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AND THE PROPOSED NEW
CRUISERS.

Among the more important iessons of the late Span-
ish war are the supreme value to a warship of a pow-
erful battery, of high speed, and large coal supply.
The United States navy needed no admonition with
regard to its batteries, for its policy has ever been to
mount upon the decks of its ships every gun that they
could conveniently carry. With regard to speed
and coal supply. however, there was room for im
provewent, and one of the first effects of the war
was to produce a demand for a higher speed than 16
knots in the three battleships of the ‘‘Maine™ class,
whose construction had only recently been authorized.

The events of the war showed that it is scarcely pos-
sible to attach too much importance to the question of
speed in warships. It was the good average sea- speed
of the **Oregon ™ that enabled her to make her rapid

OUR SHIPBUILDERS

run around Cape Horn and be in at the death of Cer-"

vera’s squadron, and it was the fine condition of her
engines and boilers that enabled her to overtake the
** Cristobal Colon” and forece her surrender. On the
other hand, had the motive power of the Spanish fleet:
been in good condition and the boats capable of their
proper speed of 18 or 19 knots instead of the 10 knots
at which the majority made the.run, it is possible
that all of thew, except the torpedo boat destroyers,
would have run through the zone of our fire in time to
3scape without mortal injury, for it is a fact that the
highest average speed of the pursuing ships during the
chase was only about 138 knots, the **Indiana” indeed
being capable of only about 7 knots an hour and the
“ Iowa” a few knots more.

In the days of the sailing frigate, to possess the
‘“ weather gage ” of the enemy was to have the battle,
other things being equal, half won ; to-day, superior
speed gives a similar advantage, for the faster ship can
accept or decline an engagement, and when in action
she can choose the fighting position which enables her
to bring her battery to bear to the best advantage. So
clearly are these advantages recognized, particularly
with respect to cruisers, that naval designers are will-
ing to sacrifice other elements of a ship’s efficiency be-
fore they will cut down the speed. A glance at the
tabular comparison, given elsewhere, of our new cruis-
ers with those of other navies shows that while none
of the foreign ships has a speed of less than 20 knots,
one of thewm is credited with 224 knots and another,
the latest design of them all, with 25 knots.

Our Naval Board of Construction, we greatly regret
to see, has produced a design for the six new cruis-
ers recently authorized, which is possessed of two
exceedingly grave faults, as we have clearly shown
on another page of this issue. Although these vessels
are to carry a battery of normal strength, they are to
be practically of the obsolete unprotected type, and
they are to have a speed of only 1614 knots, which is
from 314 to 814 knots less than that of the fully pro-
tected cruisers of the same size which are under con-
struction or already completed for foreign navies.

We do not hesitate to say that these designs are the
least attractive that have ever been produced by the
departiment, and are altogether unworthy of a bureau
which has turned out such efficient ships asthe *‘ New
York” and the new ‘‘ Maine.” As compared with these
ships, the proposed cruisers are a distinet retrogression,
and in the interests of the country and for the reputa-
tion of the department, it is sincerely to be hoped that
the ships, as designed, will never be built.

Fortunately, there is a loophole of escape in the fact
that shipbuilders will be allowed to make proposals
for the construction of the ships, either in accordance
with the plans as so laid down, or in accordance with
plans and specifications submitted by themselves; and
there is a suggestion that the department is not very
well satisfied with its own design in the fact that
‘“ preference will be given, other things being equal,”
to those bids ‘‘ which guarantee the greatest speed,
the greatest coal capacity, and the greatest amount of
hull protection in the form ot a protected deck.”

Here then is a splendid opportunity for our private
shipbuilding firms to show what advance they can
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make upon the best work of foreign designers in pro-
ducing an up-to-date cruiser of 3,500 tons full load dis-
placement on a maximum full-load draught of 16 feet
8 inches. We are fully satisfied that working under
these conditions such firms as the Union Iron Works,
Newport News and the Cramps will be able to pro-
duce a high-speed protected cruiser which will embody
all the essential elements of the class and be at least
the equal, if not the superior, of any of the fine ships
enuwerated in the commparison given elsewhere in this
issue. In any case, whether the designs of the con-
tractors are accepted or not, the department’s designs
as they now stand must never be built. The idea of
the United States navy entering upon the construction
of six unprotected cruisers of 1614 kunots speed in this
year of our Lord eighteen hundred and ninety-nine is
simply preposterous and certainly does violence to its
brilliant traditions.
i ——————————
ENGLISH AND AMERICAN LOCOMOTIVES.

The present importation of American locomotives
for use on leading English railroads is certain to exer-
cise a far-reaching influence on the locomotive-build-
ing industry of (Great Britain. Decidedly the most in-
teresting phase of the controversy which has been
awakened by this significant event is the attitude of
The Engineer, the leading English journal devoted to
the interest of civil and mechanical engineering. Time
was when this journal was wont to steadily ignore
criticisin of English engineering work and practice,
particularly if it happened to come from this side of the
water, and the publication of any remarkable work
performed by American locomotives either in the way
of hauling heavy loads, or the accomplishment of high
speeds in passenger service, was sufficient to bring forth
an indignant and clumsily facetious repudiation of
these performances, and a cumbersome demonstration
of their impossibility on general theoretical principles.
Of late, however, The Engineer has shown that it has
taken a broader outlook upon the situation, not merely
as regards the locomotive industry, but the engineer-
ing trade in general. This is particularly noticeable
in a recent editorial, which was provoked by letters
from two correspondents of the The Engineer who hap-
pened to live at opposite corners of the earth, one of
whom makes a series of sweeping condemnations of the
English-built locomotive because of its utter unfitness to
run over theuneven and curved tracks which are found
in the colonies and newly developed countries, while
the other attempts to make an entire rebuttal of the
charges solaid down.

The Engineer fully indorses the criticisms of the aver-
age English-madeengine inrespectof itsrigidity and un-
fitness for pioneer railroad work. ‘“From various parts of
the world,” says our contemporary, *‘‘ statements reach
us to the effect that the comparatively roughly made
American engine is a more satisfactory mmachine than
its beautifully finished English orScoteh made brother.
We see no reason why such statements should be made
if they are not true. . We may say that we can
call to mind one instance in which six-wheeled engines,
with the rigid plate frames and comparatively long
wheel base, wereset to work against American engines
of much rougher make, with four wheels coupled and
a bogie (truck). The English engines burst the road,
ran off it, and did such mischief that they were thrown
on oneside, and the American engines did all the work.
We can call to mind another case, in which two beau-
tifully made engines, built to special design for the 5
foot 8 inch gage, made such havoc with a very bad
road that they had to be practically rebuilt, the wheel
base shortened and the axle-boxes cut away to give
side play, before they could be used. We need
scarcely say that it affords us no particular pleasure to
write thus; but, on the other hand, we have the best
interests of the locomotive builders of this country at
heart, and we should wholly fail in our duty if we
said pleasant things and maintained that the typicai
English locomotive must be the best for Australia, or
South America, or China, or Africa, just because it is
the best forthe railways of the United Kingdom.”

While it is rather late in the day for our contempor-
ary to have made this discovery, it is certain that if
the English builders do not wish to entirely lose their
trade in the colonies and morerecently settled countries,
they will have to adopt the American type of locomotive,
with its flexible wheel base and general handiness and
accessibility to parts. The typical English and Ameri-
can locomotives are the outgrowth of the respective
conditions‘'under which the great railroad systems of
each country were built up. At the very outset it was
realized in Awmerica that it was not possible, nor, in-
deed, desirable, to build our railroads on the expensive
lines adopted by the English engineers, of which the
Great Western Railway, which cost a fabulous sumn per
mile to construct, is a notable example. In this par-
ticular case the line was made as nearly straight.and
level as means and money could accomplish ; hills were
tunneled, costly viaduets built and deep cuttings open-
ed,in the effort to produce a line which would be ideal
for its purpose. The rails were, for that early date, un-
usually heavy, and the roadbed of first-class construec-
tion. With this solid, smooth, and straight roadbed
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there was no necessity for giving much flexibility to
the engines that ran upon it, and hence, in the early
Eunglish locomotives, there was practically no provision
for sideplay and easement in running around curves or
surmounting vertical irregularities. English track has
always continued to be of first-class construction, and
although heavier curvature has been adopted in build-
ing some of the later roads, there is nothing in that
country to compare with the mountain lines which ex-
ist in America and in many of the English colonies.

While it is true that the swinging truck has been
adopted on many of the English roads. it still appears
to be a fact that the typical English locomotive is lack-
ing in the flexibility whieh is so excellent a feature of
the American machine.

Here, in Awmerica, fromn the very first, our railroad
builders and locomotive builders seem to have been
governed by that broad principle of utility which has
been one of the great if not the greatest seeret of our
success. Our engineers wereable to see no reason why
a locomotive should not climb a hill and go swing-
ing round a curve, and hence in laying out our lines
they have chosen to go around a hill rather than cut
through it, or if that could not be done, the engineer
had carried his line over the hill, skillfully laying his
lines to suit the topography of the land. When his
sinuous and undulating roadbed had been graded, and
the light rails and ties necessitated by a not overloaded
purse had been laid, the mechanical engineer stepped
in and produced a locomotive and ears that were per-
fectly adapted to traveling upon a track that was neither
level nor straight, nor smooti in its running. Swivel-
ing and swinging trucks enabled our rolling stock to
negotiate the curves, while equalizing levers served to
smooth the vertical irregularities of the track. It was
easier, cheaper, and obviously the more common sense
policy to accommodate the locomotive to the track
rather than the track tothe locomotive.

