
motor employed is actuated solely by water-pressure.
THE BUILDING AND REPAIRING OF TALL CHIMNEYS.

The building and repairing of tall chimneys offer
engineering problems of considerable magnitude. One
of our engravings represents the repairs to the second
tallest chimney in England, and our other engraving
shows the novel staging used in the construction of a
chimney built by the Plume & Atwood Manufacturing
Company, at Thomaston, Conn. The latter chimney
is 150 feet high, 15 feet in diameter at the base and
9 feet at the top. It is built of red brick with an in-
side flue of firebrick which reaches quite to the top.
The staging was designed by Mr. J. M. Chatfield, of
Thomaston, and is held in place by two bands which
are made in eight sections. Each section, which is 38
inches long, is constructed of two parallel pieces of
iron 38 inches long, 3 inches wide, and a quarter of an
inch thick, fastened horizontally 9 inches apart, to five
wooden uprights or staves 18 inches long and 114
inches thick which come into direct contact with the
chimney. To each end of the flat iron pieces is riv-
eted one leg of a piece of angle iron; the opposite legs,
at right angles with this band, are fitted with long
bolts connected with the adjcining section in like man-
ner. The bolts are threaded throughout their entire
length, 30 inches, and serve to hold the section to-
gether, and tighten or loosen the band around the
chimney, allowing the space between the sections to
decrease or increase as the band is moved up or down
the chimney.

To each section in the upper band is bolted a wood-
en bracket. The upper end of the bracket is 10 feet
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long and extends below the lower band. Blocks pre-
vent the uprights from moving sideways; these blocks
are fastened to the band, forming a groove in which
the upright slides as the band is moved up and down.
The horizontal members of the brackets extend out 5
feet at right angles to the uprights and are raised a

A MACHINE FOR MAKING BRASSES AND
BEARINGS.

few inches above the upper band. On these eight
brackets rest the planks of the staging proper. The
bands are raised and lowered by means of eight screws,
one in each section; each screw is 9 feet long and is
fastened at the upper band by a collar held between
two pieces of angle iron which are bolted to the up-
right of the bracket. At the lower band the screw,
which is threaded 6 feet of its length, passes through
a nut held between two other pieces of angle iron
which are bolted to the flat iron pieces in that band.
The upper band is tightened around the chimney by
means of the bolts; the lower band is then loosened
by the same means and the screws turn the nuts aft
the lower band and press against the top pieces of
angle iron and raise the lower band to the desired posi-
tion. That band in turn is then tightened and the
upper one is loosened and the screw is reversed,
causing the nuts to press against the lower pieces of
angle iron, thereby raising the upper band, to which
the brackets and staging are fastened, to its proper
position, which is about 6 feet above the lower band.
This band is then tightened, and tne staging is then
ready for use.

Our engraving also shows the neat device by which
material is hoisted. The crane arm is bolted to one
of the sections in the upper band. The workmen ob-
tain access to the staging by means of an iron ladder
which is built into the chimney as the work proceeds.

Mr. James Smith, the well-known steeplejack of
Rochdale, near Manchester, England, a description of
whose modus operandi for the felling of tall chimneys
by underpinning was published in the ScIENTIFIC
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A NEW STAGING FOR BUILDING CHIMNEYS.
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AMERICAN a few weeks ago, recently completed the
restoration of a chimney at Bolton, which is second in
height to the famous Townsend stack at Glasgow, the
tallest chimney in the world. This chimney was erect-
ed in 1843, but a few years elapsed before it was ex-
tended to its present height.

It is a massive substantial octagonal structure 36714
feet in height, with a circumference of 1271, feet
at the base, and 34 feet at the top. About 1,000,000
bricks and 120 tons of stone were employed in its
erection. The reason for the chimney being of such
extreme height is due to its connection with a large
chemical manufactory, since it was found necessary
to dissipate the noxious chemical fumes into the at-
mosphere at a high altitude so as not to cause any
inconvenience to the densely populated district below.

From the date of its erection the chimney had under-
gone no repairs whatever beyond the slight extension,
which is a sufficient testimony of the substantial na-
ture of the structure. Generally speaking, from twen-
ty to thirty years is the average life of a chimney
before it requires renovation. The hot air and gases
that pass upward through tue shaft, and the elements,
play havoc with the masonry, and if the internal heat
is very great, the stack will bulge at the weakest
points, so that the work of repair has to be carried out
with skill and care.

The overhauling of this chimney presented many
difficulties that are not generally encountered in the
repairing of chimneys. There was its great height,
and also its shaky condition near the summit, to be
onsidered. Under normal conditions, it would have
been possible to have inclosed the shaft in scaffolding
from top to bottom, but in this instance the erection of
such an immense staging would have occupied several
weeks. It was therefore decided by the steeplejack to
carry out the work from the top, which, by the way,
is his general method of procedure, since it is more
convenient, more expeditious, and cheaper than the
customary method. To accomplish this the stack was
laddered from the bottom to the top, with a series of
ladders each about ten feet in length, of the minimum
weight consistent with the maximum strength. This
part of tne work is carried out with astonishing celer-
ity. An iron dog is driven firmly into the masonry at
the base of the chimney, and the lower end of the first'
ladder firmly lashed thereto. The steeplejack then
climbs this ladder and drives another iron dog into the
masonry, to which he attaches the top of the ladder;
this dog also constituting the support for the lower end
of the second ladder, which in turn is climbed, and the
process repeated until the summit is gained. A plat-
form was then built round the top of the chimney,
from which all operations were conducted.

Upon close examination the stack proved far more
decayed than it appeared to be from the ground below.
From a point a little above halfway a wide crack ex-
tended to the top of the structure, while much of the
masonry in the upper portion was in a crumbling con-
aition. It also appeared that at some time the struc-
ture had been struck by lightning.

The only possible repair to the upper portion of the
stack was by belting. Successive stagings were erect-
ed below the uppermost platform from which to carry
out this work. At the corners of the building large
neavy iron flanges were let deeply into the masonry
and secured in Portland cement. These flanges were
then connected by heavy iron tie-rods, by screwing up
the nuts of which the brick work was drawn closely
together and further opening of the cracks prevented.

When the topmost platforms were erected it was
found impossible to haul up the materials from the
ground to such an altitude at one lift, owing to the
action of the wind on the line and its loads. Three
other temporary platforms were therefore constructed
nearly half way up, to which tne materials were first
conveyed, and thence hauled to the upper platforms.

The crack in the side of the stack was successfully
repaired by the men working from seatboards sus-
pended from the platform above. In addition to re-
pairing all the defects in the crumbling masonry, and
installing lightning conductors, the shaft was repoint-
ed from top to bottom, and subsequently two or three

coats of linseed oil were applied to the whole structure

as a temporary protection against the weather. The
work of restoration occupied no less than eight months,
and the task constituted the record contract for chim-
ney repairing ever placed in Great Britain.

The Water Supply of Lake Nicaragua.

We are in receipt of an article by Prof. Angelo Heil-
prin, in which he replies to criticisms by the Hydro-
grapher of the Nicaragua Canal Commission. As limi-
tations of space prevent its insertion in the present
issue of the SciexTIFT¢ AMERICAN, it will be found in
full in the current SturpLEMENT. The subject of the
Nicaragua Canal water supply is one of the most live
questions in connection with that stupendous project,
and Prof. Heilprin’s article will be found to possess
timely and very real interest.

Scientific Jmerican,

A LARGE LATHE FOR TURNING GRANITE COLUMNS.

The new Cathedral of St. John the Divine, which
is slowly rising on the site at the south of Morningside
Park, bids fair to be many decades in building; and
as it is one of the largest structures begun in the cen-
tury just concluded, it naturally offers many engineer-
ing problems of great interest. The quarrying, turn-
ing, transportation and erection of the thirty-two gran-
ite columns of the choir presented many difficulties,
as each weighs two-thirds as much as the obelisk in
Central Park, usually known as ‘ Cleopatra’s Needle,’
and the successful solution of the questions involved
may be regarded as a remarkable feat of engineering.

The choir, which is eastward of the great arch which
is now such a prominent landmark in upper New
York, has been built up from the footings to the
height of the main floor. The eastern end of the
choir is a semicircle, and on the massive foundations
will rest great monolithic columns, 54 feet high and
6 feet in diameter, each weighing 160 tons. The
blanks from which the columns are turned are quar-
ried by the Bodwell Granite Company, Vinalhaven,
Me. The blank shown in our engraving measured 64
feet in length and was 8 feet 6 inches in thickness
one way by 7 feet the other, and weighed 310 tons. To
turn an enormous mass like this required the con-
struction of a lathe of vast proportions. It was de-
signed and patented by E. R. Cheney and H. A. Spiller,
of Boston, and was built by the Philadelphia Roll and

‘Machine Company, of Philadelphia, Pa.

The lathe is 86 feet long, weighs 135 tons and swings
6 feet 6 inches by 60 feet long. Eight tools are used,
each taking a 3-inch cut, so that the column is re-
duced 2 feet each time the cutters traverse the en-
tire length of the bed. The head and tail stocks are
carried on extensions of the bed, and the latter is
made in six pieces, fastened together by stay-bolts. The
entire length of the bed is 86 feet. 'The head and tail
stocks weigh 15 and 14 tons respectively, and are se-
curely bolted to the extensions of the bed. The hollow
spindles each weigh 9 tons, anu are made of cast open
hearth steel. They run in Babbitt metal bearings. The
main bearing is of ball design, 30 inches in diameter,
and the bearing surface is 30 inches long. There is
another bearing 20 inches long at the small end of
the spindle; this construction is to obviate the ten-
dency of any thrust on the head and tail stock. The
latter is driven by back gears for cutting and is di-
rect driven for the polishing speed. Pulleys 30 and
36 inches in diameter are used and are belted in the
usual manner from a countershaft.

The platens which carry the cutting tools rest on
friction rollers which raise them just off the bed. The
two feed screws, one on each side, are 4 inches in diam-
eter and are 66 feet 31 inches long, 58 feet 6 inches
being threaded. On the platen which carries the tool
posts is secured a revolving table which is fitted on
its upper side with slots which carry the lengthwise
slide, this being operated by a feed screw and has a
traverse of 18 inches. To each of the four slides are
secured two tool-posts, each provided with feed screws
operating at right angles to the feed screw of the
lengthwise slide, so that each tool-post is independent
and can be used or not as desired. The bearings of
the tool-posts permit of a horizontal rotary movement,
bolts controlling the angle of the tool. The latter,
which is a circular disk of steel 10 inches in diameter
and 7% of an inch thick, with a V-shaped edge for cut-
ting, is wedged on a mandrel which is in turn held in
a sleeve in the tool-post, bolts securing the rear end
of the mandrel in position.

Head and tail chucks made of open hearth steel hold
the blank in position until it becomes a finished
column. They each weigh about 16 tons. Twenty-
four set-screws serve to hold the blank, and the entire
weight of the great mass of moving stone is entirely
supported by these chucks; blocks of irregular shape
can be readily adjusted to position.

The corners are roughly dressed off by hand, and
the stone begins its six weeks of dressing and polishing.
As the stone revolves, it imparts a rotary motion to
the cutting disks or tools. The cut is really a splinter-
ing of the stone, and threc inches of the granite are
removed at each cut. After the column is shaped it is
po'lished with hardened steel shot, held in position by
a kind of cup carried in the tool-holder. The final
polishing is done with the aid of emery and water.
When cutting, one and three-quarter revolutions are
made & minute, and when polishing, three revolutions.
The lathe is driven by a 50 horse power engine, and,
notwithstanding the great weight and friction of the
moving parts, the lathe runs for about fifteen seconds
after the belt is thrown off the pulley.

THE British Postal Department Commission, which
has been inquiring into the subject of wireless tele-
graphy for several months, will shortly report in favor
of the earliest possible adoption of the Marconi system.
The Commission is also arranging for the purchase of
Marconi patents, and is negotiating with France and
Germany relative to their attitudes toward the Mar-
coni inventions.
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Automobile News.
Consul-General Wildman states that Hong Kong is
no place for motor carriages. There are only three
carriages of any kind in the entire city.

The motor car is evidently destined to attain popular
favor as a public vehicle in England. Wagonettes
have been plying for public hire for some time past at
Bournemouth, a popular seaside resort on the South
coast. One car has been in service for 304 days, during
which time it has only been withdrawn for five days;
has conveyed 53,806 passengers, and traveled 22,009
miles. It earned $3,225, and the cost of repairs during
that period only amounted to $145. The car has never
occasioned any trouble, and the petrol motor with
which it is provided has been found to be absolutely
reliable.

A simple method of recording the speed of motor
cars and other vehicles has been devised by M. L. Gau-
mont, and accounts of the device appear in Cosmos,
and La Nature of November 3. The instrument con-
sists simply of a camera with a double shutter, by
which two exposures are made of the same plate,
separated by a known interval of time. On de-
veloping the photographs, two images are obtained of
the moving object, and by measuring the distance be-
tween them, the dimensions of the car being supposed
known, and also measured on the plate, it is easy to
calculate the speed of the car at the instant when the
photograph was taken. The object is to assist the
authorities in regulating the speed of these vehicles
and checking furious driving.

Prof. Hele Shaw recently delivered an interesting lec-
ture before the London Society of Arts upon the subject
of theImprovement of Road Locomotion. In England, he
stated, there had been a remarkable revival of interest
regarding the question of the roads of Great Britain,
their improvement, and the improvement of means
of communication over them. The chief point to be
noted in this direction was that while a few experi-
ments had been made upon separate wheels, drawn by
mechanical means, the bulk of the observations made
by Gen. Morin and by other investigators of the sub-
ject were effected by employing the tractive agency
of the horse; and with the exception of a few of the
experiments with traction engines, the muscular effort
of animals had hitherto been the sole means of in-
vestigating road resistance. The increased speeds for
light and heavy traffic rendered observations of re-
sistance at lower speeds of little use, when they came
to the subject of self-propelled vehicles. Motors for
such vehicles had now been constructed with a power
of as much as fifty horses, but there were strict
limitations to the possible power of such motors, and
it was important that knowledge should be available
in what was comparatively a new subject, as to the con-
ditions by which the greatest economy might be ef-
fected. M. Forestier had given instances of the
running of heavy motor vehicles in connection with
the ‘“ Poids Lourds” service in the Department de
'la Meuse, in which the wear of the roads had been
largely increased—in one case, for instance, a wear of
163 cubic yards per year per mile, which involved
an increased cost of $200 per mile, while in another
it had been necessary to spend $400 per mile in
widening and drainage, and to increase the annual
expenses in repair by $140 per mile. At the last
meeting of the British Association he had obtained
the appointment of a committee to investigate the
different causes of resistance for self-controlled
vehicles on the common roads. Experiments had
already been carried out at Liverpool with motor
cars over macadam, stone sets, wood pavement, and
asphalt. In the three matters of the regulation of
speed, uniformity of tractive effort, and ability to
maintain considerable speed, a few days’ experiments
sufficed to show that it was possible to secure accurate
and scientific results. As to the effect of the vehicle
upon the road surface, it was important to ascertain
by experiment the best form of wheels, dimensions of
the tire, the effect of the coning and canting of wheels,
and of the results from loads of varying magnitude
upon roads in all states and conditions. In the course
of the discussion which followed, Col. R. E. Compton,
who went through the South African campaign, stated
that he was profoundly impressed by the alteration
of the surface made bv the wheels of the traction
engines employed by the military in wet weather.
The width and diameter of the wheel for conveyaice
of certain weights required careful consideration.
To emphasize the fact that the design of the wheel
was most important he observed that in South Africa
they introduced a very broad wheel at the outset—
absolutely contrary to the time-honored practice of
the Boers, who used narrow wheels—and the result
had been that the British had been enabled to trans-
port enormous loads, day after day for months to-
gether, without hurting the surface; whereas two or
three passages of the Boers’ narrow wheels destroyed
the surface to such an extent that the British could
not afterward use the same route.
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Science Notes.
Mr. Evelyn B. Baldwin has purchased the Dundee
steam whaler “ Esquimaux,” of 466 tous, for use in his
Arctic expedition.

A recent storm which passed over the south of Eng-
'and overthrew an upright and a cross-piece of one of
the great trilithons at Stonehenge, on Salisbury Plain,
and the cross-piece of this wonderful supposed Drui-
dical monument was broken by the fall. In 1897 other
stones fell.

While engaged in fishing off Lowestoft recently, a
fisherman landed in his net a unique piece of amber.
it resembled a huge pebble, was obiong in shape,
weighed 11 pounds 14 ounces, and is the finest speci-
men of amber that has been discovered on the English
coast for several years. It realized $137.50.

King Alexander, of Servia, has tried to have his
life insured for $2,000,000 in several companies, but
one company to whom he applied for $300,000 worth
of insurance refused to write a policy on the ground
of the great frequency of anarchist crimes, and this
company had a $600,000 payment to make on the
assassination of King Humbert.

The British government encourages inventors and
scientists by extending financial assistance to those
whose work is considered of sufficient value to warrant
such development. The grants are made through the
British Royal Society, and range in value from $50
to $2,5600, according to the nature of the invention to
be exploited. At the present time the Society has in
hand $20,000 ready for distribution within the month
of January.

The engineers of the cableship engaged in repairing
the cable from Galveston to the Mexican coast found
that the cable was destroyed by a submarine earth-
quake, and the catastrophe at Galveston may have
been due to the same cause. The destruction of deep-
sea cables by earthquakes is so common that it attracts
little attention nowadays. In the East Indian archi-
pelago submarine earthquakes are so common that
they are reckoned among the chief causes of the de-
struction of cables.

The work of excavating the Roman remains at
Silchester, in Hampshire (England), has been sus-
pended for the present year. It is stated that the work
during the past season has been productive of valuable
results. A number of tesselated floors have been
unearthed, while a magnificent section of mosaic pave-
ment, with a figure representing a dolphin, in a
remarkable state of preservation, and over one thou-
sand pots and vessels, of varying sizes and shapes,
have been brought to light.

Some interesting and valuable additions have re-
cently been made to the British Zoological Gardens.
One is a lizard possessing two tails. As is well known,
the lizard avoids capture by leaving its tail in the
hands of its captor, the caudal appendage ultimately
growing again. In this instance it appears that the
tail of the lizard became damaged by some means, but
was not detached. A second extremity protruded from
the wound, which healed, so that now the lizard
possésses two tails. Another unique addition is the
three-striped California tree boa. This is the first
specimen of this reptile that has come into the hands
of the Zoological Society, while the British Museum
does not even possess an example of the species. The
largest white wolf in captivity also arrived at the
Gardens a few weeks ago. A small colony of the tree
frogs of Cape Colony has been introduced, representing
a variety of colors coinciding with the hues of the
particular trees which they infest.

At the Zoological Society of London, Mr. Nelson
Annandale, who accomparied the Malay Expedition
of 1899-1900, recently delivered a lecture regarding
the insects discovered drvring their investigations.
He described the remarkable likeness of some of the
Mantide to the orchid flower, and it was impossible
to discern in the photographs shown the insects from
the flower. Mr. Annandale also stated that from pro-
longed examinations of the lantern-fly, he had dis-
covered that the projection in front of tl.e head was
in reality a leaping organ. He followed the movements
of one of these insects on the tark of a durian tr e.
He attempted to catch it, but the insect remained
almost still, and drew its legs toward fts bedy and
pressed its claws firmly against tne bark. It then
raised its head with great rapidity, and flew up into
the air without spreading its win. , alighting on
the roof of a native house about six feet distant.
While in Malay, Mr. Annandale was unablz to explain
this extraordinary movement, but when he reachcd
London and examined his spirit specimens, he dis-
covered that across the nose there was a crease, and
when the nose was bent back to the dorsal surface of
the abdomen, held between the finger and thumb, and
then suddenly released, the insect was propelled
through the air for a considerable distance, in the
same manner that a pellet may be projected through
the air by means of a bent piece of whalebone.
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Engineering Notes,

A firm of Hanau, Germany, has succeeded in weld-
ing aluminium without the use of any metal, solder or
acid. No seam can be detected, and the welded pieces
can resist blows and temperature variations as well as
if there were no joint. The process is a secret one.