- —+—+—

THE EDUCATION OF GERMAN CONSULS.

All attentive readers of current newspaper discussion
in Germany have noticed the earnestness and intelli-
gence with which the leading journals have seconded
the plans which are now understood to be under con-
sideration by the Imperial government for the reorgani-
zation of its consular service. The reforms have been
dictated by the new and enlarged functions which are
imposed upon the foreign service of Germany by the
expansion of her foreign trade and by the valiant fight
which this country is preparing to make for a perma-
nent place in all foreign markets. While Germany was
an agricultural state without cclonies or any large ex-
port trade, her consular service organized on the old
lines served satisfactorily for the protection of German
subjects residing abroad, and such other incidental
duties as was required of it. Under that system con-
suls who were educated as lawyers and diplomats
underwent a period of training in the Foreign Office
and became typical Prussian officials with a good comn-
mand of languages, a fair knowledge of diplomacy,
national law, aud the history of treaties, but no practi-
cal acquaintance whatever with industrial processes,
commercial values, or mercantile usages. These Ger-
man officials, as it is now stated by the German press,
even evinced a certain contempt for trade and those
engaged in it and rejected requests for commercial aid
and information as forming no part of their official
duties. The last ten years have created a demand for
a radical reform of the whole consular system, stimu-
lated, it is broadly hinted, by the recognized efficiency
of American and other consuls in obtaining valuable
information and promoting export trade.

There are two propositions now under consideration.
First, to retain practically the present consular organi-
zation and to strengthen the commercial efficiency of the
consulates by assigning to them commercial attaches,
a plan which has been found to work well in the Ger-
man consulates in the United States. The second pro-
position is to abolish permanent consuls and appoint
in their stead experienced and capable merchants, who
will give to the consular office a definite commercial
character, while its legal and purely official duties are
performed by young attachés trained in the usual
manner. No matter which of the plans is adopted,
there is a general demand that the consular service
shall remain, as now, a life career. In this they are
undoubtedly correct provided that the proper men are
selected in the first place, but the whole efficiency of
the service rests upon this point. They also demand
that the basis of its personnel shall be a corps of con-
sular pupils selected by competitive examination for
their intelligence, energy, and efficiency as students of
modern languages, commercial law, and technology,
trained by special studies for their career and then
sent out to foreign parts to begin their life work as ap-
prentices. For the purpose of this service the world
will be divided into four or five districts, for each of
which the consular pupil will be specially educated in
all that relates to language, history, and comercial
conditions. The consular pupil once prepared will be
assigned to one of these districts, where he will remain
during his career, thus saving the reckless waste of
valuable knowledge and experience which occurs
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where a competent consular officer familiar with the
languages and comnercial uses of one foreign country
is suddenly transferred to another, an evil under which
Germany has long suffered.

The new German system will be a step farther on
than any which has been taken by any other govern-
ment, and the immense advantages of such a system
are patent to all and the results will be immediate and
lasting. The bureaucratic system of consular admin-
istration has been carried to its extreme limit by Ger-
many, and now the government appears to have
learned that the higher and more valuable work of
the consuls requires special attainments and capabili-
ties, not only in different countries, but even in differ-
ent districts of the same country. Germany has set
herself the task of remaining what she has become—one
of the foremost manufacturing and exporting nations
in the world. What she lacks in native materials and
resources she will make up for by superior educa-
tion, organization, energy and mastery of details, and
in the furtherance of this policy every energy of the
government and people, from the Emperor to the
factory operative, will be enlisted and exerted with a
persistent, unswerving patriotic purpose. The con
sular service is to be made, like her great subsidized
steamship lines, the effective agent of the government
for pushing the trade of German merchants into every
corner of the civilized world ; and our very efficient
Consul-General at Berlin, the Hon. Frank H. Mason,
considers that it will be organized, trained and
equipped for this work with the same scientific thor-
oughness that characterizes the military, industrial
and educational systems of Germany. As hasalready
happened in law, medicine, engineering—in nearly
every field of applied science—the day of the all-round
man with a smattering of many things, but a thorough
knowledge of nothing, is definitely past, and the sue-
cess of the future will be won by the nations as well as
by individuals who can bring the highest attainments,
the largest experience, and the most consummate pro-
ficiency to bear where competition is keenest and the
richest prizes are to be won.

_———— et —

PAWNBROKING.

A large part of a recent Bulletin of the Department
of Labor is given toareport on pawnbroking in Europe
and in the United States, by Dr. W. R. Patterson, of
Iowa University. The facts obtained by Dr. Patter-
son are most interesting, although the precise origin
of the pawnbroking business is still shrouded in ob-
scurity. He is disposed to conclude that the banker
of to-day is a desecendant of the old pawnbroker rather
than that the pawnbroker of to-day has derived his
business from the ancient banker. In Holland the
pawnbroking trade can be traced to 1534, when a pawn
bank was set up by a Flemish priest at Ypres. Hol-
land adopted a system in 1614, and France appears to
have done so in the same year. It was not until 1591
that a pawn bank was established in Germany, al-
though it is believed that an experiment was made as
far back as 1198.

In the Continental-countries generally, the govern-
ment has undertaken the pawnbroking business for
the benefit of the poor. This wasdoubtless in pursuance
of the general governmental policy of supgressing the
Jews, who had been for so many centuries the money-
lenders of Europe and against whom charges of merci-
less usury and distraint had always been outstanding.
This seeis to account in some degree for the religious
tinge given to the pawnbroking business wherever a
Continental government has gone into it. The idea of
saving the poor from oppressive interest-rates has
caused some ventures to take the form of a gratuitous
loan systemn ; but as the theory has grown that the
pawnbroking industry had a business side quite as im ]
portant as its charitable side, and that its successful
conduct and permanent usefulness depend upon its
being on a self-supporting basis, the laws affecting it
have been constantly liberalized to keep pace with the
progress of the times. In Belgium, the interest varies
from 4 to 16 per cent a year; in Holland, from 5 to 18
per cent ; in Germany, the mmaximum rate is 2 per cent
a month for sums of $7.50 or less.and 1 per cent on all
Jarger sums. In Francethe maximum rate wasreduced
to 6 per cent in 1887, with a fixed charge of one per
cent on the sum loaned.

England, like the United States, has steered clear of
governmental participation in the pawnbroking busi-
ness. King Richard I. fixed therateat 10 per cent in
1199 ; the Jewish brokers continued to charge from 45
to 65 per cent, so that they were expelled in 1290. The
Lombards, who succeeded them, donot appear to have
been much better and were driven out in 1530. Several
sovereigns, including James I., Charles II., William
I1I1., and George 1., tried various plans for regulating
the trade. Laws have been finally framed which sur-
round the trade with such restraints that the poor are
protected.

In the United States the general tendency has been
to leave pawnbroking as free as any other business, so
that it does not become in any way an abettor of
crime. Pawnbroking flourishes only in an urban dis-
trict and in general in a rather congested locality.
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License fees and bonds are general, and the interest
charges vary greatly in the different States. In Maine
pawnbrokers can charge only 6 per cent a year on
loans of $25 or more ; while in one county of Virginia
the interest may be as high as 10 per cent a month.
In some of the States the sale of unredeeined pledges
is required to be by public auction, and the laws which
protect both the pawnbroker and his clients are legion.
In Boston there is the greatest immeasure of police con-
trol. Pawnshops are in charge of some thirty detect-
ives, five or' six of them visiting each broker daily,
and at least two-thirds of the robbers arrested in Bos-
ton were tracked by the pawnshops. There are laws
in some States governing the articles which may be ac-
cepted in pawn, but usually the city ordinances adjust
this matter. Asageneral thing it seems to be assumed
that the pawnbrokers are quite an honest 1ot of men;
even their patrons show a great deal of confidence in
them, and where the population is settled, as in Phila-
delphia, it is not uncommon for regular pledgers to
leave articles without taking any receipt, and in Pro-
vidence the tickets are often left with the broker for
safe keeping. Although the government does not go
into pawnbroking in this country and every reasonable
encouragement is given to pawnbrokers, there are a
few privately capitalized corporations and societies
having a benevolent aim in view, and the maintenance
of them unquestionably acts as a check upon the
rapacity of some of the brokers who are in the business
for gain alone.

>0

SAVING IN ISOLATED PLANTS.
BY ALTAN D. ADAMS.

Isolated electric plants are those devoted to the light-
ing of individual buildings, manufacturing plants, and
institutions, as opposed to general public service. The
electric machinery for isolated plants is usually located
on the premises to be lighted, and driven from some
previously existing source of power, or by an engine
or water-wheel especially installed for the purpose.
The cost of power per horse power hour delivered to
the dynamo will vary with a variety of circumstances,
but may be taken to range between 0'8 cent and 333
cents per horse-power hour in nearly all cases.

Taking a suitable cost of power for any given case,
the cost of electric light may be found when the
charges for interest on first eost of electric equipment,
its depreciation, the amount for lamp renewals and at-
tendance are known. Basing estimates on the use of
fifty-watt, sixteen candle power incandescent lamps,
the following named prices are very nearly correct:

First-class makes of dynamos may be had in medium .

and large sizes at about twenty dollars per kilo-
watt capacity, which amounts to one dollar per
lamp capacity, since 1000+-50=20, which number of
fifty-watt lamps can be operated per kilowatt of elec-
tric energy supplied. The cost of electric wiring and
fittings is not quite so uniform as that of dynamos,
but varies with the quality and style of fittings and
the kind of building in which they are used.