Some estimation of the disorganized and miserable
state of the Belgian government railways may be
gathered from the fact that recently, while a train
was traveling at a moderate speed, one of the carriages
dropped to pieces. The passengers were shaken up,
and one man had both his legs cut off.

In thirty years the Calumet and Hecla Mining Com-
pany paid dividends amounting to $70,000,000, and
its corporate existence will expire April 21, 1901, and
by that time $4,000,000 more will be added, making
the largest sum ever paid in dividends by any mine in
the world. Articles of association for the renewal of
the corporation have been filed.

Experiments are being carried out in the Austrian
army with a new portable oven for field and transport
purposes. The oven at present in use is a very un-
wieldy and heavy article, and has to be transported
in sections. The new oven, however, may be carried
intact upon a cart, and if necessary, can be utilized
for baking purposes while on the march.

Work is to. be resumed upon the construction of
the Cape to Cairo railroad. It has now been decided
to deviate from the route originally surveyed by travel-
ing via Wanki. This decision has been made in view
of the fact that the bridging of the Zambesi River
will be much facilitated at this point, and also that
rich coal fields have been discovered in the vicinity of
Wanki. Wanki lies about two hundred miles distant
from Buluwayo in a north-westerly direction. The
coal is stated to be of great calorific value, and mines
are to be sunk immediately.

The British consul at Vera Cruz has recently dis-
patched to the British' Foreign Office an interesting
report regarding the state of the trade of that port,
and its prospective development when the present
extensive harbor works at Coatzacoalcos on the Mexi-
can Gulf, and Salina Cruz on the Pacific, have been
completed, and the Tehuantepec railway connecting
the two ports, which is at present in such a wretched
condition, is reconstructed. Coatzacoalcos possesses a
magnificent natural harbor, but its utility is Somewhat
nullified by the sand bar at the estuary of the river,
which considerably impedes navigation. Salina Cruz
possesses a fine roadstead, but it is not sufficiently
protected from the open sea. It was, therefore, de-
cided some time ago to improve the harbor accommo-
dation of these.two ports, and to improve the railway
over the Isthmus of Tehuantepec. The Mexican gov-
ernment entered into a fifty years’ partnership with
Messrs. S. Pearson & Son, Ltd.,, the weid-known con-
tractors, of London, for the construction of harbor
works at the two ports and the reorganization of the
railway at an estimated cost of about $15,000,000. The
work is now in full swing, but progress has been
considerably retarded by the effects of the pestilential
diseases indigenous to the wunhealthy climate and
the swampy nature of the district. Yellow fever has
played havoc with the engineers, though the health of
the district has been appreciably improved by the in-
stallation of a thorough sanitary system. The bar at
the entrance to Coatzacoalcos is being cleared by the
erection of retaining walls, which, when completed,
will give a depth of 34 feet of water on the bar, while
wharves are to be provided along the river’s banks
with a depth of 30 feet of water alongside. At Salina
Cruz an immense breakwater is being erected to inclose
the harbor, which will have a depth of. 30 feet of water.
The reorganization of the railway .will be a very
protracted task, since it will have to be reconstructed
almost throughout. It is 200 miles in length, and
there are no less than 845 bridges and " culverts
crossed, all of which, with the exception of 12, will
have to be rebuilt, since they are at present tem-
porary structures of wood. At places the line, whicn
is very circuitous, wiil be diverted and shortened,
the stiff gradients moderated and curves improved.
It is anticipated that three years will elapse before
the railroad is overhauled and the harbor works
advanced to a stage sufficient to enable steamers to
discharge and to embark their cargoes. It is intended
to transfer the freight from the steamers from one
port to vessels in the other by means of the railroad
in less than twenty-iour hours. and the tariff will not
exceed $4 per ton. When this Mexican route is in full
operation, it will afford facilities for the quicker
transit of freight between Europe and the Northern
Pacific coast, Japan, China. and Australia. It will
also compete seriously with the inter-traffic of the
Mississippi Valley, since San Francisco is 100 miles
nearer to Coatzacoalcos, via Salina Cruz, than New
Orleans, from which city it is at present served by the
Southern Pacific Railway. The Tehuantepec inter-
ocean route is destined to become one of the most im-
portant thoroughfares of the world.
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Electrical Notes.

The city of Worcester is suing the street railway
company in that city in order to compel them to issue
three-cent fare tickets to school children, as provided
in a recent act of the Legislature.

Open cars will be run all winter by the Union Trac-
tion Company, of Philadelphia, with no restrictions as
to smoking. The open cars will be run one in five.
Open cars are also being operated at intervals on vari-
ous lines of the Metropolitan Street Railway Company
of New York city.

A feature of the Republican parade at Cleveland,
November 3, was two old horse cars, which were resur-
rected for the occasion. The signs upon them said,
‘“ Style of 1860. Think and Thank.” Notices were given
by the daily press that no fares would be collected on
the cars and that the public was invited to have an
‘“old time ride.”

A message has been sent from the Channel steamer,
the “ Princess Clementine,” to the wireless station at
Dovercourt, Essex, by the Marconi system, a distance
of 90 miles, including many miles of cliffs. The
Belgian authorities are so pleased with the results
obtained by the wireless telegraphic system that it
will shortly be put on other vessels of the fleet.

The premises 5 West 22d St., New York city, which
were formerly occupied by Prof. S. F. B. Morse, were
torn down for the erection of a business building. It
is gratifying to know that Mr. McCutcheon has had
the table. which used to mark the house replaced.
It reads: ‘“ In this house S. F. B. Morse lived for many
years, and died.” Under this has been added, “ This
tablet removed from building formerly on this site and
replaced A. D. 1900.”

Experiments with the Marconi system of wireless
telegraphy have been resumed on the Ostend-Dover
mail boat; and while the steamer was making her way
to Dover, in the teeth of a gale, communication was
carried on satisfactorily, and messages were trans-
mitted as usual. Messages were sent to and fro at the
rate of twenty words a minute until Dover was
reached, 61 miles from the mast at La Panne, between
Ostend and Dunkerque.

The third cable has been laid between the Nether-
lands and England. It comprises four wires which ex-
tend from London to Rotterdam and Amsterdam.
Telegraphing over these wires will be done by means
of the Hughes apparatus, and at busy times with
duplex Hughes apparatus. The cost of the construc-
tion of the cable will pe borne by both countries. This
will greatly accelerate telegraphic traffic between the
Netherlands and England.

The first accident upon the new electric railway in
London occurred a short time ago. A motor attached
to one of the trains broke down, and all efforts to re-
start it were unavailing. Under the circumstances it
was necessary for men to remove the motor and the
current was interrupted. Some of the trains had
stopped at the stations when the current was cut off,
so that it was possible for the passengers to alight.
The latter were not kept in darkness, since the circuit
for lighting the arc lamps at the stations is an inde-
pendent one. Other trains, however, were brought to
a standstill in the tunnels between the stations.

The preliminary experiments with the Marconi wire-
less telegraph installation across the Bristol Channel,
between Ilfracombe and the Mumbles Lighthouse,
which was erected to the order of the British govern-
ment, have resulted in complete satisfaction. The dis-
tance over which the messages are transmitted is 25
miles. The Ilfracombe station is situated upon an emi-
nence known as Compass Hill. The mast for carrying
the high wire is 116 feet in length and is built in
three sections spliced together. It measures about 4
feet 6 inches in circumference at the base, tapering to
about 1014, inches at the summit, and weighs nearly
two tons. The pole is also provided with a yard-arm
upon which a portion of the apparatus is suspended.
In the trials the messages were recorded upon the
tape machines with unfailing regularity and accuracy,
even when the high wires were suspended considerably
below their full height.

The value of the collections in the “ gold room ” of
the Metropolitan Museum of Art is estimated at
$500,000, and they are protected by a mocst admirable
series of burglar alarms. On Sundays and holidays
the room is not open, owing to the fact that the large
crowd which would attend would prevent the seizing
of vandals or thieves. The visitors are carefully
watched, and if anyone acts suspiciously, he is fol-
lowed until he has left the building. The rooms are
constantly patroled both day and night. The entrance
to the gold room is guarded by two men, and each
individual object whicn is valuable is connected with
a burglar alarm, as well as the cases themselves. The
wires run direct to the office ot the Director, and if
any article is disturbed, the iron doors of the room are
at once closed, thus catching the thief in a trap. The
device is tested at intervals to make sure that the
door-closing mechanism is in perfect order.

«
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CURIOUS EFFECTS OF BOILER EXPLOSIONS.
BY D. A. WILLEY.

The recent disastrous explosion in New York may
always remain a mystery, as far as its cause is con-
cerned; indeed, it is an interesting fact that many of
the worst accidents of this kind have been due to
causes which could never be discovered. Not only is
this true where explosions from combinations of chem-
icals occur, but where steam or some other motive
power is used to operate machinery.

Engineers say that steam boilers
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house to a mass of brick and kindling wood, and the
force of the explosion being chiefly in a vertical direc-
tion. The small office building which will be noticed
between the mill and a frame storehouse on the left
side of the illustration was untouched, but the explo-
sion blew a corner out of the warehouse and most of
its contents went into the creek. As will also be seen,
a big hole was blown in the bank, and one of the abut-
ments of the bridge was carried away. The side walls

cause more mysterious explosions than
gunpowder, dynamite or any other ex-
plosive. Many cases are on record
where the engineer has left the boiler
filled to the proper point with water,
the fires in perfect condition and ap-
parently every portion of the machin-
ery in good working order; yet, in a
few minutes, an explosion has oc-
curred which has blown the building
to pieces, possibly killed several per-
sons, and done much damage to prop-
erty. An investigation fails to reveal
any reason whatever for the accident.
It is a noticeable fact that engineers
are very superstitious and perhaps
these explosions without apparent
cause make them so. Even a slight
accident to an engine frequently
causes it to become ‘““ hoodooed,” or to
be considered as unlucky in the eyes
of engineers or firemen; and not un-
frequently they give up caring for it
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EXPLOSION OF BOILER OF DETROIT CABINET COMPANY—SQUARE CORNER TORN
OUT OF THE BUILDING.
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ried to the spot, after the explosion occurred, by the
contractor, who secured the work of clearing away the
debris. The force of the explosion is seen on the ad-
joining building, where although the building itself
is uninjured, the glass in two of the windows has
been entirely blown out, while panes in a large num-
ber of others have been shattered. Considering the
force of the explosion, experts have considered it
strange that the side wall was not blown in.

The accident which wrecked the
Gumry Hotel at Denver, Colo., was
one of the worst in the history of
boiler explosions in the United States.
Twenty-two persons were killed and
the damage done amounted to nearly
$75,000. Although the engine room
was located in an extreme corner of
the hotel, such was the force that the
entire rear portion was blown out.
Several of the rooms occupied by
guests in this part of the hotel were
practically obliterated, as will be seen
in the photograph. Some of the
rooms were half torn away, leaving
exposed the ragged edge of the floor-
ing, with some of the furniture stand-
ing intact in the room. A number of
the victims lost their lives by being
buried under the timber, plaster and
brick, which covered the ground in
some places to a ¢ sth of ten feet.

Without any ww.ning whatever one
of the boilers in the engine room of
the factory of the Detroit Cabinet Co.,
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GUMRY HOTEL EXPLOSION, DENVER, IN WHICH TWENTY-TWO LIVES

WERE LOST-

BOILER EXPLOSION AT THE WORKS OF THE NATIONAL OIL COMPANY,
PIQUA, OHIO,

and get another position. As shown by the accom-
panying illustrations, some very curious results have
resultec from boiler explosions. One of the most re-
markable occurred at the works of the National Oil
Company at Piqua, Ohio. The works were located on
a small creek, running through the center of the city,
and in front was a bridge by which many of the em-
ployes reached their homes. The engine house was
located directly in front of the large building shown
in the illustration, and was separated from it by a
heavy brick wall. The explosion reduced the engine

COMPLETE DEMOLITION OF A HARNESS FACTORY BY BOILER EXPLOSION—

; i, By ; G

NOTE BROKEN WINDCWS IN ADJOINING BUILDING.

of the mill were practically uninjured. Although near-
ly 100 persons were at work in and around the place at
the time, none was killed, and only three were in-
jured.

Another illustration shows the wiping out of exist-
ence of a harness factory in Massachusetts. Such was
the force of the explosion that the entire building was
practically leveled to the ground. The location of the
engine house can be seen by the mass of twisted boiler
tubes which projects in the foreground. The small
frame building seen near the boiler tubes was car-
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at Detroit, Mich., blew out, one afternoon, killing two
persons and injuring seven. The force was such that
it tore a square corner out of the building almost
as perfect in shape as if it had been taken out by
a gang of builders. It weakened the flooring supports
in the entire building so that they had to be replaced,
and twisted the boiler into the peculiar shape shown in
the illustration. An idea of the thickness and size of
the plates is given, yet they were twisted like so much
tinplate. In the case of an explosion at the Peerless
Rubber Co.’s works at New Durham, N. J., two steam
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drums of a boiler were blown through the
side of the boiler house and landed uninjured
on the outside of the building. The accompa-
nying illustrations were prepared from photo-
graphs secured through the courtesy of the
Hartford Steam Boiler Inspection and Insur-
ance Company, of Hartford, Conn.

DREDGES FOR THE NEW 40-FOOT CHANNELS
OF NEW YORK HARBOR.

The rapid increase which has taken place
of recent years in the size and draught of
ocean steamers has necessitated considerable
deepening of the channels both in the approach
to New York harbor and in the harbor itself.
According to statements emanating from the
steamship companies in this cty, the largest
of the modern freighters have left New York
harbor drawing on more than one occasion
from 30 to 31 feet of water, and there is now -
in service one steamship, the “ Oceanic,” which
was designed to draw at full load 35 feet of
water, this extreme draught being adopted in
the expectation that the New York harbor
channels would shortly be deepened.

The scheme of improvement which has re-
ceived the sanction of Congress contemplates
cutting a channel from the 40-foot line, 3
miles outside of Sandy Hook, to a junction with the
present main ship channel at a point off the south-
westerly end of Coney Island, a distance of 7 miles,
and also the dredging of three channels, to be known
as Bay Ridge, the Red Hook and the Buttermilk
channels, which will extend along the Brooklyn shore
from near the northerly entrance to the Narrows to
and around Governor’s Island until a junction is made
with the 40-foot line from the East River to the
Hudson River. In the accompanying sketch these
new channels are shown in shaaing. The new channel
at the entrance to the harbor will be 40 feet in
depth at mean low water and 2,000 feet wide. Bay
Ridge, Red Hook and Buttermilk channels are also to
be 40 feet deep at mean low water, and each will have
a width of 1,200 feet.

The most important waterway, of course, is the en-
trance channel which will be cut from the 40-foot con-
tour line outside Sandy Hook, across the bar, and will
extend in a straight u1une for 4 miles, to finally swing in
to a junction with the deep naturalchannel through the
Narrows. The amount of excavation necessary to com-
plete this great work, which by a recentAct of Congress
is to be known as Ambrose Channel, is estimated at 39,
020,000 cubic yards, measured in place. The Ambrose
Channel will take the place of the present main ship
channel, which runs in a general southerly direction
from the Narrows to a point opposite Sandy Hook
Point, when it takes a sharp turn of over 90 degrees to
the east and runs out in a fairly straight line to deep
water. This turn has always been a hindrance to
navigation, especially since ocean-going steamships
have increased to lengths of from 600 to 700 feet. By
the Ambrose Channel, as will be seen from the map,
shipping can steam from the North River to the
deep sea without having to make any turn that neces-
sitates such extreme caution as must be observed in
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LAUNCH OF THE DREDGE ‘THOMAS.”
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SECTION THROUGH HOPPERS.
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navigating the present waterway. The dredg-
ing that is to be done along the Brooklyn shore
will necessitate taking out 16,400,000 cubic
yards measured in place, and when the work
is completed the whole of this important water-
front, with the wharves, elevators, and ware-
houses, adjacent to these channels will be avail-
able, not merely for the largest vessels which
are now afloat, hut for the largest which are
likely to be built for many a decade to come.
We lillustrate herewith one of the two dredges
(the most powerful of their kind in the world)
which have been specially constructed for the
work of excavating the Ambrose Channel. It
will be seen from their dimensions that they
are veritabe sea-going steamships. It was nec-
essary to build them of great power and size
to enable them to work in the exposed positions
in which most of the dredging must be carried
on. The first of the two, which has been
named the “ Thomas,” recently came up from
the Maryland Steel Company’s works at
Sparrow Point, Md., where the two dredge:
have been constructed. They are of what are
known as the hydraulic hopper type, and they
are the first sea-going dredges to be built in
the United States. Preliminary trials of the
‘“Thomas” have been made by the Metropol-
itan Dredging Company of New York, which has the
contract for cutting this channel.

In a general way the “ Thomas’ is modeled on the
lines of the “ Brancker,” the first of two large sea-going
dredges which have been doing excellent work in main-
taining a proper depth of water in the Mersey, Eng-
land, but the capacity of the “ Thomas” and the sister
dredge wil. be some 30 per cent greater than that of
the Mersey dredges.

The principal dimensions are as follows: Length,
300 feet; beam, 52 feet 6 inches; molded depth, 25 feet.
Outside of the space which is necessary for machinery,
bunkers, and the crew, the body of the ship is utilized
for holding the material whicn is sucked up from the
bottom of the channel. The quarters for the crew are
located forward, while the main engines and boilers
are aft. The vessel is propelled by twin-screw, triple-
expansion engines, with cylinders 18 inches, 28 inches
and 45 inches in diameter by 30 inches stroke, and the
estimated speed when she is loaded is 8 knots an hour.
Steam is furnished by two Scotch boilers at a work-
ing pressure of 180 pounds to the square inch. The
body of the vessel is occupied by twelve large receiv-
ing hoppers, which are arranged in two lines on each
side of the center line of the vessel; eight of these are
20 feet long by 18 feet wide, while four of them are
22} feet long by the same width. They extend verti-
cally from the bottom of the vessel to the main deck,
a distance of approximately 26 feet, and they have a
combined capacity of 28,000 cubic feet of material.
Each of these hoppers is provided at the bottom with
a central discharge valve, opening through the floor
of the vessel. The valve is controlled by a hydraulic
cylinder, the plunger of which is 12 inches in diameter
by 36 inches stroke.

The method of dumping is ingenious and very effec-
tive. The discharge opening is circular and about 4

Length, 800 feet; Beam, 52 feet 6 inches; Molded Depth, 25 feet ; Speed, 8 knots per hour; Capaeclty, 28,000 cubic feet.
HYDRAULIC SELF-PROPELLED DREDGE “ THOMAS,” FOR CUTTING NEW 40-FOOT CHANNEL, NEW YORK HARBOR.
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feet in diameter. A circular tube of the same size fits
down over the edge of the aperture, and prevents the
escape of the sand through the opening during the
process of pumping. To discharge the load from the
twelve tanks these tubes are all simultaneously lifted
by the hydraulic cylinders which are located immedi-
ately above them and the sand runs out through the
bottoin. To facilitate its exit, powerful jets of water
are thrown into the mass of sand, a powerful pump
being carried on the dredge for this purpose.

Between the hoppers is a rectangular well, in which is
hinged a length of suction pipe, 4 ft. 6 in. in diameter.
This suction pipe which is hinged by a ball-and-sock-
et joint in trunnions, one in each wall of the well,
is raised and lowered by means of 1:-inch steel cables,
operated by a hydraulic lifting gear. Sand and water
are drawn up through the pipe by means of a centrifu-
gal dredging pump of 48-inch suction and delivery. The
pump is driven by double, tandem, compound engines,
one of which is locateu on each side of the pump. The
engines have 17-inch high-pressure and 30-inch low-
pressure cylinders, the common stroke being 36 inches.