In factory, warehouse, and other buildings where
the electric wires may be erected in plain sight on
porcelain supports, the average cost of all electric wires
and fittings from the dynamos to but not including
the lamps may be fairly taken at $2 per lamp. In
office buildings and other places where the electric
wires are drawn into iron or other conduits, the average
cost of all electric wirings and fittings will be about
$4 per lamp. Neither of above estimates is intended
to cover the cost of the expensive brass fixtures some-
times used for electric lamps as well as gas, but the
figures for open work include flexible electric cords for
drop lamps, and the price for conduit work includes
plain iron pipe fixtures for the support of lamps.

If ornamental fixtures are desired for the support of
lamps, they may be had at a variety of prices, but
their cost can hardly be included in the necessary cost
of an electric plant. The engineer who has charge of
the power plant usually gives the necessary attention
to the electric equipment without additional compen-
sation, but an average allowance of 0-01 cent per lamp
hour may be made to cover extra services in all cases.

Depreciation and repairs, including the cost of oil
and'waste, may be safely taken at 10 per cent per year
on the cost of dynamos, and an annual interest charge
of 5 per cent should be made on the same cost. On
cost of wiring, the repairs and depreciation will be
covered by 5 per cent, and the interest by another 5
per cent per annum, making a total of 10 per cent. In-
candescent lamps at the market price of twenty cents
each, and burning four hundred hours on the average,
which is hardly more than one-half the time they are
frequently Kkept in use, cost 20 = 400 = 0°05 cent per
lamp hour. Taking as the average cost of one horse
power per hour the mean of the maximum and mini-
mum rates of 0'8 cent and 333 cents, above stated, the
averagerate becomes (0'8 + 3'33) + 2 = 2'06 cents per
horse power hour. Now, as one horse power is equivae
lent to 746 watts, it will operate 746 + 50 = 1492 fifty-
watt lamps, so that the cost of power will be 206 +
14'92 = 0°138 cent per lamp hour. Since, however, the
average dynamo of medium size will only deliver as
electric energy about nine-tenths of the mechanical
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power supplied to it, the actual cost of power per
lamp hour will be 0-138 =+ 09 = 0-153 cent.

The interest, depreciation, and repair charge on
dynamos being 010 4 0°05 = 0'15, or 15 per cent per
annum, and the first cost $1 per lamp capacity, these
charges amount to 100 X 0°15 = 15 cents per year per
lamp ecapacity ; and on the basis of three thousaud
hours per year, or ten hours per day for three hundred
days, the expense for interest, depreciation, and re-
pairs is 15 <+ 3000 = 0005 cent per lamp hour.

On theexposed class of wiring at $2 per lamp, inter-
est, depreciation, and repairs, at 10 per cent, amount to
200 X 0'1 = 20 cents per lamp capacity per vear, or
20 + 300 = 0°006 cent per lamp hour. In case of the
wiring in conduits at $4 per lamp, the yearly charge is
400 X 0'1 = 40 cents per lamp capacity per year, or
40 + 3000 = 0012 cent per lamp hour. The total cost
per lamp hour is the sum of above items, as follows :

Cost of power ........coeiiiiiiiiiiennn 0153 cent per lamp hour.

Cost of Jamprenewals.........ccuvenenes 0050 ¢ v
Cost of attendance............ceeeuvese. 0010 = o “
Interest, depreciation and repairs on
dynamo. ...........c.0e00een. e 0005 ** *
Interest, depreciation and ’repairs on R
Wiring ....eeeiiiiiiiiiiiiienn., lieees 0012 ¢ ¢ ¢ “

Total cost to operate fifty-watt lamps. 0230 ¢
This estimate for the cost of light in isolated electric
plants is based on the most expensive style of wiring,
and an ample allowance in other directions, so that it
is probably higher than the actual cost in many cases,
where cheaper power, less lamp renewals, no extra at-
tendance charge, and less expensive wiring and fittings
are had. It should be noted that nearly all the above
charges occur only in operation of the plant, so that
when not in operation the only charge is for interest
and a small part of the depreciation named. To com-
pare the cost per lamp hour of electric light from a
public supply and from an isolated plant, the interest
and depreciation, cost of wiring and fixtures may be
omitted from both charges, as they would be the same
for each, and the cost of lamps for public supply may
be taken as included in the [common charge of fifteen
cents per thousand watt hour, as this is a usual prac-
tice, the supply station furnishing the lamps

At fifteen cents per thousand watt hour, the cost to
operate a fifty-watt lamp is found from (15 X 50) +
1,000 = 075 cent per lamp hour, while deducting the
item for wiring in cost above found gives 0230 — 0012
= 0218 cent per lamp hour as the cost with isolated
piant. Dividing the cost per lamp hour with isolated
plant by the cost from public supply gives 0:218 = 075
= 0-29 or 29 per cent, showing the cost of light from
the isolated plant to be only 29 per cent of the cost
from public supply. Taking gas at $1 per thousand
cubic feet, or one mill per foot, the cost for a 5 foot
burner, corresponding to a sixteen-candle lamp, is 050
cent per hour, or 0°5 + 023 = 2'17 times the cost of a
sixteen-candle fifty-watt incandescent lamp in an iso-
lated plant.

With the cost of electric light in isolated plants at
less than one-third that from.public supply, and not
one-half that of gas, it is no wonder that the increase
in the number of these plants has been one of the most
marked features of electrical development during the
past ten years ; but the wonder is that in so many large
buildings and institutions sums are still paid for light-
ing by gas or electric power that often in one year,
and in very many cases two years, would cover the
complete cost of a complete isolated plant. To prove
this last faect, it is only necessary to remember that the
cost of first-class electric machinery and wiring is only
about $5 per lamp capacity, and then compare this
figure with the yearly charge for gas or electricity from
the publie supply.

Assuming light to be required three thousand hours
per year, the charge for electric power per lamp year
at three-fourths cent per lamp hour is 0'75 X 3,000 =
2,250 cents, or twenty-two and one-half dollars; while
with gas at one-half cent perlamp hour, the cost per
lamp year is 0'5 X 3,000 = 1,500 cents, or fifteen dol-
lars. If lamps burn so little as one thousand hours
per year, or three and one-third hours each working
day, the yearly outlay for gas is enough, and for elec-
tric power one and one-half the amount required for a
complete electric equipment. This wide difference in
cost between light from isolated plants and public
supply is inherent in the circumstances of the two
methods and cannot be overcome.

The cost of power to the public supply company is
somewhat less, usually, than to an isolated plant, but
these companies’ fixed charges are enormously great-
er, and a large part of their capital must be invested in
electric circuits between the central station and the
consulner, on which there is a heavy charge for inter-
est, depreciation, and repairs per lamp capacity. Iso-
lated plants seem certain to prove in the future, asin
the past, one of the most important fields for the ap-
plication of electrical equipments.

—_—e————,———————————

THE shortage of pig iron has been causing some in-
convenience, particularly in the West, where some
founders have had to shut down, owing to the lack of
raw ra‘erial. Itis not thought that the famine will
last very long.
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The Large Countries of the Globe and Their

Colonies,

M. Paul Barré, secretary of the Société de Propa-
gande Colonial, says L’Illustration, has compiled a list

of the colonial possessions of the various powers. Fol-
lowing are the figures which he gives :
Million
Inhabitants.

British EmMpire......ccvveeeeeeesiieioneseereeseseeeaiaceanas 406
Chinese EIPIre.........cciveeiteeenens sovnnncns coveennnnns 400
Russian Empire. .......co0t cit civiinnerieisnseneeisnes conn 1825
France and colonies............ .... 86660000 G0000006A0E0a: nG 975
United States and colonies........ vieeeseer.s veveeernnnnn. 85°5
England and colonies.... ....cceiveiiiiiiiiiiiiiiiiiisnnnnes 615
JAPADL .. .. i it it e eeiaeeee heee e eaeas 45
Austria-Hungary. «.o.oeeeiiiiit iiiitieiiiiotniiiiniiians 45
Holland and colonies............ ... HO0000G0D0aGE . 00 0oR00D0s 33
Ottoman EMPpire.  .......veeeeene voeseessesscsnes coneees 255
Belgium and the Congo State.........evvuueuueeees coennn. 235
Spain and Colonies. .. .....iiiiiieiiiiiis diiieeiinerannaaa. 18

Brazili........ & 5iiihs 55 4eueeeassersesssssnasenncsasassans
Portugal and colonies
Mexico

Of the inhabitants of the British Empire, about
40,405,000 are in Europe, 308,300,000 in Asia, 45,000,000
in Africa (including Egypt), 7,100,000 in America, and
5,500,000 in Oceanica.

France has 38,300,000 in Europe, 23,600,000 in Asia,
35,000,000 in Africa, 420,000 in America, and 150,000 in
Oceanica.

The following table gives the land area of the coun-
tries having about a million or more square miles of
surface :

Square miles.
British EMPITe ...uveuneeieesion  sreeeeersssaceanns 11,969,720
Russian Empire. ....ccocieiiiiit o vinenes tenn ciinenn. 8,803,536
Chinese Empire. .........vvvuen..
United States and possessions. ....... .....

Germany and colonies.... ......cceeeneee.vnen..

Ottoman Empire...........cooceveiieiiiiniiniieiinenns
Argentine Republic........ccovueiieivunnieninnne oo oo
Portugal and colonies........ .....ciiiiiiiiiiiiiiiinen.
Belgium and Congo State,.....
Holland and colonies............ cocoiiiiiiiiiiienanenss
Mexico
Persia...............

Venezuela. .. ..ooooooiii civiiiiiiiiis ceiiiii i 403,109
Spain and colonies.........ovviiiiiiiiiiieiiee iiiieann.