In operating the dredges the sand and water are
drawn up through the pump and carried by lines of
piping laid along the deck through which it is dis-
charged into the various hoppers, care being taken in
loading the hoppers to trim the vessel on an even
keel. The sand and mud sink to the bottom of the
hopper and the surplus water flows out through the
discharge ports in the side of the vessel. When the
hoppers are full, the suction pipe is drawn up and
the vessel proceeds under her own steam out to sea,
where tne hydraulic valves are raised allowing the
mud, sand, etc., to pcss out through the bottom of the
hull.
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Drainage of Lake Copais,

An interesting piece of engineering work which has
been recently carried out in Greece has been the drain-
age of Lake Copais. The lake has pra-tically disap-
peared, and a large surface of arable land has becen
thus secured. This sheet of water presented many
remarkable features; it was situated near the center
of the plain of Beeotia at about 300 feet above the sea
level, and was the largest of the lakes of Greece. To-
ward the north and east it was bordered by high lime-
stonec rocks. It received all the waters of Beeotia, the
Hereynus, Cephisus and Melas; it was very deep at
the foot of the ancient Copa, but, on the contrary, was
partly filled up by alluvium from the slopes of Helicon.
At low water it covered a surface of 60 square miles,
and its volume reached at times more than 800,000,000
cubic yards, and at some periods its level at the village
of Copz was more than 22 feet above that of the
Melas. It had no apparent connection with the sea
or with the smaller lakes, the water being carried off
by evaporation and by twenty or more subterranean
passages which communicated with the canal of Eu-
beea; these latter were purely natural fissures result-
ing from earthquakes. The evaporation from the sur-
face was, however, considerable, owing to the high
temperature of the region, which in summer reached
a mean of 21 deg. to 28 deg. C. and sometimes even
35 deg. When the level of the lake fell at the end of
spring a temporary vegetation appeared, which was
very abundant, and showed that the soil would be pro-
ductive if the lake were dried up. Some unsuccessful
attempts in this direction were made in ancient times,
but it was only in 1880 that the government of Greece
made arrangements with a French company, with a
capital of $3,000,000, to put into execution the drain-
age of the lake; for this M. Sauvage had made the
projects as far back as 1848. The general plan con-
sisted in making all the waters converge toward the
northeast so as to draw them off by a tunnel into the
bay of Larymna, but it was also possible to take ad-
vantage of the fact that there were two lakes toward
the east at a lower level, and it was the latter ar-
rangement which was carried out. ‘It was decided to
dig a belt canal around the southern end of the lake
which traversed some parts of it and finally ended at
the estuary of Karditza; from this pcint a tunnel took
the water to Lake Likeri, the ancient Hylicus, and
from there another canal led it to Lake Paralimin,
passing by the village of Moriki; a tunnel then brought
it to the canal of Eubea (or Atalanti), near Skropo-
neri. This work was not, however, finished by the
original company; it exhausted its capital, and sold
the concession to an English company capitalized at
$16,000,000. The company received for the work 16,000
acres of the reclaimed land, and had the use of the
rest of the territory, deducting 3,000 acres with which
the government indemnified the persons who claimed
property rights or possession in certain parts of the
lake. The amount of land obtained by the drainage
of the lake reaches more than 48,000 acres. The
peasants of the surrounding district have already put
15,000 acres in cultivation. The company rents the
ground for a payment of 20 per cent of the gross
product, at least for certain crops, such as wheat, bar-
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ley, corn, etc. The cultivator has the right to pasture
his stock on the ground reserved for this purpose; he
also undergoes a fine if he does not cultivate all the
territory he rents. The ground is very fertile, and
produces cotton, melons, colza, beet, etc.,, with success.

Py
-

Artificial Fossilization of Wood.

M. G. Arth presented to the Académie des Sciences
an account of a singular transformation of wood into
a substance resembling a fossil combustible. A piece
of guaiac wood in a perfectly healthy state had been
placed at the bottom of a bronze casting to serve as
the pivot of a horizontal turbine of the Jonval type,
having a force of 12 horse power and turning at 112
revolutions per minute. The whole of the movable
system weighed about 800 pounds; the end of the
shaft which rests upon the wood is of steel. Without
being immersed in water, the pivot is always damp, as
it is placed below the level of the outlet orifices. After
six months of running, the apparatus was dismounted.
The wood was found perfectly intact in the lower part,
but the upper part upon which the steel shaft rested
was transformed into a black and brittle substance,
breaking easily into small pieces; the brilliant and
irregular fractures presented all the appearance of
the mineral combustibles. After drying in vacuo,
analysis gave 3.9 per cent ash, 4.86 hydrogen, and 69.76
carbon. The organic matter in its original state gave
5.05 hydrogen, 72.59 carbon, and nitrogen and oxygen
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22.36 per cent. The relation between the quantity of
oxygen and nitrogen and that of hydrogen is 4.42; in
woods this relation is about 7; in lignites it is about
5, and in dry coal from 4 to 3. Thus by its composi-
tion, as well as by its properties, the black product is
to be placed between the lignites proper and coal rich
in oxygen; by its calorific power it approaches the
latter. It is interesting to remark the short time neces-
sary for this transformation, which was evidently due
to the influence of pressure and a moderate elevation
of temperature (due to the friction), in presence of
moisture; that is to say, under the action of the agents
which are commonly made to explain the progressive
transformation of wood into ligneous matter and to
coal. It is thus shown that under favorable circum-
stances the time necessary to realize these changes is
much less than generally supposed, and the duration
of the long geological periods usually considered in
such cases is not essential.

O —
Architectural Volumes,

We wish to acquaint our readers with the fact that
bound volumes of our BuiLbiNg EpiTioNn for 1900 are
now ready for delivery. These volumes are invaluable
to those wishing to consult plans of houses of a wide
range of cost and architecture; numerous perspectives
and floor plans are given in each issue. A feature of
this edition during 1900 was the numerous cuts of
beautifully furnished and decorated interiors.
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Gorrespondence.

Turbine.
To the Editor of the SCIENTIFIC AMERICAN:

In answer to your kind request that I should con-
iribute an article on Steam Turbines in your valued
and influential columns, it has given me much pleas-
ure to compile a short statement of the present state
of the steam turbine industry so far as it relates to
the Parsons steam turbine, manufactured by the fol-
lowing firms: Messrs. C. A. Parsons & Company,
Heaton Works, Newcastle-on-Tyne; the Parsons Marine
Steam Turbine Company, Limited, Wallsend-on-Tyne;
the Westinghouse Machine Company, of Pittsburg, Pa.,
U. S. A.; Messrs. Brown, Boveri & Company, of Baden,
Switzerland, and a German company now in course
of amalgamation.

Messrs. C. A. Parsons commenced the manufacture
in the year 1884, and have gradually improved and
increased the size of the steam turbines manufactured
by them. At the present time the aggregate horse
power of turbines at work for electrical purposes ex-
ceeds 140,000 horse power. The largest size plants
yet constructed are two of 1,000 kilowatts output for
the municipality of Elberfeld, in Germany. The con-
sumption of steam of these plants when tested by a
deputation of experts from Germany, W. H. Lindley,
FProf. Schroter, and Prof. Weber, showed the following
results:

‘“ At the overload of 1,200 kilowatts, and with a steam
pressure of 130 pounds at the engine, and 10 deg. C. of
superheat, the engine driving its own air pumps, the
consumption of steam was found to be at the rate of
18.8 pounds per kilowatt hour. To compare this figure
with those obtained with ordinary piston engines of
the highest recorded efficiencies, and assuming the
highest record with which I am acquainted of the
ratio of electrical output to the power indicated in
the steam engine, namely, 85 per cent, the figure of
18.8 pounds per kilowatt in the turbine plant is equiva-
lent to a consumption of 11.9 pounds per indicated
horse power, a result surpassing the records of the
best steam engines in the production of electricity from
steam under the conditions named.”

I have also pleasure in sending you an official trans-
lation of the report of these gentlemen.

So early as 1892 the steam consumption of the tur-
bine had been lowered to 27 pounds per kilowatt hour,
or 16 pounds per indicated horse power, as testified by
Prof. Ewing, F.R.S., of Cambridge, England; and in
the following year its application to marine propulsion
was undertaken by the second named company above,
and led first to the construction of the yacht ‘“ Tur-
binia,” of 341, knots speed, completed in 1896, and
later to that of H. M. S. “Cobra,” of 400 tons displace-
ment and 35 knots speed, and H. M. S. “ Viper,” of
370 tons displacement and 36.58 knots mean speed on
a one-hour trial under English Admiralty conditions
of weights and measurements. During the trials these
vessels have shown a coal consumption per indicated
horse power within the guarantees, they have suffered
no breakdown or hitch directly or indirectly connected
with the turbines, during their official trials, and the
‘“Viper ” has exceeded her contract speed by more than
5 knots.

On November 1, 1896, the United States and Canadian
patents for land purposes only were acquired by the
Westinghouse Machine Company, of Pittsburg, but up
to the present time I am only aware that five plants of
120 to 300 kilowatts capacity have been put to work,
and one of 1,500 kilowatts capacity is under construc-
tion. This should be contrasted with English output
of over 130,000 horse power during the last ten years
for electrical purposes only.

Last August Messrs. Brown, Boveri & Company, of
Baden, undertook, in conjunction with ourselves, the
manufacture of steam turbines for electrical purposes
on the Continent, and they have at present an order
for a 4,000 horse power turbo-alternator for Frankfort-
on-Main besides quite a number of smaller plants.

I have had my attention directed to an article by
Rear Admiral George W. Melville, Engineer-in-Chief
of the United States na-y, in your issue of November
24, and as I have the honor and pleasure of his ac-
quaintance by correspondence, and know his invariable
courtesy, I venture to hope that he will pardon me
when I say that the “ Viper” and the “ Cobra” are
not “racing machines,” but formidable torpedo-boat de-
stroyers, of the usual scantlings of the Engiish 30-
knot destroyers, strengthened specially for the higher
rates of speed to which they have attained; that they
can outstrip by many knots any other destroyers in
the world in smooth or heavy weather, and that their
complete absence of vibration at all speeds permits of
an accurate sighting of guns and torpedoes, impossi-
ble with similar vessels fitted with reciprocating
engines.

I may perhaps further explain that though the first
marine steam turbines have been fitted in very fast
vessels for the obvious reascn of facilitating the de-
velopment of a new system, yet steam turbines are

'The Parsons Steam
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quite as readily designed for battleships, cruisers, At-
lantic liners, and all fast passenger vessels, and in
such vessels will, in my opinion, give results as regards
coal consumption at all speeds superior to those at
present obtained with reciprocating engines.

As the turbine, when installed on land, as in .Eng-
land and at Elberfeld has surpassed in economy of
steam the best triple-expansion reciprocating engines,
and the turbine of 4,000 horse power for Frankfort
is guaranteed to still further improve the lead; so
in marine work the steam turbine is destined to re-
place the reciprocating engine in all fast vessels from
moderate up to the largest tonnage.

CHARLES A. PARSONS.

Turbinia Works, Wallsend-on-Tyne, December 18,
1900.

THREE RECENTLY PATENTED NOVELTIES.

One of the most interesting inventions for which
letters patent have been granted within the last few
weeks is a process of coating one metal with another,
devised by Samuel H. Thurston, of Long Branch, N. J.
The metal to be coated (usually iron or steel) is first
so thoroughly cleaned that all foreign matter is en-
tirely removed. After this thorough cleansing the
metal is ready to receive its covering. The coating
metal is systematically beaten against the metal to
be coated. This beating process is produced by vibra
tory beating-rods, pivoted to bars secured on a rapidly
revolving drum. The drum is located above a bed
plate arranged to move beneath or over the radius ot
action of the beating-rods. On the bed-plate the metal
plate to be coated is firmly secured, so that by rapidly
rotating the drum the beating-rods strike the surface
of the metal. The particles from the beating-rods are
hammered into the pores of the plate, and are incor-
porated with its surface to form an adherent film of
metal. So perfect is the cohesion or the two surfaces
that the film can not be mechanically removed without
removing particles of the plate.

In order to reduce the friction of worm-gearing,
Charles M. Jones, of Philadelphia, Pa., has invented
the novel device illustrated in the second of our en-
gravings. The driving or pitch faces of the worm are
formed with a continuous groove, which receives a
series of balls. During the rotation of the worm the
balls travel freely along the usual pitch-line and bear
against the teeth of the meshing wheel. Thus Mr.

Fig. 2. —A BALL-BEARING WORM GEAR.

Jones substitutes rolling friction for the usual sliding
friction.

An odd little mechanical toy which is noteworthy
for its simplicity is the subject of the third illustra-
tion. The toy is the invention of John J. Reid, of
Lyons, Iowa. Upon an upright having on opposite
edges cam-like, staggered fulcrum-bearings a seesaw
lever is mounted. The lever is provided with oppo-
site fulcrums in the form of tongues, alternately en-
gaging the bearings. At the ends of the lever figures
reépresenting a clown and a negro are pivoted. The
seesaw being at the upper end of the standard with
the lower fulecrum tongue resting in one of the bear-
ings, the upper end of the longer portion of the see-
saw Wwill rock down by reason of.its greater weight
until its fulerum tongue engages the next lower bear-
ing and the opposite end of the lever moves downward-
ly. This alternate rocking motion continues until the
seesaw has reached the lower end of the standard
The standard is then reversed, and the seesaw retraces
its course.
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Internal Water=way Improvements About
Pittsburg.

The varied manufacturing interests and vast coal
trade of Pittsburg are due to cheap water transporta-
tion. In 1836 the Monongahela Navigation Company
was organized for the purpose of establishing a slack-
water system on the Monongahela between Pittsburg
and Virginia (now the West Virginia) State line. The
company was chartered with a capital of $300,000,
held largely by those interested in the industrial rise
of Pittsburg and in the development of the rich coal
fields along the Monongahela. The work of establish-
ing dams on the stream was begun in 1838. Instead
of the shoaly rippling stream which it was before its
improvement, the Monongahela is to-day a noble
stream whose traffic amounts to many million tons
annually. Until 1897 the slack-water system remained
in the hands of the private corporation which had
begun the imjprovement of the stream; but in that
year the locks passed into the hands of the United
States government, and thus a free system of naviga-
tion was begun. In carly days both the Allegheny and

Fig. 1.--THE THURSTON METAL-BEATER.

the Youghiogheny possessed a system of dams, but
these were permitted to fall into decay. Of late years
several government dams have been constructed on
the Ohio, but these are not sufficient to provide the
stream with free navigation at all seasons of the year.

The time is not far distant when the rivers adja-
cent to Pittsburg will have an elaborate slack-water
system. Congress has passed bills which provide for
six dams on the Ohio, including the Davis Island dam,
which was completed in 18%,. The new dams, like the
Davis Island dam, will be of the movable type, so that
they can be lowered at any time, leaving a clear chan-
nel. They will be located at Glenfield, Osborn, Legion-
ville, Freedom and Merrill, the dam at the latter point
being the lowest one on the Ohio which will be erected
at the present time. Surveys have already been made
for a government dam at Marietta, Ohio, but the
work has not yet been begun. It is believed that the
series of dams now under construction can be com-
pleted within three years.

The work on the Ohio River dams is now well under
way, the locks of all the dams being nearly completed.
At Merrill the greater part of the dam is finished. The
gate at Merrill will, when completed, be the largest one
of the movable type in the world. It is 13 feet high
and 112 feet wide. It will be moved by hydraulic
power, derived from the river, which it will hold back.
All of the Ohio River locks will be of the same type.

The Herrs Island dam, on the Allegheny, is already
completed, and will be the only Allegheny River dam
of the movable type. The other three dams now under
construction will render the Allegheny navigable for
large river steamers above Tarentum, a distance of 30
miles above Pittsburg. This river improvement will
provide a water outlet for the various important in-
dustries located in the Allegheny Valley. The Alle-
gheny locks will be 300 feet in the clear, with a width
of 60 feet.

Some day a ship canal will connect the Ohio with
the Great Lakes. The preliminary survey for this
great waterway improvement was made some years
ago, when it was proposed to construct a canal which
would give vessels of 3,000 tons or more free passage
between Lake Erie and Pittsburg at the expense of
Pittsburg capital. A detailed description of this great
internal improvement will be found in the issue of
September 24, 1898, of the SciENTIFIC AMERICAN. This
great canal will solve the problem of cheap transporta-
tion of the ore supply for the Pittsburg furnaces, open
up an artery for the vast coal-carrying trade, and
enable Pittsburg manufacturers to enter foreign

markets.
—_— 4@+

Favoritism to Workmen.

It often happens in factories, says The Superintend-
ent and Foreman, that one workman has a “ pull ” with
other workmen, and by this means is abic to make con-
siderable money at the expense of his fellows on the
same branch of work, and this all unknown to the
foreman. Sometimes man after man will leave the
factory, and if asked the reason for quitting, all that
can be gotten from them is an indistinct muttering
about not getting a square show, and the foreman
wonders wherein he did not give the men a square
show, and finally sets the men down for cranks.
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The men cannot always say positively that it is so;
they feel 1t rather than see it. They see a workman
next to them always having the lasts he needs, or al-
ways getting the easiest case to set up, buff, or scour,
and yet they are not able to see just how it is done.
Not seeing, they do not feel like making defini:e
charges or statements, as they do not know how {o
sustain them; but they are assured in their own minds,
for they have encountered the same thing before, that
there is a clique running the factory.

Cliques run a great many factories, and generally
without the foreman’s knowledge. Sometimes a fore-
man is partner to a clique, and sometimes he believes
it is good policy for the firm; and occasionally it is,
but very seldom. The best managed factories have
systems which make favoritism of one workman to
another impossible.

In some factories the firm has a man whose business
it is to hunt up all obstacles to good work, including
such as this; and it would be a good thing for many
manufacturers to use up any spare time they have in
asking the more intelligent of their employes—not
always the old help, though—what difficulties they
meet with. It is not a bad thing to have your factory
have the reputation of being a good one to work in,
for the time may come when help will be needed, and
when not being able to secure the right help at the
right time will cause the loss of considerable money.

-t ——
The Current Supplement.

The current StppLEMENT, No. 1306, is of unusual
importance, the leading article being entitled ‘“ The
Steam Turbine: The Steam Engine of Maximum Sim-
plicity and of Highest Thermal Efficiency.”” This paper
is by Dr. Robert H. Thurston, of Cornell University,
and may be regarded as one of the most important
contributions ever made to the literature of mechanical
engineering. It is elaborately illustrated. “The Pollak-
Virag Telegraph ” is described in detail, showing the
ingenious mechanism by which messages can be trans-
mitted and written at high speeds. ‘ The German
Colony of New Guinea” is illustrated by many en-
gravings. “ The Mechanism of Amphitheaters” is a
most interesting article, showing how the cages con-
taining the animals were lifted to the level of the
arena by mechanical means and opened automatically,
and how the great awnings were warped across the
amphitheater in sections. “ A New Method of Testing
Glass Surfaces ”’ is by Edmund M. Tydeman.

—_— et ———————————
January Building Iidition.

The January issue of the BriLbiNne EpitioNn worthily
begins the new century, and it is one of the handsomest
numbers ever issued of this unique periodical. The

Fig. 3.—AN 0DD MECHANICAL TOY,

cover illustrates a half-timbered house at Greenwich,
Conn., and is printed in a highly artistic manner.
The other houses which are given in this issue are
excellent. Among the many interesting features of
this edition are the “Spanish National Pavilion at the
Paris Exposition,” “ A Remarkable Wood-Carving,”
and a ‘“ Medieval German City Gate.” The literary
contents deal with ‘“ Mechanical Triumphs of the An-
cient Egyptians,” “ An Architectural Critic in the Year
2000 A. D.,” and “ Athens in 1900.”
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements.

HAY OR STRAW STACKER.—ROBERT
GRISWOLD, Grover, Colo. This invention re-
lates to portable machines for unloading and
stacking loose hay and straw., A character-
istic feature of the invention is a very simple
construction of directing platform which,
when used in connection with a hoisting rope,
guide ropes and a swing, can be conveniently
utilized to convey the hay in the form of a
roll from a wagon to the ground, where the
stack is to be formed.

MACIHINE FOR TOPPING BEETS.—Jvu-
vits II. LuHRs, Fruita, Colo. The machine is
especially adapted for topping beets in the
field, and is designed to be drawn between
rows of beets in order that it may operate on
the tops of two rows simultaneously. The
cutters cleanly sever the tops. The distance
between the cutting blades and the ground can
be readily regulated. 'T'he machine can be
raised at the front so as to carry the cutters
some distance from the ground in driving to
and from the field.