England occupies the first place in respect to her
population and area. She contains a quarter of the
human race. A second quarter is Chinese. Almost a
third quarter is contained in Russia, France, United
States, and Germany. Three-quarters of the popula-
tion of the globe are therefore governed by only six
states.

The Anglo-Indian empire contains only 125,489 square
miles in Europe, but it has 2,248,476 in Asia, 2,625,616
in Africa, 3,665,823 in America, and 3,299,781 in
Oceanica.

France has 206,960 square miles in Europe, 309,668 in
Asia, 3,706,752 in Africa (including the zone of French
influence), 78,382 in America, and 15,058 in Oceanica.

o e

A NEW ACETYLENE GAS BURNER.

Acetylene gas possesses so many advantages for iso-
lated lighting that it is little wonder the industry is
constantly progressing and is now on a sure foun:dation.
One source of trouble which consumers have had with
the new illuminant has been that owing to the great
richness of the gas it was not possible to provide burn-
ers which would consume more than one cubic foot of
acetylene gas per hour without smoking and conse-
quent loss of luminosity. This difficulty has been ob-
viated in a new acetylene burner invented by D. M.
Steward, of Chattanooga, Tenn., by the grouping of
any number of flameson one-burner and by a new air-
mixing device. Our engraving shows the construction
of the burner. The pillar does not differ from those in
general use. At the upper end of this pillaris fitted
the head of the burner proper which is made of lava or
other similar substance. The burner stemns extend from
this head and diverge from each other. They are ar-
ranged in pairs, and the jet openings in each stem are
adapted to direct the jet toward that of the adja-
cent stem. Each stemn is of cylindrical form, and is
made slightly tapering with the simaller end fitting into
the openingsin the head and its larger end surmounted
by a burner tip formned by an annular cup-shaped
flange, D, and extension, A4, in which the discharge
opening is drilled. An opening, B, is drilled through
the flange opposite the opening from the tube proper,
C, which conveys the gas to the tip (see Fig. 2). Open-
ing, B, in the flange is of larger diameter than that in
the center wall of the burner. Thisflange provides an
air space between the extension, A, which terminates
the end of the gas tube, C, and the interior of the
flange, so that as the gas is discharged from the open-
ing it will suck the air into the air space, and so pro-
vide for uniform admixture of the air with the gas dis-
charged through the aperture in the flange. The air-
mixing device is a unique feature of the burner, and is
an improvement on all previous burners, the old method
being to surround the jet of gas with a number of small
inlets or holes for air. In the new burner the cup-
shaped cavity provides a sufficient amount of air, and
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keeps the burner cooler than with any other known
construction.

The tips are so arranged that the two jets are di-
rected toward the jet from the adjacent tip, and in-
wardly in an oblique position. The jets so discharged

from each tip commingle with the jets discharged
from the adjacent tip on each side so as to form flat
flames

The head being located between the pillar and

A NEW ACETYLENE GAS BURNER.

the burner stems, the pillar is kept from becoming
heated. The burners are nade by the State Line Tale
Company, Chattanooga, Tenn.
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PECULIAR LIGHTNING FLASHES.

Our illustration is taken from a photograph by Mr.
A. E. Small, of Madison, Wis., made in June, 1898, and
was sent to us by Mr. Robert M. Long, of Sun Prairie,
Wis.

Attention is called to the peculiar ribbon-like ap-
pearance of the flash.

An experienced photographer of lightning flashes
informs us that this photograph is an excellent exam-
ple of its kind, and states that the theory is that the
lightning, in its passage through the air, is driven by
the wind so as to flatten it out, giving it the ribbon
effect. Thismay occur oftener than we are aware of,
because if the wind was driving the lightning toward
or from the camera, the effect could not be observed.
If, however, the wind blows across the field of view,

RIBBON LIGHTNING.

then an opportunity is afforded for getting a picture
of this curious kind of a flash.

The tree barely visible at the bottom of the picture
shows the flash to have moved in a horizontal direction
across the sky.

It is probable the study of photographs of lightning
flashes may become as interesting as those on the sub-
jeet of astronomy. Certainly some remarkable effects
can be obtained if the proper advance arrangements
are made.

© 1899 SCIENTIFIC AMERICAN, INC.
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Automobile News.
There will be a parade of automobiles at Newport
some time during the present month.

The first automobile club of Germany has just been
organized and the Duke of Ratibor is the president.

The United States Express Company will soon have
an automobile express wagon for trial in New York
city. Horseless vehicles are an ideal means of trans-
porting express matter in large cities.

A show of automobiles is to be held at Dover, Eng-
land, September 18 to 21, simultaneously with the
meeting of the British Association. The object of the
show is primarily to provide an interesting display
and to benefit the motor car industry.

A New Jersey automobile syndicate has recently in-
creased its capital stock to a considerable awmount in
order to establish a connecting system between New
York and Philadelphia. It is expected that this will
be a model working system for other cities.

A recent writer in a New York paper has noted the
fact that with the general introduction of automobiles
cruelty to animals will almost cease. A driver will no
longer be able to exercise his whip, and if he forces his
motor unduly he is reasonably certain of a good repair
bill.

A plan is on foot to establish an automobile line he-
tween New York and Morristown, N. J. The residents
of that town object to a trolley line which it is proposed
to construct, and it is possible that the traction comn-
pany will start an automobile line, which will be un-
objectionable.

Prince Lobenguela, of Matabeleland, recently had a
ride in a horseless carriage. When the vehicle arrived,
he inquired after the horses, and first considered it as a
‘“devil machine.” Finally he consented to mount and
thoroughly enjoyed the ride. At the end of the trip
he patted the automobile as though it were a horse.

On July 30, two automobiles beat the Paris-St. Malo
express in a race between these cities, which are 226
miles apart, making the best time ever recorded for an
automobile. They covered the distance in seven hours
and thirty-five minutes. The time of the train was
seven hours and forty-eight minutes. It cannot be
considered a very fast express train, however.

As already noted, the number of accidents to auto-
mobilists in France is constantly increasing, and un-
fortunately a large number of them cannot be traced
to any well-defined cause. The entire motor carriage
seems tofail at the wrong time, when going at a high
rate of speed. In mostinstances the carriage has been
entirely destroyed and the occupants have only escaped
death or serious injury by a mere chance.

The recent automnobile exhibition at Paris more than
paid expenses, and there is a tidy little balance left to
facilitate international contests. The exhibition showed
that what was desired by a large number of people
was an automobile carriage which should be bigger
than a tricycle and which could be sold at a price
mwuch less than the large and heavy automobile vehicles.
Those which cost about $800 are very popular.

The Automobile, a monthly magazine devoted to the
interests of horseless traction, will soon be published
in New York city. The business manager of the
magazine has just returned from Paris after a close
study there during the last two years of everything
appertaining to automobile carriage interests, and he
has secured the co-operation of competent, expert
writers in Europe. The first number of this periodical
will be looked for with interest.

Liverpool has had an exhibition of horseless vehicles
for heavy traffic. A number of lorries and heavily
loaded wagons were set at difficult tasks, even to climb-
ing zigzag gradients and running up hills laid with
smooth cobbles. A Bailey & Thornyecroft lorrie loaded.
stopped and started on a steep gradient. It succeeded
in successfully carrying its load of three and a half
tonsand restarted without skidding. It is the opinion
of English experts that if England has been backward
as regards motor carriages for pleasure, she is well
ahead with vehicles for carrying freight, and that these
wagons are destined to play an important part in the
transport work for the army.

The automobile and bicycle exhibit at the Paris
Exposition will be located in the building, at the Bois
de Vincennes, provided for the housing of the railway
exhibits of all countries. Amplespace has been secured
for the American bicycle building. It is located in
conjunction with a special bicycle track for showing
the wheels in operation. It is evidently expected that
American builders will make a larger showing than
any other country. A track two miles in length runs
around the lake in the park, which will aid in properly
showing the automobiles. A space of 4,300 square feet
in the automobile building has been secured for
American exhibitors. Ainerican builders of horseless
vehicles are now so numerous and the types which
they make are so varied that the display ought to be
one which will be highly creditable to this new
industry.
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THE STRATFORD TROLLEY CAR DISASTER.

The recent deplorable troliey car accident at the
upper part of Stratford, Connecticut, in which twenty-
nine people were killed and sixteen were more or less
seriously injured, is certainly one of the most shocking
disasters in the history of the electric railroads.
Speculation has been rife as to the predisposing
cause which led to this wholesale loss of life",

Scientific Qumerican,

15 feet on the bridge, and the expert engineer who
made an examination of the bridge states that the
wheel climbed the rail at 10 feet fromn the abutment.
The flange seems to have ridden upon the rail for 30
feet before dropping into the space between the steel
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There are many lessons to be learned from this dis-
aster. In the first place, it is simply courting disaster
to allow suburban trolleys to run upon newly laid
tracks before they have been properly ballasted. align
ed, and surfaced, particularly if the cars are of the
long body and short and rigid wheel-base type.

The second lesson is that the style of guard-
rail used on this bridge is unable to keep
a car on the bridge if it jumps the rails when

going at high speed. If wooden ties are used

but the facts that have been brought out at o N
the inquest, coupled with a personal inspec- [E —
tion of the site by a representative of the Sc1- =——— —H—

ENTIFIC AMERICAN, leave but little doubt
in our own mind as to the train of causes
which precipitated the disaster.

The accident occurred on the afternoon of
Sunday, August 6, on the extension of the
Bridgeport and Stratford Electric Railway

they should be inside and not outside the rails,
for we must remember that the tread of the
wheel israised about an inch from theties by an
amount equal to the height of the flange, and
if, as in this case, planking is laid on the ties,

another inch of height is lost. It is probable

#=| thatthe effective height of the guard-rail was

through the north part of Stratford to Shel-
ton, ten miles north, and known as the Shelton
Street Railway. The extension runs north from
the old road along the highway of the former
town for about a mile, and then turns to the left
over private property across the site of an old mill-
pond, which had been drained during the building of
the road. The track crosses the depression in which
the pond lies by means of the steel bridge shown in the
accompanying illustrations, which was built by the
Berlin Iron Bridge Company, and, except in the par-
ticulars to which reference is made later in this article,
appears to be of the best design and construction. From
the point where the track leaves the
highway to the bridge is about 700
feet, and the grade descends at the
rate of three feetin one hundred un-
til the bridge abutment is reached.

The total length of the bridge is
about 400 feet. It iscarried on steel
piers resting upon masonry foundg.
tions. The trusses are of the deck
type, and the floor consisted of ties
6 X 8 inches X 14 feet in length, laid
on and bolted to the steel trusses and
spaced and held in place by two guard-
rails of oak measuring 6 X 10 inches,
which were notched down over the ties
and secured to them by screw bolts.
The guard-rails were spaced about 12
inches on the outside of the rails.

The road was entirely new, having
been opened for traffic only three
days before the accident occurred, and
the approach to the bridge appears
to have been in a very unfinished con-
dition. This approach for the whole
600 or 700 feet of its length consisted
of a sand and gravel fill, upon which
the ties had been laid, but no great
amount of tamping or surfacing had
been done.

The car was of the four-wheeled,
rigid base type, with the axles placed
well in toward the center, and long
overhangs. It washeavilyloaded as it turned out from
the highway and started on its fatal trip down the 600
or 700 feet of grade and across the bridge. According
to the evidence of the motorman, when he started he
turned the controller three notches and did notshut off
the current until he was within 100 feet of the bridge.
He says that the car was not running fast, or any faster
than usual ; but it is easy to calcu-
late that the acceleration due to a
descent over several hundred feet of
a 3 per cent'grade, aided by the cur-
rent due to the controller being one-
third open, would result in a speed
that was probably between 25 and
30 miles an hour. The rapid move-
ment of the car over a new and
practically unballasted track ap-
pears to have produced a fore and
aft *‘ teetering” of the car—a resualt
which invariably follows when a
car of this type with along body and
short wheel-base base passes over
an uneven track. This motion was
probably greatly aggravated when
the forward axle passed from the
elastic roadbed to the unyielding
abutiment, the motorman testifying
that it ‘‘jolted a little” at this point.
[t is quite conceivable that the ver-
tical oscillation had reached a point
where the load was practically all
taken off the forward axle, and un-
der such conditions it would only
require a slight sidewise pressure
to cause the right-hand wheel to
mount the rail.

Now that this was what hap-
pened appears probable from the
evidence. The motorman stated
that he first noticed that some-
thing was wrong when he was about

rail and the guard-rail. The wheel then ran for 28 feet
against the inside of the guard-rail, which it finally
mounted, the car continuing to run diagonally upon the
ties for another 30 feet until it finally toppled over and
fell bottom up a distance of 37 feet to the bed of the mill-
pond below. The fearful mortality was largely due to
the weight of the heavy motors under the floor with the
added weight of the wheels erushing the roof-support-

2.—Wrecked car lying beneath the bridge.

ing posts, the victims being thereby imprisoned be-
tween the floor of the car and its roof. Our upper
illustration shows the car floor intact except the motor
opening, while the seats are demolished excepting that
in the rear. The car was turned back into the posi-
tion shown and the dead removed from the spot indi-
cated by the confused mass of debris.

3.—Deck view, showing where car left the bridge,
STRATFORD TROLLEY CAR DISASTER.
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1.—The upper drawing shows bridge floor as built; the lower drawing
shows improved floor with both inside and outside guard-rails.

not over 3 inches, for we must subtract one
inch for notching down over the ties, one inch
for the planking, and one inch for the height
of the wheel flange, ieaving only 3 of the 6
inches of depth of the guard-rail available.

As a matter of fact, however, good construction de-
mands that a steel rail guard be placed about 5 or 6
inches inside of each main rail. Had such rails been
in place on this bridge, when the right-hand wheel
dropped over to the right of its rail the left-hand wheel
would have had the full height of a 5-inch steel rail to
prevent its further movement in a lateral direction
across the bridge. If by any chance it had elimbed
this rail, it would still have had to
climb the right-hand steel guard-rail,
and with the assistance of an 8 by 10
wooden guard-rail placed on the ex-
treme ends of the ties., as shown in
our engraving, the further progress
of the car would be arrested.

The tracks of the derailed car ai~
outlined in our lower illustration,
which was made from a photograph
kindly loaned us by The New York
Herald. It will be seen by the track
on the right that the face of the right
wheel pressed against the edge of the
guard-rail with such force that it
finally struck a soft or biting spot,
which assisted it in mounting the
guard-rail.

A floor system constructed on the
lines above shown would, in our opin-
ion, be a perfect safeguard against
such disasters as that of August 6; but
as long as the control of a derailed car
is left to a couple of wooden stringers
placed on the outside of the rails, the
chances of its remaining on the bridge
are exceedingly slim.

- P

A School for Motormen.,

The Metropolitan Street Railway
Company of New York has a regular
school for motormen, which is de-
seribed in a recent number of The Street Railway Re-
view. The men are not given any theoretical instrue-
tion, the idea being merely to teach them the practics
duties connected with their work. A book of rules is
given to each new man, with which he has to acquaint
himself, and he is obliged to undergo an oral examina-
tion in it. The practical drill, to which considerable
time is given, is rendered possible
by a room which has fifty controller
or brake equipments. The instrue-
tor gives bell signals, and the men
operate the controllers and brakes
according to the signals which
they receive. After a thorough
practice in controller and brake
manipulation, the student is in-
structed in the clerical work to be
required of him and then is placed
with a sub instructor on a car for
two or three weeks. The company
is satisfied that the school gives it
better men than they would obtain
by immediately handing a raw re-
cruit over to an experienced motor-
man to be broken in, and considers
that it saves them large sus, not
only in motor and controller repairs,
but also on the accident account.
Weekly lectures connected with
their employment are also given
in the schoolroom, which are free
to the employés of the company.
They also have the use of a club
room, with a library and reading
roo,
—_—te —————

THE Pennsylvania Railroad is
now running a train between
Washington and Atlantic City, a
distance of 206 miles, in four hours
and twenty minutes.
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Sorrespondence.

Tripler’s Surplusage.
To the Editor of the SCIENTIFIC AMERICAN :

In answer to the criticisns that have appeared in
vour valuable journal of my theory of Tripler’s sur-
plusage, I would beg to say that I now fully admit the
fallacy of my first argument, but inasmuch as it ap-
pears that I had a wrong conception of Tripler’s pro-
cess, it does not necessarily follow that surplusage it-
self is an impossibility.

I mmust again repeat that I am not contending for the
possibility of a creation of force when I speak of the
possibility of surplusage, but simply insist that by
means of liquid air it may be possible that Tripler has
discovered a new way of utilizing a natural force. The
man who invented the first waterwheel and Tripler
may possibly be placed in the same category. It ap-
pears now that Tripler produces his surplusage, if he
produces it at all, not directly by the heat of the sun,
as he originally claimed, but by the pressure of the
atmosphere.

I can anticipate the shout of derision that will fol-
low such an apparently unscientific proposition. It
will be immediately said that my own original criti-
cisimn of the impossibility of gaining a surplus by using
the heat of the atmosphere to expand when one must
again condense against the same heat applies equally
against using the pressure of the atmosphere, inas-
much as this pressure can only be utilized by ecreation
of a vacuum, and the creation of this vacuumn would
cost as much energy as would be gained by its use.
With a perfect frictionless machine, and given a vacu-
umn to start with, the force of the air rushing into the
receiver would just furnish the energy required to
pump out the air and create an equal vacuum in
another receiver of same size and in same temperature,
etc. However, Tripler does not ‘‘pump out” air to
forin his vacuum, but he *liquefies” part of it and
utilizes the pressure of the incoming air, rushing in to
replace it, to furnish him the power for the liquefac-
tion.

It may be said that the greatest pressure alone will
not liquefy air, and certainly not 15 pounds per square
inch, which is all the pressure of the atmosphere will
furnish under best conditions. However, we start out
with the assumption that the temperature within
Tripler’s receiver or liquefier has already been reduced
to say 290 degrees or more below zero with the liquid
air sent into it previously produced in anotherliquefier
by the energy of the steam engine. Now, air liquefies
without pressure at —312°, and hence at a tempera-
ture approximating —312°, say —290°, it may be con-
sidered that a pressure of less than 15 pounds is suffi-
cient for liquefaction. The point now is to determine
whether the incoming of fresh air at 70° above zero
will tend to increase the temperature within the lique-
fier more than the liquefaction of part, say one-twen-
tieth, of this fresh air tends to decrease it. The incoin-
ing air furnishes a positive energy toward liquefaction
by its pressure and a negative energy against liquefac-
tion from its heat. If the positive energy exceeds the
negative, then a surplusage is created, and liquid air
will be produced free of cost.

H. GAYLORD WILSHIRE.

Los Angeles, July 10, 1899.

FAULTY FFATURES IN OUR PROPOSED SHEATHED
AND COPPERED CRUISERS.