CORN-CUTTER., — CHARLEY O. EBERLEIN,
Shawano, Wis. The device comprises a metal
foot-plate having downwardly-pressed ribs and
an extension-plate formed with a slot. A screw
passes through the slot into the foot-plate. The
channels formed by the depressed ribs are cn-
gaged by downward extensions on the front
end of the extension-plate. On the front end
of the foot-plate a cutting-blade is carried.
The operator grasps the corn-stalks, and, by
forcing his foot forward against the cutting-
blade, severs the stalks near the ground.

KNIFE FOR HARVESTIRS, MOWERS,
IXTC.—HERSCHEL OLDHAM, Orleans, Ind. Mr.
Oldham has invented a novel knife or cutter
for harvesters, reapers, mowers, lawn-mowers,
and like machines. His invention is an end-
less or chain-knife, which is inclosed in a
casing having upper and lower plates pro-
vided with flanges at their front and rear
edges. Between these flanges the blades of the
endless chain-knife are projected.. A cover is
fitted over the rear flanges and th~ »ear run
of the knife. The travel of the knife is the
same at all points, since there are no centers
to pass. Repairs can be easily made.

Electrical Apparatus.

PUSH-BUTTO... — THoMAS A. NATHANS,
Manhattan, New York city. On a bottom plate
a casing is removably held; and through the
top of the casing a push-button slides. A
double contact device is adapted independently
to close a normally open circuit when the
push-button is depressed, and also when the
casing is partially removed from the bottom
plate. By reason of this construction the bell
can be sounded either in the ordinary manner
01 when a removal of the parts of the bell is
attempted.

CALL-BOX.—EDGAR E. SALISBURY, Chicago,
I1l. The object of the invention is to provide
a simple mechanism for connection with a
#elephone system, which may be employed to
send a telephone call to the central station or
to serve as a messenger call. A telephone can-
not be placed in the circuit without first
sending a signal; and after one conversation
is finished and the receiver replaced, a second
conversation cannot be had without repeating
a call.

Mechanical Devices.

BARREL MACHINE.—JonN 8.
JRr., Churchland, Va. The novel feature of the
invention is a form comprising end-rims T-
shaped in cross section, and intermediate rims
formed with perpendicular annular flanges al-
ternately arranged. Connecting rods are
passed through the base of the end rims and
through the annular flanges of the interme-
diate rims. When the rims of the form are
made in three segments, as in the present In-
vention, the exertion required for lifting the
hinged sections, either in opening or closing
the form, is comparatively insignificant when
compared with the exertion required for open-
ing and closing one-half the heavy form.

MOTOR TOY.—JouXN II. WHITING, Manhat-
tan, New York city. Mr. Whiting has invented
a perambulating toy in the shape of a horse.
A motor and lever connections are provided for
simultaneously operating the legs of one side
in opposite directions, causing the animal to
walk. DBy means of an attachment to the neck
the head can be employed for winding the mo-
tor-spring.

WRIGHT,

Railway Appliances.

RA]L»JO]NT.——SIL:AS B. WHARTON, South
Bend, Ind. 'The rail-joint has a sleeve engag-
ing the bases and the webs of the ends of ad-
jacent rails. Dolts extend through the sides
of the sleeve and through the rail-webs; anad
a nut-lock-bar engages the sides of the bolt-
nuts. The bar has an extension adapted to
extend along the under side of the base of the
rails, the extension crossing through the sleeve.
A key or wedge securely fastens the nut-lock-
bar in position.

Misceilaneous Inventi~ns,

BUDDING IMPLEMENT.—WiLL1AM NEL-
SON, Jefferson IP’arish, I.a. In the operation
of budding it is the usual practice to remove
a piece of bark from the tree to be budded,
and then to remove a similar piece of bark
from the limb of a tree bearing a fine varlety
of fruit. The piece of bark to be budded on

the tree should be of the same size as the
piece previously cut from the limb. In car-
rying out the present invention parallel blades
are employed which are operated transversely
of the stock to be budded and the tree from
which the bud is to be removed. Thus the bud
section is made to correspond in size and shape
with the space provided for it.

AUTOMATIC VEHICLE HITCH-BRAKE.—
CHARLES KITCHEN, Elwood, Ind. The inven-
tion °~ provides an attachment for vehicle-
brakes so constructed that, when the brake
is fully or partially applied at the time
a vehicle is to be left standing, the driving-
reins may be attached to the brake-lever and
the brake-beam be controlled automatically to
such an extent that, while the animal is free
to move forward or backward a limited dis-
tance in the shafts, an undue forward or back-
ward movement will result in the application
of the brake shoe or rollers to the wheels
of the vehiclee Thus the horse and the
wagon must of necessity remain where they
have been left standing.

DISK-SUPT’ORTING ATTACIIMENT FOR
GRINDSTONES.—WiLLiam W. IIEWITT, Get-
tysburg, 8. Dak. The. disk-supporting attach-
ment comprises a post for receiving the disk to
be sharpened. Inwardly-inclined rollers of dif-
ferent diameters support the disk, and springs
coiled around the post hold the disk against
the roller. When the device is carried to a
grindstone and the grinding-wheel is brought
into contact with the disk, the whole arrange-
ment will revolve during the sharpening pro-
cess.

COMBINATION PIPE, CIGAR HOLDER
AND CIGARETTE HOLDER.—PHiILIP FISCH-
ER, Plauderville, N. J. This very novel smok-
er’'s article comprises a body having members
with connected bores of different sizes. One
of the bores is designed to receive the stem
of a mouthpiece or a cigar and the other bore
is arranged to receive the mouthpiece-stem, a
cigarette, or the stem of a pipe-bowl. A pine-
bowl has a stem for engaging one of the bores;
and a mouthpiece has the end of its stem
reduced to fit the smaller bore of the body.
The portion of the stem above the reduced end
fits the larger bore.

CARTRIDGE. — ANTONY BARRALLON, St.
Etienne (Loire), France. The invention pro-
vides a cartridge which, on the one hand, In-
sures the indefinite preservation of the powder
charge and on the other hand a complete and
quick combustion of the charge, together with
its casing, as soon as the shot is fired, in order
to reduce the work required for firing the
gun.

MICROMETER-GAGE.—ALBERT A. BRANDT,
Birmingham, England. This new micrometer-
gage is arranged to permit a correcting ad-
justment in case of deviations in the setting
of the micrometer device on a beam and to
permit convenient adjustment of the mlcrom-
eter device in case of wear on the anvii
and spindle. On the beam a main microm-
eter device is movable, adapted to be fast-
ened at measured points. The micrometer
comprises a barrel in which a cylinder is ad-
justable. A sleeve is connected with the cylin-
der and extends over the barrel. A spindle is
likewise carried by the cylinder. The sleeve has
a graduated end to indicate micrometer ad-
justment relatively to the barrel, and a correct-
ing micrometer device indicating on the other
end of the sleeve to adjust the spindle of the
main micrometer device to any discrepancy in
the setting of that device on the beam.

PLEASURE-CANAL. — GEORGE ~ W.
FIELD, Coney Island, Brooklyn, N. Y. The In-
venton is a pleasure device having a large
waterway in a comparatievly small space, the
banks of the waterway being provided with
scenery of an amusing character. A novel
means has been devised for shifting the boats
from the lower level or terminal of the canal
to the higher level or starting point.

ScHo-

Designs.
GEM-SETTING.—GERHARDT G. M. F. . ART-
MAXN, Manhattan, New York city. Mr. Ilart-

mann has received two design patents for set-
tings in which the gems are arranged in the
one case in two parallel long side members
and two parallel end members, together with
chains of bead-like figures appearing within
the border. In the second design, within a rec-
tangular border chains of globular and irreg-
ular gems are arranged in parallel lines.

LOCK AND IIINGE FASTENER
BOXES.—GEORGE B. ScHMIDT, Brooklyn, New
York city. This novel fastener is formed of a
single piece of wire which can be readily ap-
plied to a box. The simplicity of the device is
its chief merit.

LEATHER FABRIC.—CHARLES D. WiLL-
1AMS, Manhattan, New York city. The leading
feature of the design consists in forming on
one surface of the fabric closely-arranged, ir-
regular and slight projections to give a stip-
pling appearance. Channels are employed to
represent veining.

SHADE-ROLLIER BRACKET.—WILLIAM R.
MADDERN AND EDWARD II. IliGeer, Jr., St.
Louis, Mo. The body of the bracket is essen-
tially rectangular and has at one side a
bayonet-slot. Between the slot and the oppo-
site edge of the body are two openings: and
from the upper end of the opposite edge a spur
projects.

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
Please state the name of the patentee, title
of the invention, and date of this paper.
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Marine Iron Works. Chicago. Catalogue free.

*U. S.” Metal Polish. Indianapolis. Samples free.

Yankee Notions. Waterbury Button Co., Waterb’y, Ct.

For bridge erecting engines. J.S. Mundy, Newark,N.J.

Hook and Eye Patent for Sale. ¥.J. Rappold,12W.
9th St., Erie, Pa.

Special and Automatic Machines built to drawings on
contract. The Garvin Machine Co., 141 Varick St., N. Y.

The celeprated ** Hornsby-Akroyd” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Koot of East 135th Street, New York.

The best book for electricians and beginners in elec-
tricity is ** Kxverimental 2cience.” by Geo. M. HopKkins.
By mail, $4. Munn & Co., publishers. 361 Broadway, N. Y.

8 Send for new and compiete catalogue o f Scientitic
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give date of paper and page or number of
question.

Inquiries not answered in reasonable time should
bhe repeated; correspondents will bear in mind
that some answers require not a little re-
search, and, though we endeavor to reply to all
either by letter or in this department, cach

must take his turn.

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

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

Scientific American Supplements referred to may
be had at the office.  Price 10 cents each.
Books referred to promptly supplied on receipt of
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Mme‘;als sent for examination should be distinctly
marked or labeled.

(8023) M. J. H. asks: 1. Can the con-
tinued use of an electric generator or small
dynamo have any ill effect on a norson if it
is used about three times a week as hard
as it can be stood? A. Yes; most certainly.
Our advice to all is to use electricity only
under the direction of a competent physician.
Then there will be no danger of ill effects.
2. How may a piece of gold be dissolved and
made into a plating solution to be used with
batteries? A. Gold is dissolved in aqua rez'a
3. Can any kind of plating solution be n:ade
by dissolving the salts of the metal in water
or anything they will dissolve in? A. For
preparing plating solutions see Watt's ‘“Elec-
troplating,” price $1 by mail. 4. Can an ai-
ternating current dynamo be changed to a
continuous current without altering the dy-
namo? A. An alternating current dynamo may
be converted into a continucus current ma-
chine by replacing the collecting rings with a
commutator. You can probably make a com-
mutator from the plans in SuPPLEMENT 600,
price 10 cents.

(8024) E. A. M. asks: 1. Is there a Sup-
PLEMENT in which I may find a description of
an arc-lamp suitable for lantern use? A. In-
formation on arc electric lights for lant2'ns
will be found in SCIENTIFIC AMERICAN, Nos. 12,
vol. 66; 11, vol. 74, and 6, vol. 75; also Sup-
PLEMENT, Nos. 796 and 956. DIrice of above,
10 cents each. 2. What would happen 1if
a shunt-wound dynamo were short-circuited
across its terminals while running under full
load? A. If a shunt-wound dynamo is short-
circuited it will develop heat in the circuit
very rapidly and burn out the short circuit
if possible. If this does not happen it may
throw the belt or be stopped by the excesslve
load thrown upon the armature.

(8025) H. H. asks: Can you answer
through your information department, In a
general way, the proportion of gas required
to run gas engines of 6 II. I, and less alone,
bare of any load, to the quantity required to
produce the power to run machinery attached
to such engines? 1 have been using a gas en-

gine (4 II. ) some time to operate printing
machinery intermittently, and with varying
loads, with very satisfactory results econom-

ically and otherwise. But a test shows that
it requires as much gas to operate the bare
engine as the guaranteed quantity for 11
H. P. in the machinery. At price of gas here
to run the engine continuously would cost $100
a year, if the driving belts were removed and
the shafting wholly disconnected. while the ad-
ditional consumption of gas for small printing
machinery. such as platen presses, paper cut-
ters, etc., is almost nothing. That makes this
power very economical for short runs, but
hugely expensive for continuous work, espe-
cially where a single light machine is the chlef
load required. (‘an the engine be taking the
normal quantity of gas, or is something wrong
with the adjustments? Apparently nothing is
out of order. If there is an approximate rule
governing the amount of gas to drive the en-
gine alone—in proportion to its power—It
would aid materially in solving a perplexing
problem. A. The best gas engines of 6 IT. I.
use about 18 cubic feet of illuminating gas per
II. P. per hour for full load with gas and air
inlet properly adjusted. The gas consumption
does not decrease directly with the load. The
friction of engine, belting and shafting is a
constant quantity that does not vary by the
throwing on and off of small machines, but you
should have an efficient governor on the gas
inlet to save waste.

© 1901 SCIENTIFIC AMERICAN, INC.

NEW BOOKS, ETC.

VicTtor VvON RICHTER'S TEXT-BoOK OF IN-
ORGANIC LHEMISTRY. Edited by Prof.
H. Klinger. Translated by Prof.
Edgar F. Smith. Fifth American
from the tenth German edition.
Philadelphia: P. Blakiston’s Son &
Company. 1900. 8vo. Pp. 430. Price
$1.75.

The present edition differs materially from
those that have preceded it, and includes the
very latest discoveries. The form of presenta-
tion is excellent and the subject matter is
carefully proportioned. The great and well-
deserved reputation of von Richter and also
that of the editor and translator is sutficient
guarantee of the adequacy and accuracy of the
text. It is an admirable text-book and is one
of the best chemistries we have seen.

COMMERCIAL ORGANIC ANALYSIS. Vol.
III., Part 1. Tannins, Dyes and
Coloring Matter, Wr.ting Inks. By

Alfred H. Allen, F. I. C, F. C. S.
Third edition. Rewritten and en-
larged. Revised and edited by J.
Merritt Matthews, Pn. D. Philadel-
phia: P. Blakiston’s Sons. 1900. 8vo.
Pp. 589. Price $4.50.

This volume is a chemical classic and merits
unstinted pra.se. It deals with the properties,
proximate analytical examination and modes of
assaying the various organic chemicals and
products employed in the arts, manufactures,
medicine, etc., with concise method for the de-
tection and determination of their impurities,
adulterations and products of decomposition.
These remarks apply to the whole series, and
the present volume deals with such important
subjects as tannins, dyes and coloring mat-
ters, also writing inks.

INDEX OF INVENTIONS

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

JANUARY 1, 1901,
AND EACH BEARING THAT DATE.

[See note at endoflist about copiesof these patents.]

Advertising-rack, C. H. Epple
Air-brake, J. E. Normand............
Air-compressing machine,

664,843
.. 665,341
. 665,222

Air-cooliug device, S. B. Waters 665,392
Air in explosion-motors, utilizing liquid, C.

3 G111 ) 565000 00000000 608000 00000000000 664,958
Air, insulating- receptacle for holding, T.

RSN 583080308 008000000000000808863a0806 665,349
Animal-shears, H. R. Boettcher............ 664,924
Armature-shaft alarm device, F. W. Garrett 665,31
Asbestos-felt covering for boilers, steam-

tubes, ete., C. Lamprecht............. 664,873
Ash-determining apparatus, G. M. Tucker.. 665,041
Atomizing apparatus, R. L. Benson....... 664,923
Auger, earth, Scott & Gerry......... .. 664,902
AXx, S. Earle..coeeeeceeennann 665,075
Axle box, car, W. F. Rlchards 0o .. 665,268
Axle or journal box, W. Prindle ........ 665,345
Bag-holder and sxfter, comblned M. H.

Bhanley .ecececesesvscsscossocnssscosacs 665,275
Bag-machine, L. D. Benner .. 665,387
Raling-press, C. W. Dav1dson .. 665,191
Baling-press, L. Trabue...... . 665,284
Baling-press, A. Wickey......ceoeeeeennnns 664,987
Ball-bearing seat, H. P. Scott... 000000 6(.4 973
Barrel-elevator, C. W. Levalley . 665,022
Barrel, metal, H. B. Haigh..... . 665,003
Bearmg, shaft A. Haenichen...... . 664,946
Bed casing, fol(ling, C. A. Warner.. . 665,151
Bed-couch, folding, H. J. Daschbach ... 665,189
Bedclothvs -supporter, P. C. L. Harris...... 664,855
Bedstead, F. (i H6860000808003000 ... 665,299
Bedstead canopy- frame, 1. E. I’almer .e.. 665,126
Bedstead, corner fastening, W. E. Frank... 665 367
Bedstead lock corner-fastener, Foster &

(6} 7130 5680800000400 00000000000040000 . 665,366
Belt tightener and gu1de, C. H. Remick.... 655,132
Bicycle-brake, N. E. Boyd............c..t 665,306
Blcycle chain adjustment, E. S. Leaycraft 665,018
Bicycle-frame pump, J. B. Fermoyle et al.. 64,136
Bicycle-pump, J. Hanna................... 664.5:7
Binder twine-pickling-cylinder attachment,

S. B. Whitehead........coooeiivanannn 665,292
Boiler-furnace, W. F. Beecher. ... 664,165
Boiler-handle, J. A. Brooks............ .. 664,829
Book and paper holder, C. S. McComb...... 665,256
Book, sale or account, W. S. Banner...... 664,828
Boot or shoe and formmg same, T. Watters 665,289
Boring-machine, W. R. Abrams............ 665,158
Bottle, non-reﬁllablc, L. Anderson.......... 665,046
Bottle, non-refillable, H. S. La Barge 665,233
Bottle, non-refillable, A. C. C. Liardet 665,023
Bottle-stoppering-machine feeding attach-

ment, N. Muslar .....cecieiieniaceeans 664,884
Bott](-s, apparatus for automatlcnlly wash-

ing, A. A. Pindstofte......coveiivnnnns 665,344
Bottles, apparatus for making glass, C.

Boucher, Aine....... 000A00000000068000 665,055
Box, E. L. Czarniecki.......ccoeeeeeeecacs 664,835
Box- tops open, device for holdmg, E Egg.. 664,935
Bracket, M. Schonbachler.......... esvenss 664,900
Brake- Llamp C. E. Goodwin..... ... 665,208
Brake mechanism, H. E. Putney. 664,895
Brake-shoe, B. Wolhaupter...... 665,298
Brander, keg, Hebr & Fritz........... 664,859
Bread-cutting apparatus, C. H. Cooley 665,066
Bridge, D. E. Fisher............00es 665,317
Bridle-bit, II. Richter... . 664,970
Bridle, safety, J. Walla 664,913
Brush-machine work-feeding mechanism, M.

A5 50800000000000063000003430000600 664,989
Bug-trap, P. J. McAtee... ..ot 665,029
Bung and air connection for beer-kegs, etc.,

J. MOTawetZ ...vevevevenuneneannnnennn 665,252
Bureau and washstand, combined, F. G. Cas-

S5 500000008000660060506000085500080 664,991
Burglar-alarm, J. H. Howard........... . 664,865
Burner heating attachment, C. P. Dart . 664,994
Button, M. E. von der Linden............ 665,042
Button-blanks, etc., machine for swaging

hollow, A. J. Langelier............ccc.. 665,331
Button-drilling machine, S. P. MacCordy

(PeiSSUe)  viviitiunniierennnnsrosoacnnne 11,879
Button-fastening machine, E. A. Griffith.... 665,211
Cabinet, stamp, . K. Greene.......coc... 664,850
Calcinatory, C. Thackeray.......cee.s cee.. 664,980
(an-body machine, J. Gould, Jr..

Canning apparatua food, G. Lee s
(‘an(llostlck miner’s, (‘ornell & Troughton 665,067
Cane- dlstrlhutm;z dpvnco, J. M. Cooper..... . 665,182
Cap, vessel closing, A. A, Low....... .. 665,334
Car, convertible, .J. O’Leary.. 664,890
Car-coupling, T. Hickling...... 665,009
(ar-coupling, R. F. Ludlow 665,242
Car-door, C. Linstrom.......... 665,239
Car-door fastener, L. A. Hoerr..... 665,095
Car, drop-bottom (]ump, E. 664,988
(‘:n. ete., fender, G. Hlp\\nnd cecessen .. 664861
Car, freight, . A. Delano. . 665,071
Car grain-door, George & S(‘ott . 665,205
Car propulsion, means for el(-ctrlcal J H
Hertner ........c.ceveveenennennns veees 665,094

(Continued on page 29)
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Car-seat ticket-holder, 11. l{ouue) PPN
Car side bearing, railway, .L . Nt
Car-unloading apparatus, T.
(Car-ventilator, I.. H. Bowman
Card-case, J. 1. Edson..........
Card-cutting machine, J. T. Junge
(Caster-socket, W. Livingstone
Castrating-tool, L. Johnson...
Centrifugal machine, H. Hoesche
Centrifugal machine, M. Detitque
Chair, N. B. ll:lrmnn
Chair-seat-cutting machine, R. I\ Bmk-
hardt, Sr
Chalk-line holder, L. L. Latte
Chuck, driving, Springer & Kos:
Churn, Allegree & Albert. ...
Churn, J. W. Wolfe...
Churn-dasher, R. Jacksc
Cigar- maclmw T. E. T
Cigar- machin¢ attachment,

r.
JORNG arpe nter,
665,176,
(igar-making machine, G. & O. ll«-xhuxt
Cigar-making machine, J. R. \\'illi;nns,
664,918,
Cigarette-packet-filling machine, I°. J. Lud-
ington ...l
Clipper, Dauphinais & Garon...
Clock, ship-bell, G. . MeMillan x
Clod-crusher and  harrow, combination, G.
W. Hay:

el
T,

N (im 005

. 665,059

. 665,119

605,177
. 664,949

664,919
665,241

. 663,069
. 664,886

665,217

Closure, lock, and coin-receiving mec lhllll‘“ll,

combined, II. E. Titus........... .. 665,353
Cloth-cutting machine, Block & Gur 3] IU7
Clothes-pin, E. B. St(-:ll'ns .......... 5
Cluteh, friction, A. Fischer........

Coaster-brake, A, O'Keefe......... . 66
Coaster, lawn, G. W. Wright 664,920
Coin-actuated mechanism, Morgan & l‘lllut-

SO ..o, . 664,964
Coin-receptacle, 0. S.o... . 664,990
Compasses, G. Oberbeck..... . 665,259
Computing apparatus, O. lert. . 3% hmpg
Computing machine, interest, I. M. Lzmding 665,118
Conveyer, J. G. Johnston.................. 665,227
Conveyer, M. J. Paul................. . 664,892

Conveyer, I. Randolph....
Conveyer, screw. S. B. Pec
Cotton-chopper, L. Levings
Cotton-compressor, II. Rembert
Counters, saloon-bars, ete., tempor: cover
or top fir, J. J. Koetzner..............
Crucible-lining, W. A. McAdans
Cultivator, IFurtick & Jumper 5
omb, J. Carden

Curtain-fixture, J. D. Sqlmvs
Curtain-pole brucket, J. Ermold............
Cuspidor, fountain, G. B. Haycock
Delivery mechanism, S. Wheeler
Dental articulator, J. W. Bryan.
Dipper-handle, C. L. Wagandt.
Directory-slip, A. T. Loyd..
Display rack, saw, V. L.
Display-stand, I. Steinau.
Lock, dry, O. IEpps..
Door-hanger, H. L. Fe i
Door-hanger, W. B. Swmith.
Door-securer, D. W. Buckley
Door-securer, Hughes & Walker,
Double-pole switch, R. E. Wood.
Draft-equalizer, J. W. Arebart.

. 665
. 665,

{1}
262

5 m;-t 844
66

b5 080

L. 665,036
.. 663,058
. 665,010
L. 665,156
. 664,921

Draft-equalizer, R. B. Swift. 665,282
Draft-gear, cqualizing, C. M. E . 665,:382
Drawer for bureaus, etc., L. F. Hock... 665,219
Drawing and measuring instrument,

Kerr .. 665,104
Drier, L. . 665,388

Drying apparatus, A. P. Mende.
Drilling-machine, upright, H. G. Barr
Dye and making same, monoazo black,
Krecke ......
Dynamo driving me(hamsm, A
Egg-rack, E. C. Castle.......
Electrie meter C. D. Haskins..
Electric-motor control, B. C.

Electric-motor control, E. W.
IGlectric-motor controller, F. W. Garrett,
665,087, 665,318,
Electrie-motor controller, . II. Parmelee..
Electric-motor controller, E. W. Stull......
Electric-motor-controller safety device
rett & Parmelee......
Electric motors, controlling, i
Electric motors, means for cuntlullmg Green

(-4 4 01131 1666000686000 006000000006006000
Electric switch, G. H. Whittingham.
Electrie traction, S. G. Bennett.......

Electric-traction system, L. M. Waxham...
Blectrical device for determining the resist-
ance or conductivity of bodies, I. I
WAHTTCIN . ooveevnoverooassctocnssnsacne
Electrical resistance-board, . R. .
Electrical transformer, A. F. Berry
Electrolytic cell, Chaplin & Hallor
Elevator, T. L. Tincher.
Elevator controller, electric, B.
Embroidering- machine foldmg atty
A. Debussy

o um'%z
. 665,381

664,955
665,362
665,178
664,948

, 665,350
. 665,143
665,320
665,127
665,144

665,322

L 665,321

665,324

. 664,986
. 665,051

665,248

6(‘4 915
34,953

5 JOR
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664,839

Emergency-brake, G. John. 665,225
Enamel-work, recessed, A. Bippart........ 665,166
Engine coupling, traction, S. H. Williams.. 665,294
IIngine-lubricator attachment, steam, A.

R IN71 Sea0anna0000a0R06600a06860000000 665,386
Engine mixer, explosive, C. E. Dury 664,841
Engines, igniting mechanism for explosive

internal combustion, L. B. Smyser...... 665,037
Engines, oil-feeding device for explosion,

Thernton & Lea....................... 664,981
Engraving-machine bar-support, photograph,

J. & J. Hope, Jro....ooiiiiiiiiinn., 665,008
Engraving-machine, pantograph, J. & J.

Hope, Jr 665,097
Evaporating apparatus, (. W. .. 664,880
Syelet-hole machine, L. T. Adams . 665,358
Eyes and rivets, cte., machine fo i

bling corset, Henius & Herrold... .. 665,092
IFan apparatus, G. Hanssen........ . 664,854

stener, S. Muhlhauser. ... . 665,253

IFastening device, J. S. Pogue.

. 665,128

FFatty substances, treating, P. Magnier. 665,244
Faucet or valve for aerated liquids, (1(‘11\'-

ery, 0. W. Ackerman.................. 665,357
Feed-cutter, J. D, Heck.......... . 665,218
Feed-water regulator, A. W. Ofeldt. . 665,342
IF'eeder, stock, T. ngmsnn 5 1;()4‘)%4
IFence ma('hlm- wire, W. IL . 6648

IFertilizer- dnmg apparatus, J. J Seldner.
Fibrous composition of matter and making
same, G. V. Laraway
Filter, R. C. Reed...... 5
Iilter, B. T. Searing...............
Finger-ring, D. Greenberg............
IMire-alarm, automatic, A. R. Thompson....
Fire-alarms, electrothermostatic cable for,
A. Munker.. 5
Firearm arm-rest,
IMire-extinguisher, (
IMireproof ceiling, uul.\, ete., WL itt. .
Fireproof flooring and metal ceiling, S. W,
Watterson .......
Fish-trap, F. S. Brigg
Fishing-tackle, K. Ogimura.
IFlue, . H. Messiter. ...
Folding chair, A. Rott.
Folding-machine, Walker & Viele.
IFolding table, Gregory & Montgomn
I'ruit cleaning and polishing machine,
Ferguson
Fruit-cleaning machine, )
Furnace-charging mechanism, G..- Engdall..
Furnace skimming-trough, blast, F. E. Bach-
SFR N Ban000aa0a0086a0060600000 oo
Furniture, knockdown, J. Hoult
Fuse-box, electric, E. W. Stull
Fuse-holder, W. R. Cook.
Game apparatus, J. McLoug
Garment-stretcher, J. C. Tatm
Garment-stretcher, W. Wallace.
Garment-support, L. J. Davis.. 5
Gas-burners, antivibratory support for
Franklin .............................
Gas generator, acetylene, W. F
Gas generator, acetylene, T. H. .J. Leckband
Gas generators, carbid-container for acety-
lene, A. C. Einstein
Gas-light apparatus, incandescent,
Burrows ...
Gas, manufacturing, F. Purdy....
Gas’ mediums, manufacture of self- lgnltmg
J. Archer....... .. .o il
Gear- (-nttm;: machine, II. Bilgram..... ooa
Glass, cte., machine for. setting off im-
pressious on, C. H. Cohen..............

Gammeter

85
. 664, ‘N)‘i

TS e
. 665,089

665,040

! 664,966
. 664,979
. 664,898

664,879

665,377
661,926
664,889
665,250
664,897

. 664,912
. BR5,325
. 665,365
. 663,201

665,196

.. 665,162
- 664,864
- 665,352

665,005
665,123
665,147
664,914

- 665,314

665,082
664,940
665,019

. 664,842

.. 655,311
. 665,266

665,378

. 665,05

665,180

Kessler oo, . 665,105
irain-dislodger, 11. K. Koch . 665,231
665,230
. 665,047
. 664,867
. 665,216

66 sia 99  Foot and (told and silver from ores, extraetlng, J C.

ill-(“vi(]l'l', 1. E. Koch

Power
Screw Cutting
in-drill, A, Armitage..
in-drill, disk, W. I 1l

| m——— Au tomatic
=z Cross a es
. Feed
Grain elevator and domp, S,

1

FOR FINE, ACCURATE WORK | irain scourer and separator,
Send for Catalogue B. N bolter, (;‘.. l(.“])u(\:id?(lm
irain-separator, II. . Hanson

SENECA FALLS MFG. CO. | (;)usshook, I1. S Earle..
S Water Street, Grate, 11. A. Spear....... .. 665,278
Segizca Falls, No Y., U.S.A. | Grinder for sickles of mower:
5. A. Johnston

. 664,8: i()
367

665,328

G|NE&F MACHINE SHOP. OUTFITS Grinding and polishing m: -
3 N h e
1- QT/T00L s o SbpLiEs. - JEARE iy
S . SEBASTIAN LATHE (022 SPrueatioa: GLOCI © ettt teanae e e 664,851, 664,852
Grinding-machine tool or cutter holder, J.

) 181 A58 006 6406600000000600660 . 665,303

Grinding-wheel support, B. X . 665,380
B Gun, G T Glover.............. . 664,848
Gun, machine, I3 W. Jeter . 664,952

Gun, magazine, L. L. Corbett . 664,929
T'here is no book inthe world devoted | Gun-sight, E. . Church.... 664,927
exclusively to the description and | Guns, adjustable stop for cont i

illustration of Tools for all trades mechanism of automatic or semi-auto-
except the thcroughly up-to-date and matic, A. W. Erdman
improved edition of Hair-fastener, 1 R, Godward.

MUNTGOMERY & cn"s }}:{:;;:;f-:l!s(‘:m‘lfﬁ,Sy.n1’(1-‘11111\.{;11'(1:41"“.IA (h.l]nu.m (;g ,.{‘)?
TOOL GATALUGUE- :llll:::::::’:]‘ m connection, trip, L. M: .. 665,249

1-:‘[001,
CATALOGUE.

w\onr.on(m(o

108 rusrenst
o

upport, I. 1. Palmer e 6(:'1 125
I1tis abandybookofready information | Ilarrow, drag, and grader, combined, W. P. _
20t about every known tool and has a co- Beam ... .o 665,164
4 CeNTURY epiTioy pious index for reference. Pocket size. | Ilarvester, corn, 1. . 665,301

Sent by mail for 25 cents. E ster, pea, €. 665,060
A E » r-macl v bi 11 y mechanism, H.
MONTGOMERY & CO., 105 Fulton St., New York City. | 1" yostinemachine bindhng mec 665,307

Brackebush. ...,

Hasp-lock, W. D. Stalcup.............. . 665,280
B AR N ES’ Ilat and coat rack, combined, W. II. l-umgu 664,849

Hat-shaping machine, M. A, Cuming. h(i{» Uhx

11 loader, II. Edson.

11 ke, horse,”

Head-gate, I W,

Iead-protector, B. 665,310
Complete line,ranging from Light Fric- Neat and of ventilation, system of retaining

C¢. II. Smith 665,351
leating device, I? L Doyle. oo, .. 664,932
IHedge-clipping shears, J. Juritsch .. 664,870
tlitehing-strap, DPetway & Tritschler

tion Disk Drill to 42" Back Geared Self-
Feed. & Send for New (atalogue.

W. F. & JOHN BARNES CO.

Ilnlsnnz and dumping bucket, .J. ((usm\. ¢
1999 Ruby Street, ROCKFORD. ILL, Ioldback-coupling, W. R. Gorrell.......... 664,999
Hopple, cow, D. T. Dean. . 664,838

’ Horse-blanket, 0. IL. Munt LLIIIITTT oot
CGUYER’S PATENT lorse-detacher, W. 0. ine v 665,354
DESULPHURIZING FURNACE IHorseshoe, open-toed, I 665,050

o | Ilot-water generator, I ﬁ(i.’),g&s

. Hot-water heater, Evans & Curtis .. 665,200

Latest, Cheapest and Best. | [1,;), " yonicle, . B. . 665101
Takes the place of Heap | Hulling and svpz i

. W hn.xtlu\
or Stall Roasting. Humidifier, T 65, 224
i Iu--cl'onpur .lud hm'l ]uutl-('tu
Baesiimelundimoner Charles. ... | 664,832
Write for particulars. Iee-machine, T. Gra . 665,000

L. 665,084
.. 665,194
.. 665,304
. 661,925

Inhaler, nasal, M. B. .(- rdne
Iron f;l\tl*lllllg, structural, G.
Irrigator, vaginal, M. Bdll('l'

For Heavy continuous work .[(ll!l‘llfllvllllx, Born & Dunham

Knitting-machine, J. Adams....
every machine shop will commend our

Knitting-machine, Rapp & Weber.
Power Pipe Threading and Cut= Knitting-machine, cirenlar, B. Kershaw... b 5 016
ting Machine. Cones are central

over machine, squalizing the weight. Label or stamp ath ng.m{whlno, 1T

]
HENRY GUYER, Casilia 514 LIMA, PERU, S. A.

1.

Dyer

A Karges .........
Within the cones are compound gears Ladde liustable
giving six changes of speed. ears scaer, adjustabio,
require no extra space, and arc pro- L(unphl.uk m.umf.xctmmg

Wegelin
Lawmp-bracket, », II. W. Shomnard. 655,140
Lamp drop-cy lllllll'l , vapor, W. S. ngloy 665,129

tected from dust or accident. Chaser:
can be opened, threaded pipe removed,
another inserted and cut without stop-
ping machine. ¥~ Sendfor Catalogie. Lamp, lm‘mdvsunt A l\ltson

THE MERRELL MFG. CO. Lamp, incumlt-scunt, IS. Riordan.
501 Curtiss Street, TOLEDO, OHIO. | Latch, gate, . Roots............
Leather-board, apparatus for ma

Case .. B
Llf(‘ preserving garment, . 5
f B SR T HPS 580000 8000008000 80300 665,:302
i ri attachment for life-boats, O

O EIN 505606 600000600008800000000000 665,240
For Draughtsmen, Architects, Engineers, Lime, washing out suc . 664,906
Colleges. Etc. Linotype, L Hall............. e 4;1;5,323
e p— — - [ Linotype-mold, L Hall 665,212
LI g&:&;;gtg;glg:go(agld Liquid-heating apparatus, E. 665,261
L& ESSER N stock ot Drawing Instru- | [0k, I. M. Hunt 665,099

5 ments in America. We | l.ock, Kossov & Wischew.. 665,232 |

handle only such instru- | Locks, center-locator for bol

ments, the accuracy and on, . G. Voight....... . 664,910
durability of which we | Locomotive, I°. A. Delano. ... 665,070

can fully guarantee. Log-turner, T. 8. Wilkin...... hM 'n7
il 1 Loom, J. A Schofield.......... 5
:,} ,:;iia{,gcé%%gm{ismy Loom for weaving haircloth, A.

KEUFFEL & ESSER CO., 127 Fulton St , NewYork. };;;:;;;;:;:;;:;‘:;l{fq(,,‘,-sh,‘,‘;‘};}.“ &

111 Madison St., Chicago. 708 Locust St., St. Louis. (1143 Hadonacanaonnanneaan00 880800060600 665,004

Looms, eleetric s

Bullen ....... 665,186
Lozenge-cutting ms h' 5 665,214
Match-box, . . N 665,141
Match, wax, A. J  Fredrikson. 664,997

P lAsT I c GOVE R I N G e Qllﬁflgll:?'s I:llllixl<(1‘hill':-‘;£is.tlt'-l ,“ 'uu‘lll(i,:u%::l" llqmd J sy

(Y s a0 b 000000000006 80300000006 664,944
Unequaled as a non-conductor of heat for use on all | Mechanical movement, W 5 S .. . 664,911
steam and fire heated surfaces. Medical bed, A, Luria . (i.téo,zl:%
Guaranteed to cover 40 square feet, flat surface, 1inch | Micrometer gage, I°. 664,978
thick, and weighs only 60 pounds per bag. i{'ﬁ‘l{"‘l'}‘l‘]’“‘} ‘}1‘ I};m( k :{:{ :(z(]“;
2 2 1 Q K-can, . o S.. 160,01
Magnesia Asbesto_s Moulded §ect|onal Ct_)verlng, Mining-machine, I*. J. 665183
Fcited Asbestos Air Cell Sectional Covering, Mirror, J. II. Curry - 665, 188
Wool Felt Sectional Coverings, Necktie-holder, .\, G. ..
Asbestos Cement, and a complete line of insulat- Q“"’i“"“‘”‘ ting ,l"l‘f"“, ¢ " 645,22
ing materials of all kinds. For prices address \‘l‘l/t/l::( :l”\'{‘ ”(',L B(-“L- :,;l:l ﬁ-}g
5 T 360, 0D,
THE CORK FLOOR AND TILE CO., | Xytlock, W. Jarrell. 665,011
13‘) Cougress treet, Boston, Muss. Nut-lock, J. M. Kline. 664,954
— ———— N l c K E L Nllt-ln(]'k, W. Schendel. . 665,272
EqS Nut,relief, A, 8. Seamun 660,274
@2 Nut, vehicle-axle, G, W. 7 660,283
:_%L AND . Ore granulator and pulverizer,
@3 Electro-Platmg ZOMOTY o s o ‘ :.t,; 339
a= : Organ sto ion, I . edgeland. .. 664,858
z° Appamws and Materal. Osmogene, E. Kohn... R .o 665,116
gi H gl\i/E i Outlet-box, Fountain, L. 664,939
= anson anWinkle | Overlays, making, E. Vogel oo 664,900
%d Cco., Overshoe-fastener, D, IS Gilchrist e 665,206
3 Newarlk. N. J. Oyster-dredge attichment, Sh e & Ri{:»
k=i 136 L iberty St., N. Y. win .. .
§5 0 & 328, Canal St | Lacking-es ;
[P v i T.

T Packing, ])is‘ltm,
Chicago. « | Paper bag, F. Tyson............

Why p {’:l]) B m;:l umchiml-, G. \[lnltwn (r : d 11,880
Paper-feeding-machine  sheet-cq -
Nor© Make Rubber Stamps P | Pty st atipring 3

Paper-registering instrument, T. . Dexter.. 664,930
““ ” M . . . +

A o s A YRRy wlcanizors recetved | papur sl nd rewidiiie maichine, wo-
Chicago:. Simple process. “anee proii R A N i, Nivisen & Potorson | (o, o08
Barton Mtg. Co., Dept. A, 338 B’way, New York, U.S.A 4 1 DL

Acetylene Gas Lighting

lon(ll nn.ulmu-nt lead, G. Masters.
Percolator, coffee, R. B. Lamb
Photographic  sensitized mate
Reduced to the most
Eflicient, Safest, Simple
and Economical Use.