By an Act of Congress, approved March 3, 1899, ap-
propriations were made for the construction of six
sheathed and coppered cruisers of about 2,500 tons trial
displacement. 1In accordance with the Act, the Board
on Construction has recommended the building of six
vessels, whose particulars, as given in the accom-
panying table, show that the new ships are to have a
full load displacement of 3,500 tons, that they are to be
of the unprotected type, that they are to carry 700 tons
of coal, and that the speed is to be 1614 knots.

The only satistactory method of judging of the merit
of a proposed type of warship is to compare it with
ships of a similar size and class which represent con-
temporary practice among the navies of the world.

The displacement of a warship, whether it be 3,500
tons or 15,000 tons, represents the working capital of
the naval architeet. In designing his vessel, he appor-
tions so much of this weight to armor, so much to arma-
ment, so much to motive power, so much to coal, and
so forth. If he wishes to increase any particular ele-
ment, it will be done at the.expense of the others. If
he uses up his displacement in providing a powerful
battery and heavy armor, he must reduce the coal
capacity or the speed, or perhaps both, and if the ship,
turthermore, is cramimed with engines and boilers in the
effort to produce phenomenal speed, either the armor
or the battery or both must suffer. The ideal warship is
that which combines armament, coal endurance, speed,
and protection in such well adjusted proportions that
she is formidable in all the elements of fighting power
without the sacrifice of any essential feature of first-
class construction

There is no branch of engineering in which there is
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less pretense than in warship building. The interests
at stake are so vital, involving in somne instances—not-
ably in the case of Great Britain—the very existence
of the nation, that every country is aiming to produce
the very best results under the appropriations that are
voted for naval purposes. Designers watch each other
closely, and borrow each others’ ideas to an extent
that has no parallel in other branches of construc-
tive work. Hence, in any such tabular comparison of
ships as that which accompanies this article, we can
easily and surely detect the general drift of expert opin-
ion as to the best type of ship to meet the present con-
ditions of naval warfare.

We greatly regret to state it as our opinion that, ton
for ton, the proposed United States cruisers are the
least efficient ships of the whole seven, an opinion
which must be shared by any one who makes a careful
study of the figures as here laid down. Not only are
the new cruisers in proportion to their size greatly in-
ferior to the U. S. S. ‘“ Montgomery,” a vessel that was
designed over ten years ago, but with their lack of a
complete protective deck and their low speed they are
a positive reversal to the ‘‘ Atlanta” and ‘‘ Boston,”
ships which represent our earliest efforts at steel war-
stip building, made over fifteen years ago.

It is no reply to these objections to point out that
the new cruisers are to be sheathed and coppered,
and that some of their displacement is due to the ex-
tra weight thus involved, for one of the United States
cruisers, the ‘*New Orleans,” is a sheathed and cop-
pered vessel, and it is only necessary to add fromn 150
to 200 tons to the displacement of the other vessels
to arrive at their actual displacement, if similarly
sheathed—an addition which still leaves them a wide
margin of superiority over the proposed cruisers.

We will now compare the new cruisers with the
other six ships enumerated in the table. The ‘‘ Mont-
gomery” being a cruiser of the unprotected class—
that is, having no protective deck, but merely a thin
‘* watertight” deck—is the ship which naturally sug-
gests itself first forcomparison. Her full load displace-
ment is 2,229 tons, or, adding 150 tons for sheathing,
say 2,380 tons, which is 1,120 tons less than that of the
new ships. Yet, in spite of this disparity, the smaller
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this question in order that the remarkable inferiority
of the new designs to a well-tried ship of the same type
and size may carry its full and proper weight of con-
vietion.

Of foreign ships, we have selected first the 25 De
Mayo,” of the Argentine navy. If sheathed and cop-
pered, her displacement would be 3,500 tons, or just
that of the proposed cruisers, while the increased
weight would reduce the speed to about 22 knots.
Here, then, we have a cruiser launched ten years ago,
and of the same displacement as otuir new ships, which
is of over 5% knots greater speed, has a more powerful
battery (the two 82-inch guns having nothing to
match them in the new designs), with six torpedo
tubes as against none, and with a complete protective
deck 2 inches thick on the flat portions and 414 inches
on theside slopes, as against a strip of 2-inch steel on the
slopes forathird of the length amidships. On the other
hand, the only point of superiority of the 1614-knot
boats is that they carry 700 as against 600 tons of coal.

The next comparison is with the ‘ Puglia,” an
Italian cruiser which, if sheathed, would displace
about 2,800 tons and have a speed of 1934 knots. On
700 tons less displacement, she carries a somewhat more
powerful battery and 50 tons more coal, has a com-
plete 1-inch protective deck and 34 knots advantage
in speed, besides carrying two torpedo tubes. This is,
perhaps, the most striking comparison of all, for it
shows that as compared with a boat fully 25 per cent
larger than herself, the Italian cruiser, if sheathed,
would possess a positive superiority on all points of
comparison and an overwhelming superiority in speed
and protection.

Japan, on 200 tons less displacement (supposing the
“Suma” were sheathed), possesses a vessel with 34
knots more speed, a complete protective deck, a
slightly less powerful battery, and two torpedo tubes
as against none.

Finally, as showing that our 1614-knot cruisers are
directly at variance with the latest trend of ideas in
naval construction, we quote the cruiser * Novik,”
now under construction in a German yard for the Rus-
sian navy. She is said to be the first of a fleet of ten
similar ships, whose designer represents the theo-

Name of ship....... Proposed Cruisers.| ** Montgomery.” | *“ New Orleans.” | ‘25 de Mayo.” “ Puglia,” ** Suma." “ Novik." ;
Name of navy.. United States, United States. United States. Argentina. Italy. Japan. Russia, |
Date.. ....oons 1899. 1889. 1896. 1890. 1398. 1899. 1899. I
Full load displace-
ment, tons..... 3,400 2,229 3,437 3.300 2,650 3,100 3,000
L. W. L. length...... 20 ft. 298 ft. 346 ft. 325 ft. 269 ft. 306 ft. 8 in, 347 ft,
Extreme beam....... 43 ft. 37 ft. 43 ft. 9in, 43 ft. 41 ft. 40 ft. 10 ft.
Total bunker capa-
city, tons .._.... 700 340 800 600 750 627 500,
Trial speed, knots.... 16%% 19 20 224 20 20 25
Protective deck. . .. none at ends none 114 in. to 3 in. 2 in. to 434 in. 1in. 1in. 1}4 in. to 2 in.
Battery.............. ten 5-in. r. f. ten 5-in, r. f. 8ix 6 in. r. f. [two 82-in, B.L.R.| four5:9.in. 1. f. | two59.in.r. f gix 6-in. r. f.
eight 6-pdra. six 6-pdrs. four 4'7-in. r. f. | eight 4-7-in. r. f, ! 8ix 4'7-in. 1. f, 8IX 47-in. 1. f. numerous
two 1-pdr. two 1-pdr, ten 6-pdra. twelve 3-pdrs. one 12-pdr. twelve 3-pdrs. secondary
four machine guns two Colts four l-pdr. twelve 1-pdr. eight 6-pdre. battery
one field gun  |one 3. in. field gun four machine guns two machine guns
. two field guns
Torpedo tubes....... None. 2 8 6 2 2 6

and older boat has the same battery and 2l knots
higher speed; whereas, on an increase of over 1,100
tons in displacement, the new designs can only show
an advantage of 360 tons of coal and 2 inches of steellaid
on the slopes of the unprotected deck fora third of the
vessel’s length amidships. The ‘‘ Montgomery,” more-
over, carries two torpedo tubes. The extra speed and
the torpedo outfit offset the extracoal carried by the
new boats. So that we have about 1,000 tons of dis-
placement unaccounted for, even if we admit that the
acconimodations for officers and crew are improved.

The comparison with the * New Orleans ” of our navy
is particularly interesting, as the ships are of practically
the same size and both are sheathed and coppered.
The ‘* New Orleans” was in active service through-
out the war, and on one occasion fairly smothered
the Santiago batteries in a single-handed duel ; indeed,
shie has received the highest indorsement from naval
officers, and it is with them, surely, that the final word
as to a vessel’s efficiency must lie. The comparison
shows an overwhelming superiority for the *“ New
Orleans,” for on about the same displacement she car-
ries 100 tons more coal, she has 8% knots more speed,
she has a complete protective deck with a maximum
thicknessof 3 inches, she carries three torpedo tubes to
none in the new designs and her battery is considera-
bly more powerful. At a cruising speed, she cansteam
about the same distance as the new boats, she can
run away from them or run them down at will, andin a
stand-up fight she could deliver a greater energy of
fire, while her protective armor would give her an in-
comparable defensive advantage.

Just here, it will be well to state that the alarmist
rumors as to instability of the ship are altogether un-
founded. Inquiry of officersin the Construction Depart-
ment elicits the information that the ‘‘New Orleans”
was never reported to be unstable, and inquiry of the
officer who commanded the ship during the war brings
the statement that in a heavy sea off San Juan, when
all but empty of coal and aminunition, she showed an
apparently ample margin of stability. We touchupon
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ries of Admiral Makaroff, one of the most brilliant and
thoughtful naval strategists of the day. This vessel is
to combine the qualities of the torpedo-boat destroyer
and the cruiser ; and with her armarnent of six 6-inch
rapid-fire guns, and numerous secondary battery, comn-
bined with six torpedo tubes of the under-water type,
her offensive qualities may be said to be at least equal
to those of the 1614-knot cruisers. If sheathed, the
** Novik” would displace 3,200 tons. On 300 tons less
displacement, she carries 200 tous less coal than our
proposed boats, but, as against this, she has a com-
plete protective deck, 1) inches on the flats and 2
inches on the slopes. It is when we come to the com-
parison of speed, however, that the enormous disparity
between the two boats is seen, for the ‘* Novik” will
be 50 per cent faster, having a speed of 25 knots as
against the 1614 knots of our cruisers.