. Thornton.
111.lnuf‘ntuu' of i

We guarantee our machines per-
fectly automatic ig action, to ex-

664,982

Kretschmann ... 664,956
Pipe-bending deviee, J. Goldenberg......... 664,943
Pipe-covering, non-conducting, A, J. Iew-

lings .. . 8 bﬂ4,950
Pipe-elbow brace, 00 . 665,171
Pitcher-cover, L. G. l\ \I . Lantz. . 664,874

11 the gas fTom the carbide, Planter attachment, cor n, J. L. Ilenr) 665,008
:llrl?detagslolutcl; no over production Plastic-material-coiling dévice, R. Robertson 64,896
or loss of gas. Approved by the va- Plow, L. ESKes. ot ieeennn, 665,078
rious Boards of lire Underwriters. Plows, compound - distributing attachment
Standard sizes 10 to 150 lights. Ex for, F. (. SOMMETS. ...t eeenenenens 665,373
clusive territory given to respons Plumbers’ use, slab-support fnl i
ble agents. Correspond with < BIS o i i 664,862
peuma tie x e
NIAGARA FALLS ACETYLENE GAS MACHINE CO., |Dueamatic tood . T Richards 111111110 dosos
Puneumatice tool, I Stevenson. . 665,281
Niagara Falls. N. Y. and Canada. Pole and shafts, combined vehi

field & Pool....oooieiiiiiiiii, 665,363
Poultry-fountai E. Al . 664,959
Areorted - Acetylene Gas Burners. | I i e

molding and compressing various

Schwarz Perfection Lava Burner. articles, Bass & Bergstrom ... 665,163

LAvA Highest awards in all Acetylene Expo- | Dressure-recorder, 17 L. Wolfe....... . 665,154
sitions. Made of one piece of lava. Are } Printing continuous ornaments on ce! ngq

faultless and every one tested and gquar- etc., Meier & Obacht .............. .. 665,336

anteed. ?énd for Price List. Printing-machine, rotary, J. S. 1Morriss . 664,965
B]gwmg, Printing-press automatic controller .

[] Smoking. tS!;‘J;e I:}gegtsaf[?; 13134 (3 P08 50006000800 000000000 , cieee.. 665,072

Carbonlzatlon C d' . Prism, plate, J. G. Brown.... 5 665,170

Perfect Alignment. anada. Propeller, J. I. Wood.......... . . 665,356

M. KIRCHBERGER & CO. Protractor, C. P. Fay................ ceeees 665,316

50 Warren Streety, New York. (Continued on page 30)
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“THE ONLY KIND
THAT WONT DRY ON THE FACE "

SOLD EVERYWHERE,
Willlams® Shaving Stick, 25c.
(enuine Yankee hnvmg Seap, 10c.
Luxury Shaving Tablet, 25c.

Swiss Violet Shaving Cream, fuc.
Williams’ Shaving Soap (Barbers’), 6
Round Cakas, 1 Ib., 4(|c Exquisite also for toilat.
Trlal eake for 2c. sump
The anly firm ml”l‘l"l”("’“ émzkmg @ apecialiyof
\2‘!2 J. B. WILLIAMS CO.. Glastonbury, Ct,
LONDON  PARIS DRESDEN  SYDNEY

Mnﬂabe’s Parable Eletes Connepe

For Loading Ships from Docks and Warehouses

saving over 50 percent in tirce of loading. By means
ot this portable Shlﬁ) and warehouse (,onvoyor, any sack
or package cargo, that can be handled in a sling, can be
put aboard ship as fast as it can be stowed and in an
unbroken condition.

By means of this Electric Conveyor, flour, grain,
sacked goods, etc.. can be delivered at. the hatch at the
rate of 4,600 sacks per hour; and it does away with all
staging and hoisting.

Corre spondence wit 2 ship, warehouse and stevedor-
ing firtas solicited, when photos and a full descript:on
of the invention will be forwarded

Address Capt. W. L. McCABE, Stevedore,

Tacoma or Seattle, Washingten.

“The Autosparker”

enters the new year firmly in-
trenched in the highways ot com-
merce. By its superior construc-
tion and its ability to dispense
with all batteries, it has b come
recotgmzed as the highest stand-
ard for gas engine ignition known.

MOTSINGER DEVICE MFG. CO.
Pendleton, Indiana, U. S. A.

GAS and GASOLINE
ENGINES.

Using Natural Gas,
(‘oal Gas, Producer
Gas, and Gasoline di-
rect from the tank,
1to 40 H. P., actual.
The Sprmgﬁeld
s Engine Co.

21 W. Washmgton St.

Sprmgﬁeld, 0.

buns KEROSENE
cheaper and saferthan gaso-
line. Automatic, simple, re-
1liable. No electric battery
or tlame vsed. Perfectregu-
{lation. Belted or diiectly
coupled to dynamo for elec-
pdtric lighting, charging stor-
lage battertles and al
j power purposes.
I §# Send for Catalogue.
A. MIETZ,
198-138 Mot St., Nkow Yok,
Markt&Co.,London,Ha unbmg Paris

Porter’s Fyumane Bndle

No Bit in the Horse’s Mouth.

Horsemen indorse this Bridle
because it is the best for all horses.
It prevents frothing, lolling of the
tongue, etc. No more trouble with
soremouths. The hardest pullers /
driven with ease. Every lover o
the horse shou]u use it, beﬂ.mie it
is humane. uip “ lth
straps to Fn ny '

R tail Best Grade Nlckel - $5 00
Retail Best Grade Ename] g.gg
Second Grade Nickel, - - B

: Second Grade Enamel, - - 3.00

If your hardware or harness
dealers do not have them write ug.

Sent prepaid on receipt of retail price.
State if you use side-check or overdraw. Agents Wanted.
PORTER HUMANE BRIDLE CO.,
Dept. A, Sudbury Building, Boston, Mass,

THE OBER LRATHES

Ifor Turning Axe, Adze, Pick
Bledge, Hatchet, Hammer, Au-
zer, kile, Knife and Chisel Han-
dle s, Whiffletrees, Yokes, Spokes,
Corch Spindles, Stair Baiusters,
Table and Chair Legs and other
irregular work.

8=~ Send for Circular A.

The Oher Mfg. Co..10 Bell St., Chagrm Falls 0.,U.S.A.

There is never any questlon
about the quality of a

B. F. BARNES
UPRICHT DRILL.

The tool here illustrated is our 20-inch
Drill, and we guarantee it to drill up to
1incn in steel and 134 inch in cast iron S
at a good gait and without strain. We
build larger sizes and will te glad to
send full data on our entire line to
interested people.

B. F. BARNES CO., Rockford, Ill.

ARTESIAN

Wells,Oiland Gas Wells drilled
by contract to any depth from50
t0 3000 feet. We also manufac-
ture and furnish everything re-
quired to drill and complete
same. Portable Horse Power
and Mounted Steam Drilling
Machines for 100 to 1200 feet.
Write us stating exactly what
is required and send for illus-
trated catalogue. Address

PIERCE WF‘LL ENGINEERING AND SUPPLY CO,

136 LIBERTY STREET, NEW YOLK, U.8. A,

L) ()
&lnllllaomlﬂoﬁ
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In the Pay
Envelope

 N7hat's where our education

£ affects you.

Fr ) We teacn mechanics the theory
of Jeir work; help misplaced peo-
p'e to change their work; enable
ynung peole to support themselves

while learning a profession.

250,000 students and graduates in Mechanieal,

Eleﬂncal, Steam and Civil Engineering, Architecture,

Telegraphy, Stenography. Book-keeping, ete. ‘Writefor

circular and mention subject in which interested.

INTERNATIONAL CORRESPONDENCE SCHOOLS,
Established 1891. Capital $1,500,000.
Box 942 Bcranton, Pa.

ELECTRICAL ENGINEERING
TAUGHT BY MAIL.

Write for our Free Illustrated Book.
« CAN 1 BECOME AN ELEC-
TRICAL ENGINEER?”’

We teach Electricnl Engmeering, Electric Lighting,
Electric Rallways, Me~hanical Engineering, Steam Fnyi-
neering, Mechanical memg at your home by |nnl
Institute ind ersed by Thos, A. isnn and othe
E RICAL F\ R INSTLTUTE,

Dept. A, 240-242 W, 28 St., New York.

FREE SCHOLARSHIPS]

T
Electrieal, Mech’n’l, Marine,
Slltlnnnry or Locomotive
(lneludlng',llerhn‘l Dr'lwing)

American School of Correspondeace, Boston, Mass.
Chariered by Commonwealth of Massachusetts)

ARMATURE WINDING. RIGHT AND

Left Handed.— An important naper for all amateurs. 17
illustrations. SCIENTIFIC AMERICAN SUPPLEMENT
No.1139. price 19cents. For sale by Munn & Co. and
all newsdealers. Send for catalo: ue.

LEARN
TO WRITE
ADVERTISEMENTS

20 MINUTES a day in the study of
Ml advertising will fit you for $25 to $50
per week position. Employed grada-
ates prove it. We teach every prac-
tical feature by mail. Write for
eridence free. PAGE-DAVIS 0.

Suite 20, 167 Adams St, Chicagn

View of Pipe Open and Closed. T h e 0 p en P i p e

T™WO HALVES MAKE
HOLE

Q- == 500.

The only clean pipeon earth. s sweet, pure and clean, free
from poisonous nicotine. A pipe that opens in the center, so that every
part can be thoroughly cleaned. The bowl is made in two sections,
which are united together with an interior screw lock.  When the pipe
|~<lnsed it is absolutely airtight, and looks like the ordinary briar, but

twisting the bowl the interior is exposed exactly as showii in the’ cut.

{le only pipe in the world that mever nmcl , never bites,
never tastes bad. Made of the tinest genuine briar, with curved
or straight stem, beau ly tinished,

Send_us fifty cents in 2c¢.’stamps or money order, for a sample, 1f n
is not just what )Ou want and more than satisfactory, your muur-_) back
wnhout a word ents wanted at once.  BU FFALO BRI \I{

PE CO., 44 Washington Street, Buffal o. N. Y.

No Oiders Expected

during the holiday season, but we have found it
£00d basiness policy to advertise in all seasons,
for throuzrh our advertising we tind investors who
desire to secure the unusual profits realized by
investments in legitimate working mines, and by
continuous advertising they find us.

The New Year’s Dividends

disbursed by our house as financial agents for
the several mining com:panies we represent and
whose stock we have recommended to our cus-
tomers, required the drawing and mailing of
over 1,5 separate drafts and money
orders, distributed in everv State of the
Union, and we have never yet had a
single dissatisfied investor or customer.

Our Combination Order Plan

divides the investment among several companies,
dividend payers and first issues, at the ground-
floor inaugural prices, thus obviating risk of loss
and insurinz regular interest, maximum profits
and security of principal to the investor.

If interested in large and unusual profits
—regular interest and security of principal
—send for cur Booklets of paying mines,
combination order blank, latest Reports
and full particulars, that will give you
interesting and profitable information on
your investments for the coming year.

DOUGLAS, LACEY & CO.,
Bankers & Brokers. Mining Stock Exclusively.
66 Broadway -17 New St., New York.

BRANCHES:

CLEVELAND :— The Cuyahoga ”’ Building.
PHILADET.PHIA:-“The Betz ’ Building.
BOSTON :—** The Int ernational Trust Co.” Buildmg.

CROSBY'’S
CLOVES

Factory to Family by mailpost-paid.
Our great $3.0J black gauntletfur gloves ladies’ Mocha
kid gloves in any color $1.25; men’s Mocha and Rein-
deer gloves unlined and silk lined $1.50 to £2.00; many
ether kinds of gloves and mittens 60 cents and upwzuds
all in illustrated booklet ‘‘Glove Pointers,” Natural
Black Galloway, Calfskin, and otber fur coats;
Gallowaywhole hide robes, Taxidermy and Head Mount-
ing in booklet ¢‘Moth-Proof.” Daoyou want hides or gking
tanned for rugs or robes ? get our ¢*Custom Tan Folder.”
Wealsobuyraw furs.

THE CROSBRY FRISIAN FUR COMPANY,
116 Dill Streety Rochestery Ne Y.

! Serew-thread gage,
i Seaming machine for

Pulley, expansion, A. S. Everett........... 664,996
Pump, J. Stumpf............ ... 669,145
Pump, pneumatic oil, G. W. Turner . 665,285
Pump,registering, J. W. Brown, Jr . 665,390
Pump strainer attachment, 1. olli 664,833
Pump, sirup, A. C. Fong................... 164,938
Punch, Espenlaub & Millis

Punch, band, W. A. Bernard.

Quilling-machine, W. G. Morrison..........

Radiator for warming buildings, . M.
Brophy ....... .o i, eees 665,308

Railway motor, \-l('(,tl , It A, Merrick..... 665,337

Railw motor, eleetric, E. D. Priest . 664,969

Railwa

y-rail interlocking joint, F. . Ander-
~track surfacing or grading device,
Lister <o 665,024

665,160

Refllgl‘ldtlllgc N. Bosm.um 665,389
Refrigerating systems, oil- svpdmtm' and

automatic 1'<-gulzlting-vzllv1- for, IL.

Maschmeyer ...........oiiiiiiiii., 664,960
Rein-holder and shaft-supporter, J. D. Mec-

Cabe ... e 665,255
Retorts, head for acid-containing, N. Patter-

0 | S T L I 664,891
Rosette, A. AL Mottitt m.o]zu
Rotau‘_\'-cuttm muichine, §
Rubber foot-mat, L. 1)

Sad-iron, A. M. Grubbs............

Safety-lock, Wischew & Koss

Scale, beam, C. Schenck...............

Scoop, butter, R. A, Simpson..............

Scoop or cup-shaped elevator, .

Scow, dumping, M. Cornelins 234
Screw-machine  turret-lock, G. . 4»1.4,540

G. Ernst
closing edges of com-

posite boards, double, J. A. Parker....
Self-balancing spindle, 5. Atwood
Separator, D. Lippy
Separator, Lippy & Patten.
Sewer-inlet, H. W. & M. W
Sewing-machine for henming, J.
Sewing-machine loop-taker-operating mech-

anism, . W, Ostrom.. ce. 865,030
Sewin-r machine needles, ot g

w.aking blanks for, A, ..
Sewing-machine ripping attachment,

Sohlander

hly-} 995

664,968
364,16

MeDonald. ..
AL Cameron

665,257
664,851

665,330

664, ‘HI

Sewing machine, shoe, G. B, Warren. ...

Sewing-machine tt-nsumn-ll-.lsmn mechan-
ism, W. . Dixon.

Sewing-m:achine, tml\mg, .l B. Steel. ..

Shade fixture, window, J. A. Iatter....

Shaft-bending m(uhmu J \. Chapman.....

Shaft-coupling, .mguldl
Sharpener, rock-drill,
Sheet-met .1] can, G.

% Carpenter...
ett & Bundy.

...... l-" .]'\.Il.l;l.l(.'.
for tllmmlug upper
Major

Shm'\ or Imnts, Lull(‘hl o 6 117
edges within, T
Show-case, J. Peots.
Nieve, 1. 8. \’umlu.un
Slftoz, ash, W. A, Sex
Sign, A. L. Brown.
Sign-board, C. H. l\l'
Silk- (.ldl.up, J. J. MecGirath.
Sink, B. R. Guion.
Skirt-supporter, W.
Skirt-supporter, G. Sceets. ...
Skittles from tho stands of play
for raising up, . Neumann.
Sleigh, M. Creighton. .
Smoke-bell, E. W. .h'mug
Smoke- lumluunz, machine, J.
Smoking-pipe, W. (.
Snap-hook and buck
house

hh ), 24

(Jlm l-l')
. 665,130

664,871

664,887
665,184
664,922
. 664,804
. 66D, 18T

Porsch .
Cunningham. .
le, combined, §.

665,279
5T

Snow-melting apparatus, portable, 1. Zetelle 665, 1
bull[) pm\doxs, breparing vegetable, W. I,

.S[u-vd changing mechanism, A
Speed, mechanism  for

. Wiiliams.
alteration of, J. (.

. \l:nhlvn 664,961
b‘p. 665,044
Spinnin .lp[nlmt\ls, yarn, \\ E. Allen..... 665,159
Spinning-frame  spindle-bands,  device  for
regulating tension of, T. A. Boyd...... 665,056
bpmmng machine spm(llu driving Dand-ten-
sion device, J. E. Phillips............. 665,265
Spinning- lu.uhmo spindles, bobbm hnldu for,
J.oS. Deeley. oo 665,384
Spinning-mae hmu P. M. Lib-
............................ 065 237

Al
Stean- -engine, 11, Lentz. .
Steam-generator, T. (‘Asmldon,

Steam-generator, T. Miller, . ....... 664,881
Stone, hand dnllmg ‘machine for drilling,

. M. Engstrom...... ceee. 665,364
Stool, camp, Sheffy & Burn: 664,976

.\tup[n-l W. D. lyer.
Storage battery, A. G
Stove gas broiling d])])dhltll*, AL
Strainer for milk-pails, ecc., G.
Strap-lock, H. P. Gehricke.

Gritlith
Pfeil.

Street-cleaner, R, C. Menzies. .. ... ceva.. 064,878
Streot-cleaning roller, A. }Is-uhkh(-l. ceeeees 664,861
Supporting-clamp, adjustable, A. IF. Rock-

well oo oL .. 665,372
Suspenders, T. & IF. Taylo .. 065,148
Suspenders, 1. 8. Weave 665,043
Swinging chair or h.unmm . 664,933
Syringe, B. J. Douds. 66,

Syringe, W.
Tack-puller, ( 7. A. Evans
Tag-clasp, S. Dancyger.
Tally device, game, I.
Telegraph, electric-wave, Johnson & Fortioer.
Telegraph or telephone call m«-uh.nusm, Ia.

E. Salisbury ..........
Telegraph, printing, IH. lehuk(-n

M. Kampel.

()b-l 941

Telephone attachment, G. W. Ganoc. .
Telephone-transmitter mouthpiece,

MOOFEe ot i i . 665,251
Thill-coupling, D. C. Ilaskell.

.. G(io,UU(i
Thill-coupling, H. Higgin.... 364,951
Time-lock, H. C. Stockwell

Tire, elastic, T. Garc....... . X
Tire, inflatable, W. & L. II. Sw . 665,146
Tire, vehicle, W. R. Donaldson. . 664,931
Tire, vehicle, H. S. [‘irestone. 665,081
Tires, automatic pump for inflating

MUITAY .ovvnenennnns .. . 664,883
Tires, machine for pla

fid in

solid rubber, J. A. Swinchart 664,908
Tobacco-pipe dlld cigar or cigarette holder,

W. H. Trimble ............
Toe-weight, J. T. Davenport...
Tool, combination, 8. M. Green
Tool-handle, A. L.
Trace-carrier, J. S. Matthews.
Track-jack, P. Johnson.............
Track-sanding device, C. W. Sherburne
Tree-protector, J. W. Davis, Jr...
Trolley, H. Lachenmeyer
Trolley, electric-railway, L.
Trousers-belt-attaching device,

D." Chabu
W. Klein

Trousers-stretcher and hzm;:n-x', S. W. Bor
Truck, car, W. 8. Adams............ .
Twine take-up, 10 M. Knowlton . 664,872
Type-setting machines, matrix and space-
band cleaning mechanism  for, D. AL
IIonsl(-,V . . 664,860

Type-writing ma
Universal joint, T

M) Hi')!)

Valve, D.

Valve, I

\'alvo, W. II Nauvage

Valve, air. (. George...... . 664, ‘H"

Valve and graduating mechani
engineer’s brake, J. 5. Normand
Valve and vapor-tube, thermostatie,
son ..

665,340

Valve-controller,
Valve, flush, I3, A, Maesh
Valve for vnﬂ'im-s 914-( tl'l((l“\ -operated cut-
oft, L. Johnson 6648268
Valvp—g('zu', W. L. Gar . GOR0RD

Valve-gear, Garrels & Kimball....
Valve-gear, F. Schoenebherger. ...
Valve mechanism, hydraulic, D

. 665,086
654,901
5,102

Vapor-burner, L. Wilson................... 665,295
Vapor-burners, automatic valve for, A. Kit-

2 665,114
Vapor-burners, thermostatic valve for,

Kitson ................. 5

Vapor-burning apparatus, .\ tson,
665,107, 665,108, 665,112
Vapor-tubes, thermostatic valve for, A Kit-

BOIN ..ottt enceceecnerocanaroncas saunn
Vaporizing apparatus, A. Kitson.. 663,106, 665,104
Vehicle-reach, P. S. Withington............ 665,297
Vehicle umtur, R. Hagen.........c.co0venn 661,857

(Continued un page 31)

than a steam enzme,
and so simple to oper-
ate that there is noth-
ing to it but *“The T'urn

of a Wheel.”
Jacket surrounding the

to all others.

26 Water Street,

THE OLD EGYPTIAN BOA'T did well enough on
the skeepy Nile, but it is Jittle to be compared with the
8splendid Lozier Launch of to-day propelled by

ozlER

The cyhnder oiler automatically sprays the piston at every stroke.
Muffler furnishes warm,
under all conditions of temperature or moisture.
. eylinder head, and exhaust pipe, preventing burned fingers.
eatures thn,t put the Lozier Motor in a class of its own, and make it infinitely superior

Our 1901 advance Catalogue tells all about
it. Write for it, inclosing five 2c.stamps.

THE LOZIER MOTOR CO.,

PLATTSBURGH, N.

GAS
ENGINE

The hot air
dry air tor properly vaporizing the gasoline
The water Jacket surrounds the cylinder

‘These are some of the exclusive,

Y.

IF YOU SHOOT A RIFLE
3 7 Pistol or Shotyun, yow’ll make a Bull’s
-’ Bye by sending three 2c. stamps for
RS the ldeal Hand-book “A4.,” 126 pages
FREE. The latest Ency(:lupedlu of
Arms, Powders, Shot and Bullets. Men-
tion BCTENTIFIC AMERICAN, Address
CO., New HAVEN, ConN, U. & AL

DEAL

MFG.

:New Standard " Dry Battery

Absolutely Highest Standard in the World
for Auto-Gasoline, Telephone, Electro-Medi-
caland Bell Work. kor %3 (0 cash with order,
will send 1 d9z. No. 2, or !4 doz. Special Autc-
mobdile Cell anywhere, t. o b. New York.

Send stamp for New Catalogue.
WM. ROCHE, Inventor and Sole Manuf'r,
42 Vesey Street, New York City.

MAXIMUM POWER— MINIMUM COST.
you use a pump for
bcex lard. acids, starch,
g petroleum, brewer’s
% mash, tanner's liquor,
cottonseed 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. Simp[v
constructed. Can be run at
any desired speed. Perfect-
ly durable. All parts are interchangeable. Needs no
skilled workman. Derects guaranteed. Catalogue free.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A

mm mare}

Telephones,

for Interior, Short Line, Intercommuni-
cating and ‘Flotel Work. Write us for
prices, catalogue, etc., with testimonials
and references. Estimates cheerfully
furnished. Agents wanted.

THE SIMPLEX INTERIOR
TELEPHONE CO.,
431 Main St., Cincinnati, Ohio.

f.ﬁ"\‘"

RESTFUL SLEEP

In Camp, on the Yacht and at Home.

“Periection’” Air Mettresses,

CUSHIONS and PILLOWS.

Mattress with Pillow attached. Also

Style6l. Cam
gowmg Mattress deflated.

Clean and Odorless, will not absorb moisture.
Can be packed in smail space when not in use.

7#™ Send for Illustrated Catalogue.
MECHANICAL FABRIC CO., PROVIDENCE, R. L.

DICKERMAN’S
DURABLE DESKS

Don’t buyuntil you get our catalogue—
100 pages of money saving values.

Mlustrating

also Designing
Ta"ght by Ma"and Newspaper
Sketching. Best methods. Prepares
quickly for profitable work. Largest
and most practical school. Incorpo-
rated. Individual instruction adapted
to all. Students enthusiastic. Easy terms,
Write to-day for full particulars.

National School of Illustrating

38 Penn. Street, INDIANAPOLIS IND.

ARCHITECTURAL
VOLUMES .+

Bound volumes of the Building

1cax for 1900 are now ready for delivery.

perspectives and floor plans of
architecture and cost;
furnished and decorated

Edition of the SCIENTIFIC AMER-
Beautifully printed
many houses of a wide range of

also a large number of cuts of handsomely
interiors,
umes of great value to those interested in the subject.

combine to make these vol-
The

semi-annual volumes are $2.00 each: yearly volumes, $3.50 each.

MUNN & CO., Publishers, Scientific Amerioan Office, 36| B'way, New York.

7 u M
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TheI Locke Adder.

Superior to all Adding Machines. Fastest, cheapest,
most simple. practicaland durable. No practice necessary,
no husiness complete without it. Adds, subtrﬂctb, multi-
plies, divides. Saves time, labor and money, an

- Quickly Pays for ItecIf,
Fnsures accuracy. releases (rom mental and nervous
strain. Computes all columns simuitaneously. capac-
ity 999.999.999 Sold on 30 days’ trial. Price $5.00 charges

prepaid. Write for FREE descriptive booklet.
C. E. Locke M’f’g Co., 26 Walnut St., Kensett, lowa,

SENT ON TRIAL.

Prepaid to any address.

¢

Steam T'ube Cleaner.

THE CLEANER THAT CLEANS CLEAN

Coggeshall Patent

N Moisture, Saves cost quickly. A trial ~nsts
Scale. Cleansfrom end to end. you ncthng

The Cogaeshall Mfg. Co., 123 Liberty St., New York.

The Deadlv Faucet!

From it comes the germ-laden
water carrying with it all the ele-
ments of disease, but if you use

The Berkefeld Filter

the water will be thoroughly purified in
passine through the cylinders of Infu=
sorial Earth which retains every atom
of solid matter. Fasy to clenn ields a
gallon of pure water in 4 minute:
BERREI‘LLD FILTER C€O0., 2 Cedar 8t., \ew York.

The Pipe of the Century.
wTHE.. ‘' MALLINGKRODT * PATENT

NICOTINE. ABSORBENT AND VENTILATED SMOKING
PIPE IS THE ONLY PIPE FIT FOR A
GENTLEMAN’S USE.

You may appreciate the exquisite flavor and taste
of a good smoking tobacco, but you can never have that
enjoyment w.th a dirty, fcul-smelling pipe, thoroughly
saturated wiib poisonous nicotine juices, so bitter and
disgusting to the taste. This is eﬂectua]ly remedied in
the ** Mallinckrodt ’’ where the juices are completely ab-
sorbed before reaching the mouth, and assuring a cool,
clean and hea lthy smoke. Money refunded if not satis-
factory. pes from 30 to 50 cents each, according to
size and finish. Over 100,000 sold in 1899 alone.

Send for illustrated circular **S. A.” with prices.

THE HARVEY & WATTS CO.,
387 Broadway, N. Y. Station E, Philadelphia.

N. Y CAMERA EXCHANGE.

50% Saved on all makes of Cameras

Headquarters for Buying, Selling
and Kxchanging Cameras or Lenses.
Large assortment aiways on hand.

Developing, Printing, etc.
Photo supplies of every description
at lowest prices.

= Seml 21 stamp for bargain
list. Addr

N, Y CAMERA EXCHANGE, 114 Fulton St., NEW YORK

EVERY BOY HIS OWN TOY HAKER

Tells how to make all kinds Toys,
Steam Fngines, Photo C(ameras,
Windmills, Microscopes, Electric
Telegraphs,Telephones. Magic Lan-
terns, Aolian Harps, Boats from a
rowboat to a schooner; also Kites,
Balloons, Masks, Wagons, Toy
Houses, Bow and Arrow, Pop Guns,
*lmemémts Fish'‘ng T'ackle,Rabbit
and Bird Traps, and many ‘others. |
All is made 80 plain that a boy can '
easily make them. 200 handsome illus. Thls great book
by mail, 10c., 3 for 25¢. C. DEPUY. Pub., Syracuee N.Y.

SHOE BLACKING —FORMULAS FOR
lquld and solid blacking are given in SUPPLEMENT
Nos. 1213 and 1239. Price 10 cents each. For sale

by Munn & Co. and all newsdealers.

ERFORATED METALS |

PFOA’ ALL USES. MADEAS REQUIRED.

HARRINGTON & KING ,PERFORATING €.,C

© 1901 SCIENTIFIC AMERICAN, INC.

225 N.UNION ST.

HICAGO.




JaNUARY 12, 190I.

Keientific

Aumerican,

Ualuable = Books !

¥

EXPERIMENTAL SCIENCE.

By GEORGE M. HOPXINS.

THIS is a book full of
interest and value for
Teachers, Students,
and others who desire
to impart or obtain a
practical knowledge of
Physics. Lhis splendid
WOrk gives youRg ana
old something worthy
of thought. (t has in-
fluenced thousands of
men in-the choice of a
career. It will give any-
one, young or old, in-
formation that will en-
able him to compre-
hend the great im-
provements of the day.
1t furnishes sugges-
tions for hours of in-
structive recreation.

20th edition. Revised and enlarged. 914 pages. 820
illus. Elegantly bound in cloth. Price, by mail, post-
pid, $4.00; Half Moroceo, $5.00.

THE SCIENTIFIC AMERICAN
Cyclopedia of Receipts,
Notes and Queries.

Editedby ALBERT A. HOPKINS.
12,500 Receipts. 735 Pages.

This splendid
work contains a
careful compila-
tion of the most
useful Receipts
and Replies given
in the Notes and
Queries of corre-
spondents as pub-
lished in the ScI-
ENTIFIC AMERI-
CAN during the
past fifty years;
together with
many valuable
and important ad-
ditions. Over
12,000 selected
Receipts are here
collected; mnearly
every branch of
the useful arts be-
ing represented,
It is by far the
most comprehen-
sive volume of the
kind ever placed
before the public.

$6.50 in half mo-

Price $5 in cloth; $6 in sheep;
rocco; postpaid.

AN AMERICAN BOOK ON

Horseless Vehicles, Automobiles
and Motor Cycles.

Operated by Steam. Hydro-Carbon, Electric and
Pneumatic Motors.

By GARDNER D. HI3COX, M. E.

¢ G Gasolene and O1l Vapor Engines,”
Author :r‘:d (U ﬁ:’chnn?enl Movements, Devices
and Appliances.”

PRrIcE $3.00 POSTPAID.

This work is written ona broad basis, and comprises
in its scope a full illustrated description with details of
the progress and manufacturing advance of one of the
most important innovations of the times, contrlhuguxz
to the pleasure and business converience ol mankind.

"The wake-up and management of Automobile Vehicles
of all kinds is liberally treated, and in a way that will be
appreciated by those who are reaching out for a better
knowledge of the new era in locomotion. .

The book is up to date and very fully illustrated with
various types of Horseless ¢'arriages, Automobiles and
Motor Cycﬁes, with details of the same.

Large Svo. About 400 pages.
Illustrated-

Very Fully

A Complete Electrical Library.
By PRrOF. T. O'CONOR SLOANE

An inexpensive library
of the best books on 7
Electricity. Put up in a
neat folding box,as
shown in cut. Kor the
student. the amateur, the
workshop, the electrical
engineer, schools and
colieges. Comprising five
books, as follows:
Arithmetic of Electricity

138 pages, . . . $1.00
Electric Toy Making, 140

pages, . . . . . $1.00
How to Become a Suc-

cessful Electrician, 189

pages, . . . . . $1.00
Standard Electrical Dic- ]

tionary, 682 pages, $3.00 Fi lA 1800

tricity Simplified, 158 ve volumes, pages,
El;%fg;ls?l .y .SI 5 p.l $1.00 and over 450 illu‘stratwns.

A valuable and wndi ble addition to every library.

Our Great Special Offer.—We will send prepaid
the above five volgmes, handsou':el_v bound in blue cloth,
withsilver lettering, and inclosed in a neat folding box
hown in the illustration, at the Special Reduce
Price of $5.00 for the complete set. The regular
price of the five volumes is $7.00.

MAGIC

Stage lllusions and Scientific Diver-
sions, including Trick Photography.

T'his work appeals to
old and young alike. and
it is one of the most at-
tractive boliday books of
the year. The illusions
are illustrated by the
highest class of engrav-
ings, and theé exposés of
the tricks are, in many
cases, furnished by the
prestidigitateurs them-
selves. Conjuring, large
stage illusions, fire-eat-
ing, 8 w o r d-swallowing,
ventriloquism, menta
magic, anciem magie,
automata, curious tays,
stage effects, photograph-
ic tricks, and the proiec-
tion of moving nrhoto-
graphs are all well de-
scribed and illustrated.
making a handsome voi-
ume. Itistastefully

rinted and bound. -Ac-
gnowledged by the pro-
fessionto het™e Stand-

Sk ard Work on Magic.
HOPKINS. 568 pages. 420illus. Price $2.50.

By A. A.

& Full descriptive circulars of above books will be mailed
free upon application.

MUNN & CO., Pubhlishers,
361 BROADWAY NEW YORK.

Vehicle, motor, W. N. Rumely............. 665,270
Vehicle steering-gear, A. Herschmann...... 665,093
Veneer-package equalizer, O. Colborne..... 664,928
Veneering-machine, E. S. Kennedy.......... 665,015
Wagon, dumping, V. O. Shadbolt.. 665,137
Washers, composition for elastic,

E1 (5800800080080 80086880806 .. 664,998
Washing-machine, E. I'. Moore. .. . 665,121
Washing-machine, C. 1. Reeder....... .665,131

. 665,348
. 665,210

. 665,076

Washing-machine gearing, A. G.
Water-elevator, W. R. Gritlin et al..
Water from wells, system of collec

C. Eisenhut ..

Water-gage, H. S. Graber.. ... 665,209
Water-heater, H. C. English. .. 665,197
Water-heater, H. F. Gabel.......... . 665,202
Water-heater, sectional, D. E. Howatt..... 664,866

Water, softening and purifying, W. Tweed-

(B 5560000600000000060060000000000000 665,286
Weighing-machine, automatic, J. W. Berry 665,361
Well-drilling machinery, G. D. Loomis...... 665,026

Whifletree-coupling, T. A. Bakken
Whist apparatus, duplicate,
Window, C. Chmelitzek

Window, Watson & Knisely.

Window-washer, B. S. Harris.....

Wire-cutting machine, J. W. Miller 664,963
Wire-stretcher, L. L. Hughes.... .. 665,220
Wrench, A. Paulson............ ... 665,031
Writer's companion, J. D. Brower.......... 665,057

DESIGNS.

Belt, L. Sanders...........
Brick, ftire, J..S. Van Buren.
Brick-rest, J. 8. Van Buren
Brush-handle, W. N. Lewis.
Canned-fruit immerser, N. D.
Ferrule, C. K. Smith................
Game-board, C. E. Randall.............
Garment-supporter connecting member,

\821
33,822
33,817
. 33,845

S. Hyde 33,816
Glove-cleaning form, G. Emerson 33,839
Hammock, I. E. IPalmer........ 33,841
Head-protector, B. A. Brown......ccoeeeeees 3¢ ¥
Knife blade and bolster, C. K. Smith. 3
Lamp casing, arc, A. B. Walton.....

Napkin-ring blank, J. I. Burtt..
Oven-door, P. F. Leonard.........
Packing-case, Young & Thompson.
Picker-tooth, R. R. Kaylor........
Pillow, I. E. Palmer...........
Scale base member, 0. O. Ozias
Scale base-plate, O. O. Ozias....
Scale-platform, 0. O. Ozias........

Scale platform member, O. O. Ozias
Shedding-mechanism hook and rack, 0. W.

33,831
Schaum 33,832
Shedding-mechanism vibrator-lever, 0. W.
Schalm oo eeirreerioccstnsasstescsanas
Staple puller and driver, B. W. Faurest. 5
Violin-bridge, S. J. Donnelly........cccouvun. 3

Wheel rim, pneumatic vehicle, ¥. A. Wilmot

TRADE MARKS.

Boots, shoes, and leather therefor,
Hutchins
Buffing compounds, George Zucker Compan

Coal, bituminous, Spanish Peaks Coal Co:

Rice &

pany
Confections, prepa PO

meats, C. A. Griffith....................
Dairy products, certain named, Borden’s Con-

densed Milk Company............ 35,690,
Viles and hand-tools, American-Swiss File and

Tool Company............oeevnen. 35,700
Golf balls and clubs, J. B. Halley.......... 39,
Mantles, Cosmopolitan Incandescent Gas

Light Company
Medicinal powders, Lowe Brothers.
Paper bags, Union Bag and Paper Company.
Pharmaceutical and chemical preparations,

certain named, C.
Planters, corn, A. C. K
Ribbon, Freres Passavant.. B
Salve, J. A. Mueller............covivuiunan 35,
Sewing-machines, needles, agricultural imple-

ments and machines, and garden and

........................ gt
35,686

other argricultural tools, G. W. Sillcox.. 35,702
Ship-logs, sounding-machines, and log-lines,

T. Walker & Son.......c.coivviviinnnns 35,704
Shoes, leather, E. E. Taylor & Co. 5 . 35,685
Soap, laundry, N. K. Fairbank Company 35,693
Tobacco, chewing and smoking, United S

Tobacco Company ...... ) 35,688
Toilet cream, H. A. Sylvester............... 35,694
Underwear and shirt-waists, Ga others 35,683
Watchcases, Philadelphia Watch Case Com-

PADNY ceecccccoccroccncs 000090000000 veee 35,682

LABELS.
“ Beauty,’”’ for mantles for gas-fixtures, M.

1) ) 5506860000000 000 800000000030 08000 ,023
‘‘ Boyer’s Celebrated Stomach Bitters and

Blood Purifier,”’ for bitters, Boyer Bitters

OIMPANY  ceveecesosncencnnsocososasnsnns ,016
“ Bruce’s Magic Eye Water,”” for eye-

water, N. T. Pike...........coocviinnnnn 8,012
‘‘ Demand,’”’ for paper bags, Union Bag and

Paper Company ......eoeeeeees [EERT T TR 8,024
“ Fig-Ine,”’” for medicinal tablets, J. W. Van

Winkle ..............

‘“ Giant,”” for paoger bag:

Paper COMPARY «oeveveerrerrneioennans 8,026
‘“ Golden Rod,”’ for coffee, Milliken,. Tomlin-

son Company ......cececeen. ,018
¢ Graeb’s,”” for candy, A. Graeb..:; 8,021
*¢ Grocers,’”’ for paper bags, Union Bag and
¢ Paper Company ....... esesiieasae Q00 . 8,030
‘“ Improved ' Record,”” for ‘sound-records, E.

- Johnson- .... 59 000000000000000 008000000 8,022
“ Indian Cough Root,’’ for a medicine, Chero-

kee Remedy COmMPANY ....c.coveueeecaneras ,014
““ Jarvis Vitality Cock-Tai

Dyck & Jarvis............... 8,015
‘¢ Mardana,’”’” for tea, Milliken,

COMPANY  veverrenrannsanornansaeannns .. 8,019
“ Monachia,’”’ for gloves, C. Holste & Co.... 8,009
““ Odell’s Roach Powder, the Housekeeper’s

Friend,” for roach powder, Pittsburg In-

sect Exterminating Company............. ,011
‘“ Penner’s Bohemian Bread,” for bread, J.