If the facts of the above comparison prove anything,
they establish that if we build the six proposed cruisers,
we shall possess a class of vessels regarding which we
shall be bound to admit that, for their size and date,
they are the slowest and most defenseless vessels in the
world, and quite unable to stand cowparison with sim-
ilar foreign ships in military, tactical, or strategetical
efficiency. Further reference to this subject will be
found in our editorial eolumns.

OO

The General Liquid Air Company.

The General Liquid Air and Refrigerating Company
has been reorganized, and its capital stock has been in-
creased from $300,000 to $10,000,000. We have already
described in detail the plant which demonstrated the
efficiency of the process.

It is extraordinary that miners still refuse to use
the safety lamps, even when they have had terrible
lessons in their own mines. A strike is now said tobe in
progress in one Pennsylvania mine because the miners
object to using safety lamps, yet less than two years
ago an explosion occurred in the same mine in which
several men were Killed,
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Science Notes.
Lord Kelvin has been given the freedom of the city
of London through the Spectacle-Makers’ Company.

The remains of not less than twenty extincet animals
have been uncovered by the Wyoming scientific ex-
pedition, to which we have already referred. Three
tons of bones have been found in two days.

The Belgians are an eminently commercial people. In
Antwerp ten traveling commercial scholarships of
three years’ duration, with an annual income of $1,000,
are given to students who most deserve such opportuni-
ties.

George Averoff, the wealthy Greek, died recently at
Alexandria, Egypt. He was a great philanthropist,
and it was due to his generosity that it was possible to
revive the Olympic games in Athens, in 1896. He re-
built the Stadium at an expense of more than $600,000.

Interesting experiments were recently conducted on
board the French battleship ‘¢ Jauréguiberry,” to de-
termine the limit of distinct vision at sea. Fron the
** Jauréguiberry ” a balloon was held captive at an ele-
vation of 1,300 feet while the ‘ Carnot” endeavored
to locate the balloon with her searchlights at distances
varying from five to twenty-five miles. The experi-
ments proved that the limit of vision under the cir-
cumstances was about twenty miles.

It is reported that Herr Montag, of Mannheim, has
succeeded in producing coal artificially. At present
the newspaper reports are meager, and according to
them the new fuel does not develop poisonous gases,
creates but little soot, leaves no slate and but a small
amount of ash, the latter resembling wood or cigar
ash. The fuel is commposed of 92 per cent or 94 per cent
of ordinary earth and 6 per cent to 8 per cent of cherui-
cals added. It is said that patents for the invention
have been applied for in seventeen countries. If this
news proves to be authentie, the developments will be
looked for with great interest.

A number of gems are being found in the Lake
region, and quite a number of diamonds have been dis-
covered. .No less than seventeen well identified dia-
monds, varying in weight from one-half to more than
twenty-one carats, have been discovered in the region
of the Great Lakes. The localities in which these dia-
monds have been found are distributed over an area
nearly 600 miles in length and 200 miles in width, with
its longer axis trending almmost exactly northwest and
southeast. Nearly all the diamonds were obtained
from the deposits of glacial drift. The colors vary
from white to white tinged with green and pure yel-
low. Several of the stones are remarkably fine gems.

The Randolph & Clowes Company, of Waterbury,
Conn., has just been made into a stock company under
the name of the Randolph-Clowes Company. They
manufacture seainless tubes up to 38 inches in dia-
meter, whereas the largest tubes made in Europe are
only 12 to 14 inches in diameter. In this country, until
quite recently, except those manufactured by the com-
pany to which we have referred, seamless tubes have
been made only up to 8 inches in diameter. Of course,
in order to produce tubes of anything like a diameter
of 38 inches, special machinery is necessary and it
naturally requires great experience to produce tubes
of this nature. This company has made a large num-
ber of torpedo tubes for the government. The large
tubes are used for pump linings, fire extinguishers, air
chambers, soda fountains, ete.

United States Commercial Agent Atwell, of Roubaix,
gives some information regarding Dr. Mendels treat-
ment for tuberculosis which has created considerable
interest in Europe. The treatment consists in inject-
ing daily into the bronchial tubes essence of eucalyp-
tus, thyme, and cinnamon, held.in solution in olive
oil. The oil desecending slowly comes into contact with
the walls of the tubes in the upper lungs. The vapor
which is set free saturates the air in the lungs and
acts on the mucous membrane as far as the air pene-
trates. Dr. Mendel has treated sixteen tuberculosis
patients and two suffering from simple bronchitis. In
these cases he has noted, after a treatment of one or
two weeks, a lessening or complete cessation of the
cough and expectoration, as well as a return of sleep,
appetite, and strength.

Dr. Robert Stein, of the United States Geological
Survey, will leave Washington some time during
August on an Aretic expedition, the object of which
will be the exploration of the islands lying north of
the continent. They will be landed from the Peary
supply steamer * Diana” near Cape Sabine, the east-
ern extremity of Ellesmere Land. Here houses will be
built and a reconnoitering trip will be made westward
to ascertain whether the inlets afford communication
with the western sea or not. If there is no such com-
munication, the trip to the western coast will be made
overland. The winter nights will be spent in taking
observations, and the westward trip will be begun
about the beginning of March. The explorers hope to
be able to reach Cape Eden, and so complete the out-
line of Ellesmmere Land, but the direction of the trip
will, of course, be determined by the windings of the
unknown coast.

Scieutific dmerican,

Engineering

Nearly one thousand bids have been received by the

Navy Department for the machinery of the Brooklyn

dry dock, which was destroyed by fire last spring.

The lowest bid was $165,000. For the six cranes the
bids range from $35,000 to $60,000.

There has been great difficulty in coaling the trans-
ports at Manila, which has resulted in delay in send-
ing home the volunteers. There is now, however, on
the way to Manila a hoisting apparatus which will
enable the ships to be coaled at the rate of 600 tons a
day.

An explosion has occurred on the ‘* Argonaut,” which
was in dry dock in Brooklyn. 1t is said that it was
caused by the introduction of a lighted lamp into the
gasoline tank of the submarine boat. Three men were
injured, but fortunately not seriously. The damage to
the boat was slight.

The White Pass and Yukon Railroad will be formally
turned over to its owners by the builders on August
20. The forty-mile stretch between Skaguay and Lake
Bennett was constructed at a cost of $2,000,000, ex-
clusive of equipment and rolling stock. The work of
extending the line to Fort Selkirk will be begun at
once and will be continued all winter.

Notes.

Bombay has a railroad which is used in connection
with the sanitation of the town. According to The
Engineer, it is over three miles long, and is intended
for transporting the road sweepings to a piece of land
nearly nine hundred acres in extent. It is considered
that this track will fulfill all requirements for about
twenty-three years. The sanitary authorities have
tried two systems of destructors, but both have been
discarded.

Forty-five acres of land on the ocean beach south-
west of San Francisco are to be condemned by legal
proceedings for the erection of heavy batteries for the
defense of the harbor. The site commands the south-
ern approach to the harbor and is admirably adapted
for fortification purposes. It has a fine fresh lake in
the rear which is fed by subterranean springs. Work
on the battery will be commenced as soon as the
government secures a title to the land.

A few days ago the final trials of the Holland sub-
marine boat were held over the course in Peconic Bay.
The trials were for the purpose of ascertaining the
effect of wave motion upon the vessel while going at
a high rate of speed while on the surface, and to see
if a high speed could be obtained at any increased
power. The vessel showed remarkable ability in mak-
ing rapid headway in moving backward when the
power was increased. The trial was made over a thou-
sand foot course, and the time was1:23; a trifle more
than 112 horse power was used. This gave the boat
a speed of about ten knots an hour. The new set of
dynamos, to be operated by oil, will be installed in the
boat to take the place of those now operated by air.

The gas works of the Logansport and Wabash Valley
Gas Company, of Wabash, Indiana, were destroyed by
a terrific explosion, which shook the city. The ex-
plosion took place on August 7. The superintendent
and his assistant had just completed charging the
tanks with calciumn carbide and water when an ominous
bubbling was noticed in one of the tanks, and the
water was shut off. There was then an explosion in
which there was a column of flamme eighty feet high.
It carried away the iron roof of the works, which was
hurled into the air and then settled down to the
ground ainid a mass of bricks fromn the walls. The
company installed the acetylene plant less than a year
ago. It was probably the first ever put in, in this
country, to illunrinate a city, although an Italian city
has been so lighted for some timme. Many plate glass
windows in the business part of the town were broken
by the shock, but fortunately no one was seriously
hurt.

There is a great necessity for the introduction of
American safety appliances on foreign railroads. In
1895-96, on the railroads in Prussia more than 250 rail-
road employes lost their lives by accidents and 550
were injured ; 1896-97, the figures were 264 killed and
667 injured. On the English roads, in 1897, an aver-
age of one brakeman in every 274 was killed, and one
in every 15 injured. A member of Parliament supple-
mented these figures with the astonishing statement
that in twenty-five years, 1872-1897, among 1,500,000
English soldiers, 1,396 were killed in battle, while in
the same period 9,000 railroad employes were Kkilled.
This certainly shows that there is great need of an imn-
proved type of railway coupling and other safety Jde-
vices, both in Great Britain and on the Continent. In
Russia the government is now introducing American
air brakes throughout the railway system, and it is
probable that automatic couplers will also be insisted
upon. When improvements of this nature are con-
templated, those who were concerned with selecting
the particular appliances to be employed will not
ignore, says The American Exporter, that the United
States is the country in which automatic couplers
were first invented and in which they have been most
universally used.
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Electrical Notes.
Two hundred and forty-eight people bave been killed
by trolley cars within the limits of the old city of
Brooklyn, since the introduction of the electric cars.