Penner ......ceciieireenceesecancanaaans ,020
“ Riverside Rye,” for whisky, Los Angeles

COMPANY  tvvienrienrneneenneasscncnsnss ,017
¢ Standard,”’ for paper bags, Union Bag and

Paper COMPANY ....vunieeenneanosnsssens ,027
“ The Electric Cat Chest and Abdominal Pro-

tector,”” for chest and abdominal pro-

tectors, G. Gutlohn............cocevun.n. 8,010
“ Tokio,”” for paper bags, Union Bag and

Paper COMPANY .o.uvvrrrrcncconanscnns 8,025
‘“ Winner,’’ for paper bags, Union Bag and

Paper COMPANY ..oovnvevrnreoscoccnocans 8,028
“ Yellow Kid,"’ for paper bags, Union Bag ;

and Paper COmMpPaNY .....cooececeececcnns 8,029

PRINTS.
“ Royal Star Clear Havana Cigars,”” for

cigars, J. R. Tsaacson.........c.oceunuennn 287
« Saadi’s Egyptian Diamonds,” for Egyptian

diamonds, J. Saadi............co00iiien 86

¢ ¢ She said Sozo Wood-Work ’ and it Did,”
for a fyrniture polish and cleaner, Sozo
Supply Company

A vrinted copy of the snecification and drawing of
any patent in the foreroing 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 natent desired, and.

remit to Munn & Co., 361 Broadway, New York.

Canadian patents may now be obtained by the In-
ventors for any of the inventions named in the fore-
going Mst, nrovided they are simple, at a cost of
$45 each If comnblicated the cost will be a little
more For full instructions address Munn & Co.,
361 Brondway. New York. Other foreign patents
may aiso be

Warren’s Pulley Cover—»

Will Give Your Pulleys Leather-Like Surfaces.

Allow belts to run slack. Reduce coal bills.

APPLIED WINH
A BRUSH.

Keep Belts from Slipping.

Sent on thirty days’ trial.

Will send a case of Warren’s Pulley Cover (125 sq. ft.), with everything neces-
sary for applying, tor $12.00, less carrying charges.
YOoU NEED NOT REMIT, if the Cover does not prove as represented.

THE WARREN CO. (Inc.), Mfrs.,

16 Jackson Street, Chicago, Ill,

00 HENS PAY?

thag question and a hundred more are care-
fully covered by a study of our

20t GENTURY POULTRY BooK.
- 21 handles the entire pouitry 8ubject in a

et magierful and practical way., TIhe famous
IELIAILEOIIII:HIATO,«S AND BROODERS usedall over the U.S.
and in 51 foreign countries receive attention, k mailed for 10c.
Reliable Incubator and Brooder Co. Box B 19%, Quincy, liL

50 YEARS’
EXPERIENCE

ENTS

TRADE MARKS
DEsIGNS
COPYRIGHTS &cC.
Anvone sending a sketch and descrintion may
quickly ascertain our opmion free whether an
invention s probably patentable. Commniunica-
tions strictly contidential. Handbook on Patents

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive
8pecial 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.z61 eroaawes. New York

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

PALMER Stationary
and Marine Gasoline En-
gines and Launches; Motor
Wagon Engines, Pumping
Engines.

6" Send for Catalog,
= MIANUS, CONN.

E_ENGINES

LEST BOAT ENGINES MADE

B8 GEO.HGERE YACH L sincH Whs,
GRAND RAPIDS.MICHIGAN.

WiTH ONE OF OUR ™ ES
MONARCH gl N

*200.00
A i AND UP
THREE CENTS >

FOR CATALOGUE 4 10 45 nonse PowER

GRAND RAPIDS GAS-ENGINE & YACHT CO. GRAND RAPIDS MICH

 INCUBATORS

One Style Onl R BEST.

Warrzmzed toyl'ast Ten Yearsand t0

out-hatech any other incubator—bar

none; THIS OR YOUR MGNEY BACK.

Circular and price list FREE.

] oy ETERTRSIC T
& e

@ Boston, Em. Wayland, No Y. Chicago, IiL

THE el
CYPHERS,

Magneto for Gas or Gasoline Engine Igniters

No batteries used. Self-lubricating bearings. Dust
and moisture proof. Brushes self-adjusting. Mate-
rial and workmanship the Best. §® GUARANTEED
FOR ONE YEAR. Send for circalar and price list.

GIDDINGS & STEVENS, Rockford, TIl.

SALE OF MOTOR FACTORY,
RIGHTS AND PLANT,

The valuable Motor Rights, Factory and Plant lately
belonging to the Manhattan Oil Motor Company will be
sold by order of the Court of Lhancery of New Jersey on
T'uesday, January 22, 1901, at 2 P. M.. on the premises,
307 Wh.ton Street, Jersey City, New Jersey, near the
Pacific Avenue Station of the Central Railroad of New
Jersev. Real estate has thirty city lots. Raiiroad
switch enters building. The American rights te the
well-known and approved Capitaine Motor. It is adapt-
ed for all power purposes requiring 3¢ tc ! horse power.
Is'automutlc and noiseless. 8es petroleum. gas Or gas-
oline. Can be started by anyone, and needs no stien-
tion. Kactory completely equipped with highallass
modern machinery and tools. For turther particulars

and permission to inspect property, apply to
CHARLES D. THOMPSON. Mascer,
1 Exchange Place, Jersey City.
|CE and Beottlers’ Machinery. THE VILTER
Mr G, CO., 899 Clinton Street, Milwaukee, Wis.
OD L- ¥ CATALOGUES FREEL
M UNION MODEL WORKS
" 3 GEARSE® 193 CLARK CHICAGO.
MUDE[S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. BAILLARD, Fox Bldg., Franklin Square, New York,

15 H. P. GAS ENGINE CASTINGS

Materiale and Blue Prirts. Write for Catalogue 9.
PARSELL & WEED, 129-131 W. 31st Street, New York.

| Q NS NN

MACHINES; Corliss Engines, Brewers’

,TVPE WHEELS. MODELS 8 EXPERIMENTAL WORK. SMALL MACHINERY|
NOVELTIES & ETC. NEW TORZ STENCIL WORKS 100 NASGAU 8T N.Y.

DALE MACHIN

T
H ST.. NEW YO
PATTERN AND MODEL MAKERS.

MOVING PICTURE MACHINES AND FII.MS._
AND FOR SALE

LANTERNS WANTED

[TTY[RLANTERNS WANTED ok uichiatt
AIRAND WATER TIGHTSI Los-
uw ANY DIAMETER, ANY DEPTH.
LT WILLIAMS MFG CO. K ALAMQZOO_ MICH.,

E CO.
RK

39 6 SEND FOR FREE CATALOGUE.

A3 3 Prairle State lacubator Co.,
Homer Oity, Pa.

Fn R s ALE —MachineShop, brassand iron foundry
s not large, but well equipped. Present
owners not active nor conversant with the business. A
thoroughly capable man wko would know what and how
to manufacture, with some capital, can buy this plant
on ve’i‘y‘eas terms. Address .
WATERTOWN MFG. CO., Watertown, Wis.

-+ D.L.LHOLDEN
14 SouTHBROADSE. PHILADELPHIA PA.

EGEALED ICE MACHINES

SEE FIRST E SCIENTIFIC AMERICAN SEPT.2.1899.

R

Send us your address

and we will showyou

how to make $3 a day

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 profit

of $3 for every day’s work,absolutely sure. rite at once.
ROYAL MANUFACTURING CO., Box354, Detroit, Mich.

Do You Raise élﬂsg

M Howmuchmoney youmakede-
8 pendsonhowyoudoit. Ourls4p | |
book te!ls all about Suecessful
incubation and broodin%. Sentfor 6~
in etamps, Printedin b languages.
s DecaMoiner Incubator Co.
T IDeaMoines. Jowa.

Instruments, Drums. Uniforms,
& S upp ies. Write for catalog, 45
illustrations, FREE; it gives in-
formation for musicians ~nd new
bands. LYON & HEALY,

88 Adams 8t., OHIOAGO.

Prgress of vt

00 in the 1910 Gentury

By EDWARD W. BYRN, A.M.

Large Octavo, 480 pages, 300 illustrations.

Price $3.00.

Half red morocco, gilt top, $4.00.

By mail, postpaid, to any country in the world.

ize the period.

give some idea

AN/NETEENTW
GCENTURY

7ZENEW BooK BY E BN

MUNN&Ga,. PueLswera
J6! Broaowar,NX.

tically every great event during the century.
spectus will be sent to any address on application.
The following are brief extracts from the many reviews, and

*“THE RATLWAY 1
written and interesting, and presentsin a creditable form the
great scientific and engineering achievements ot the century.”

I'HE new volume, which worthily celebrates the close of the
century, as far as the arts and sciences are concerned, has been
met with the warmest praise by both reviewersand readers. The
book is scholarly and interesting, and records and describes all the
more important developments of the useful arts which character-

In a chronological table mention is made of prac-
An illustrated pro-

of how the book has been received :

«THE FENGINEER ” of London, says, “In this volume, which is nicely
printed and well gotten up, the author has attempted a heavy
task and has carried it out in a praiseworthy fashion. There is
hardly an invention or an improvement made"durmg the cen-
tury ot which notice of some sort is not made.

“ THE BROOKLYN EAGLE” savs, “ Every student who desires to be
well informed on the subject of invention or to be familiar with
the genius that has made the nineteenth the crown of
turies, will be sure to want access to this volume. * * *
Byrn deals with his subject in a masterly manner.”

the cen-
Mr.

AND EXGINEERING REVIEW ” says. “ The book is well

“AMERICAN MACHINIST” says, “ It gives rational descriptions of the
principles of the inventions included. 3
have been unable to keep up with the bewildering progress
of science in recent years as

will find here just the concise résumé of many recent discoveries that they nee

Many. we fancy. who

&mblished by the periodicai press
»

“THE CAILWAY AGE” says, “This review of inventions which bave had their inception and development
THE within the nlneteeynth century i3 very timely and appears to be a complete review of the subjects

intended to be covered.”

Fverv reader of the SCIENTIFIC AMERICAN should possess a copy of this unique and timely publication,

MUNN & CO., Publishers, Scientific American Ofice, 361 B'way, New York.

© 1901 SCIENTIFIC AMERICAN, INC.
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Gort (aars

’ These Cigars are manufactured under
the most favorable climatic conditions and
from the mildest blends of Havana to-
bacco. If we had to pay the imported
cigar tax our brands would cost double the
money. Send for booklet and particulars.

CORTEZ CIGAR CO., KEY WEST.

ﬁjmomilﬁmg{ﬁsvzcﬂ_onﬁ’
AGAINST-L0SS

OoR
DAMAGE
TO
PRODERTY
AND
LOSS-OF- LIFE
AND

INJURY
TO-PERSONS
CAUSED-BY

ST FAMBOILER -EXPLOSIONS

ALLEN-PRESIDERT W-B-FRANELIN - VICE PRESIDENT
J-B PIERCESECRETARY  F-B-ALLEN - 22VICE PRESIDENT
TREAS. _LF.MIDDLEBROOK, ASSTSECY.

| =S e =S i S YT

Safe and
Speedy Riding

with the acme of economy in operation and power,
combined with

erfect ease in
gandling. is as-
sured to all owners
of a

WINTON
MOTOR
CARRIAGE

Simple but strong
in it construction
elegant in appear=
ance, durable in

Price %1,200.
finish. Classed as the highest standard of automobile

construction,
Carbon System.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

Our l 901 Model”

IS NOW READY.

It is a beauty! was the
__. general remark at the Au-
tomobile Show in New
York, Elegant finish, solid
construction, ease
of operutlon. ab-
sence of noise and
vibration are our
special features.
The Haynes-Ap-
person Gasoline
f.. Automobile goes
 anywhere and it
. bears this reputa-
tion whereveritis
J CARRIAGE known. QO r Auto-
Price $l 250. mobiles bhave the
¢ Get There”’ in them, andthatis what you want.

(& WRITE FOR DESCRIPTION.
THE HAYNES-APPERSON CO., - KOKOMO, INDIANA.

N EW BINOCULAR

(The Tri&der.)
Small as an opera glass. More
po werful than the largest tield
glass. Send for Circulars.

QUEEN & CO.

8 Optical and Scwntmc Instru-
i ment Works,

1010 Chestnut Street,
PHILADELPHIA, PA.

NEew YORK" 59 Fifth Ave.
BRICAT :s

EIMET IR uzican
[You HAV

EA Hor s JRVIT Ce".,.'?}éo'-.‘&%s‘“

CHARTER ENGINE
USED NY PLace

By ANY OnE
FOR ANY PURPOSE
FUEL—Gasoline, Gas, Distillate
Stationaries. Portables, Engines and
Pumps, Hoisters
@3~ State Your Power Needs
CHARTER GAS ENGINE CO., Box I48 STERLING, ILL

Carbide Feed
Q%T ACETYLENE
GENERATORS

MARK
are endorsed by the (. 3.
Government, by the
State 'of Pennsylvania,
and by all other disin-
terested authorities
They embody the
latestand most approved
principles ot construc-
tion, and are guaranteeidl
by the largest conc.rn
engaged in the business
to be of perfect work-
" _ manship.
Made from the best
material by expert me-
chanics.

ECONOMICAL AND SAFE. EASY OF OPERATION.

J. B. COLT CO., Dept.s.
408 East 32d Street, New York.
146 Franklin Street, Boston.
189 La Salle Street, Chicago.
421 Chestnut Street, Philadelphia.

Costs 36 cent a mile to operate. Hydro-

WALTHAM WATCHES

The name Waltham engraved on
every movement the American
Waltham Watch Company makes,
guarantees the movement absolutely

R

and without any reservation

whatsoever.

*“ The Perfected American Watch**, an illustrated book

of interesting information
free upon reqguest.

about awatches, will be sent

American Waltham Watch Company,
Waltham, Mass.

The New England Watch Co.
ARTISTIC SPECIALTIES

for the S8eason are shown

In Our Blue Book for Ladies’ 4
In Our Red Book for Men’s

Watches.

Either or both sent on application.
37 Maiden Lane, 149 State Street,
New York, N. Y. Chicago, Ill.
Spreckels Building, San Francisco, Cal,

HIGHEST EFFICIENCY

attained in the

STOVER
GASOLINE
ENGINE

The best is always cheap-
est. Whwite for prices.

STOVER ENGINE WORKS, rREEPORT ILL

to write for our 260-page free book.
Tells how men with small capital
can make money with a Magic

antern or Ntereopticon.

\JESS STEELTHE\IERY

FOR TOOLS; SAWS ETC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

Al vnrleuesm 1owest prices. Best Railroad

)
MeALLlSTER, lfg. Optician, 49 Nassnu St.. N. Y.
Track and fun or Stock Scales made,
Also 1000 useful articies. including Sates.

Scalﬂs Sewing Machines, Bicycles, Touls. etc. Save

Money. Lists Free. CHICAGO SCALE Co., Chicago. 11l

Wl.la,t Do You Want To Buy?

We can tell you where to buy anythmg you want.

Write us for the addresses of manufacturers in A

line of business.

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES.
SEND FOR THE

Scientific American = «
« IManufacturers’ Tndex

This index is sent gratuitously to prospective purchasers, both in this country

gocds and ‘machines classified therein.

>

b countries.

and abroad, who inquire for the addresses of dealers and manufacturers of the

chants in the United States and to the United States Consuls in all foreign
Address [nquiry Department,

It is also sent to reliable Export Mer-
o

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK.

The ““ Wolverine ’’ Three
Cylinder Gasoline Ma-
rine Engine.

The only reversing and self-
starting “gasoline engine on
the market. Lightest engine
for the power built. Practi-
cally no vibration. Absolute-
ly safe. Single, double and
triple marine_and stationary
motors from & to 30 H. P.
WOLVERINE 3
MOTOR WORKS,
Grand Rapids, Mich.

8 NEW YANKEE
\a, DRILL GRINDER.

Requires only ONE adjustment to grind any
size drill ' within range of the machine.

SIMPLEST. FASTEST AND BEST.
GageJawsand Calipersdoneaway with.
Saves time, breakage and wear of Drills.
WILMARTH & MORMAN CO.,
153 Canal St., Grand Raplds, Mich,, U.8,A.

GASOLINE

if made by Witte are all
right. They are simple,
safe. durable, and guar-
anteed for 5 years. Just
write for Catalogue A
and see .

WITTE IRON WORKS CO.
519 West 5th Street,
Kansas City, Mo.

ENGINES

CREAT POWER-SMALL COST.

The maximnum of strength, dura-
bility and safety, with “thé mini-
mum of cost that describes our
Hoisting Engines for ope-
1ation on tiasoline -
tillate or Crude Oi

ery part of the engin
interchangeable. ~ So

saves 1ts cost In fuel
alone. Both friction and
geared hoist, 6t0 150 h.p.

For quarries, mines, and
docks.  Weber Gas

& Gasoline E.uglue Co.,

FOR UP -T0-DATE MACHINE SHOPS

Melting, Forging, Harden-
mg, Annealing by menns of one
machine only, use th

STEWART
Gas Blast Furnace.

It combines on one base. Ro~
tary positive pres=sure blower
for delivering air to furnace.
Crucible furnace for melting
soft metals, for heating lead or
. temrering. h‘orﬁe for heating
small pieces for hardening, an-
nealing, temtering or forging. Muflle furnace for \ard-
ening and annealing. Adapted to all small work.
No smoke, no soot, no odor. Clean and economical. We
also make all sizes and styles from the smallest to the
largest. Catalog for the asking.
Chilcago Flexible shatt Co., l&)‘) NHuron 8t., Chicago, 111

ACETYLENE

DO YOU KNOW that the most light, 1east trouble,

ﬁreﬂtest comfort can be secured by usirn, good burners.
'he best burner is D. M. STEWARD'S WONDER.

‘Write, inclosing 25 cents, for sample.

STATE LINE TALC CO., Chattanooga, Tenn., U. S, A.

Boreyv)y 10y puay |

P, 0. Box 1114 a,

Kansas (

WE WILL UNDERTAKE TO SELL YOUR PATENTS

INVENTORS’ MERCANTILE BUREAU, 320 Broadway, N. Y.

ORROWC OASTER
¢ FITSANYCYCLE.J O O, &% KE.;

A" ADDS PLEASURE AND SAFETY—ALL DEALERS SELL THEM.
RIDE 50 MILES-PEDAL ONLY 35. ECLIPSE MANUFACTURING C°

IN USE

80X X,
s ELMIRA,N.Y.

© 1901 SCIENTIFIC AMERICAN, INC.
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Grand Prix, Paris, 1900

Now Anotfer Proof
OF Superiorty

Che Smithy Premier
Cypewriter

has been adopted for the Official
Work of the

PAN-AMERICAN
EXPOSITION

Buffalo, 1901

The Smith Premier Typewriter Co.,
SYRACUSE, N. Y., U. S. A.

WYCKOFF, SEAMANS & BENEDIGT
327 BROADWAY, NEW YORK,

to 50%on Typewriters of ail makes.

Che Cvpewnter €Exchange

136 Barclay St.. NEW YORK
124 La Salle St., CHICAGO
38 Bromfield St., BOSTON
817 Wyandot e St.

KANSAS CITY MO.
209 North 9th St.
L'0uIS, MO.

ST.

E1 44 - 432 Diamond s:
PITTSBURGH PA.
3 West Balhmore St.,
BALT ORE MD.

636 California St
SAN FRANCISCO, CAL.
We will save you from 10
Send for Catalogue.

MORAN FLEXIBLE JOINT

Made in all sizes

Moran Flexible Steam Joint Co.,

Air or Liquids, 4
to stand any desired ‘5

Inc'd,
147 'Third Street, LOTISVILLE. KY.

enm.
pressure.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERTCAN SUPPLEMENT 1123,
Price 10 cents.
dealers.

For sale by Munn & Co. and all news.
Send for catalogue.

1
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The New Process Edlson ecords

have a tone quality and a volume that place them
bey(md comparison. Ordinary recnrds may perhaps
suit him who has the Phonograph temperament; but
Edison Records ONLY are for the critical one, or for
the enthusiast. (¥~ Record Lists Everywhere.

CGENUINE EDISON PHONOCGCRAPHS,
Nine Styles, from $10.00 to $100.00.
The Edison Gem (Improved) is now on sale at all
dealers in talking machines. The NEW MODEL i
mounted on a polished hardwood base. The pnce,
$10, includes » dustproof carryine case, a separate
reproducer, and a separate recorder
¥ Catalogues Everywhere at all Dealers.
No&e genu}lne . ﬁrade
without this Q &an— ark.

National Phonograph Co., 136 Fifth Ave., New York.