The Prussian State Railroads have given an extended
trial to a systemn of electric lighting taking the power
from the axle. This system has now been abandoned.

According to The Electrical Review, plans are being
matured for substituting electricity for steam in the
ferry-boats plying between Philadelphia and Camden,
New Jersey.

In a new system of pressing cloth, German silver
wires are embedded in asbestos laid up between two
sheets of card, the two terminals of the wires being
brought to opposite corners of the cards; the whole is
then used between the folds of the cloth to be pressed.
Contact is made by means of clips. The temperature
can be perfectly controlled, and there is no danger of
burning the goods.

Each week fuller particulars regarding the destruec-
tion of the Volta exposition appear in the foreign
papers. We have already on two occasions referred to
the instruments used by Volta, which were destroyed.
It now seems that almost all of the Volta autograph
letters, his books, correspondence and an almost per-
fect library of books on electricity from the days of his
discoveries to the present time were destroyed.

According to The American Exporter Messrs. Vickers
Sons & Maxim, Limited, of Sheffield, Engiand, has
just placed a contract in the United States for two elec-
tric battleship cantilever cranes and trestles and the
same number of electric cantilever yard cranes for
their great shipbuilding works. This will be the larg-
est shipment of cranes ever made to England from the
United States and it will form the largest electric
plant of this kind ever erected in England. The
contract calls for an expenditure of $350,000.

In Europe, all kinds of schemes are adopted to
outwit the surgeons who examine conscripts as to their
availability for military service, and the Roentgen rays
have unmasked such frauds. Some time ago a soldier
in a military hospital claimed to have been bitten by a
horse. A photograph of the finger was obtained and
five needles were discovered in it. The next day an-
other photograph was taken, and it was found that
the soldier had removed one of the needles. The sur-
geon took out the remaining needles. The soldier had
injured himself in order to obtain relief from irksome
military service.

The San Juan and Rio Piedras Railway Company
has been incorporated at Albany, New York, to oper-
ate an electric railway and furnish electric light at
Porto Rico. The company will operate the first elec-
tric railway and electric power plant on the island. It
has purchased a steam road eight miles long and elec-
tricity will be substituted as a motive power, the over-
head trolley system being used. The work of recon-
structing the road has already begun. San Juan will -
also be furnished with arc and incandescent lights. It
is believed that it is the intention of the new company
to build a parkresort on the sea coast between San
Juan and Rio Piedras.

The new power house of the Third Avenue road
will be 320 feet long and 250 feet wide. 1t will rest on
a table of concrete 7 feet thick which will in turn rest
on piles 40 feet long. There will be thirty-two batteries
of large boilers, sixteen engines each developing 4,000
horse power and which can be worked up to 6,000 horse
power, consequently the complete system when it is in-
stalled will furnish 96,000 horse power. It issaid that
the generators will be placed between the cylinders of
the engines, in order to avoid waste of power in trans-
mission and the use of the long shafts. The current
will be generated at pressure of 1,100 volts and will be
reduced at branch stations to 500 voits.

Of the thirty-nine street railways in and around
Paris, ten use steam motors in one form or another for
traction purposes. Two employ ordinary locomotives ;
two the Lamm and Francy methods; four employ the
Serpollet system, and two the Rowan system. Other
lines use the Mekarski system of compresed air. Four
employ self-contained cars operated with compressed
air. Six use cars worked by electrical accumulators and
two with combined accumulators and overhead wires.
One is worked electrically by means of a surface con-
tact ; another, says Electricity, is operated by means
of overhead wires and partly by conduit, and still
another is propelled by means of a cable.

An American manufacturer of machine tools is now
making niagnetic chucks, which are designed to do
away with bolting, strapping or otherwise fastening
down work by the usual methods, which require con-
siderable time. The chucks are made for the planer,
lathe or surface grinder. The mechanism consists of
an electro-magnet made in box form completely inclos-
ing an electric coil. A switch is provided to manipu-
late the current, which is taken from the regular 110-
volt shop-lighting are circuit, and any of the chucks
can be connected in place of a lamp. An automatic
switching device has also been devised for alternately
opening and closing the circuit as the platen reverses.
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EXPERIMENTAL TEA GROWING IN THE
UNITED STATES.
BY J. A. STEWART.

For many years the practicability of tea growing as
an industry for the southern districts of the United
States has been the object of more or less study and
experimentation. Hitherto there has been no feasible
solution of the great problem of adaptation, although
it has been repeatedly urged that persistent effort ac-
companied by intelligent study of the
subject would bring ultimate success.
The expenditure of time and money in-
volved, in addition to the strong doubts
of final results, have frequently caused
abandonment of the efforts after brief
experiment. The great obstacles have
been cost of labor and deficiency of rain-
fall. Oriental wages are so meager that
competition is seemingly impossible, and
the amount of rainfall deemed essential
for profitable production is greatly in ex-
cess of any registered precipitation in the
South.

The promising results, however, which
have recently been attained through the
sustained efforts of Dr. C. U. Shepard, of
Summerville, S. C., are calculated to at-
tract general attention and to diminish
in alarge measure the existing incredulity
as to profitable production of tea in the
United States. Dr. Shepard is a scientist
of means and culture whose perseverance
and skill have apparently demonstrated
that the domestication of the tea industry
is a certainty of the near future. His
work has recently received the hearty in-
dorsement of Secretary Wilson of the Agricultural De-
partment and of Congress in an appropriation of $5,000
for the use of that department in furthering the scheme
of investigation. The public is naturally interested in
this subject, which has such an economic bearing, for
last year 71,937,715 pounds of tea at a price of 14 cents
a pound were imported, representing an industry of
$10,000,000.

Dr. Shepard’s experiments thus far are chiefly valu-
able along the line of agricultural science precursory to
ultimate viectory on an economic basis. His estate,
called Pinehurst, consists of about 700 acres of gently
undulating grounds dotted with thick woodlands.
A large part of the domain is occupied by the Pinehurst
Garden Park, devoted to the culture of a noticeably
fine collection of ornamental trees and shrubs, includ-
ing Deodar cedars, Retinosporas, Biotas, Ma.gnolia.s,

Scientific Jmevican,

possibly to the necessity for overcoming the original
acidity of the soil. Delay was also occasioned by the
erroneous plan of pruning, following the foreign prac-
tice and adopted at the beginning, whereby clean
stems were maintained, and the loss of many plants re-
sulted. So great was the degree of disappointment at
this stage that it well nigh forbade a continuation
of the experiment. In consequence, little leaf was
picked until 1894, when 151 pounds of green leaves were
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it is from one to twoounces ; in India and Ceylon three
to five ounces. In the last named countries thereare a
few exceptional estates which annually produce over
1,000 pounds of tea to the acre. Dr. Shepard looks for
the doubling of the output for a year or two, although
he states that it is impossible to estimate the limits of
expansion before the plants reach maturity. The in-
crease eachi year, it is to be noted, has amounted to
almost 100 per cent, with the exception of 1897, when a

prolonged autumnal drought materially

INTERIOR OF PINEHURST (S. C.) TEA FACTORY—DRIERS FOR FIRING TEA.,

garnered, later crops being: 1895, 333 pounds; 1896,
600 pounds ; 1897, 648 pounds ; 1898, 1,200 pounds. Last
year the green leaves afforded nearly 300 pounds of
Pinehurst best black tea, which retails in Charleston
at $1 a pound.

At present this Rose tea garden contains about one
thousand bushes, each bush composed of many stems»
the result of cutting out the main stem to induce a lux-
uriant sucker growth. Two hundred of the younger
plants which replaced the older ones that died natural-
ly produce less leaf ; and altogether the garden of a
little less than an acre contains the equivalent of nine
hundred plants in good bearing. The usual number in
Oriental gardens is two thousand plants to the acre.

On the basis of nine hundred plants, the production
per bush is almost five ounces of tea, which equals the
best yield per bush of Ceylon and India and is from

interfered with leaf produect.

This gratifying result of an experi-
mental tea garden presages final economic
success and attests the wisdom of the me-
thods of cultivation adopted by the grow-
er. Two larger gardens, also formerly
piney woods ponds planted with Darjeel-
ing seedlings, promise successful rivalry
within a few vears; and yet others give
token of still greater productiveness.

The main points to be observed in cul-
tivation inhere in the method of pruning;
first, directed to the gradual extension of
the breadth of the plant, thus increasing
the numberof shootsavailable for picking,
and second, to strengthen these shoots,
that their vigor mmay be maintained up to
the last flush and they are able to react
quickly in fresh delicate foliage. Both
scientifically and economically, this is
better than the plan pursued in India (of
a single severe pruning every fourth year
and a rest the year following), as there is
no depreciation in the strength of the
plant and no loss of crop entailed.

The experiment has further depended
for its degree of success on the selection of plants that
will produce fine tea and yet withstand frost, seeds
from the higher grades of Ceylon and Assam being too
tender, while the older varieties of the plant produced
in China will endure a temperature of 25 degrees. The
most promising variety, combining hardiness with a
good-sized delicate leaf, is that brought fromm Darjeeling,
at an elevation of 3,000 feet.

By means of draining in connection with deep soil
cultivation, a more ample and lasting supply of mois-
ture has been secured for dry times. This conserva-
tion of moisture is also furthered by a careful system
of surface culture which greatly prevents evaporation
from the upper stratum of soil. A gain equivalent to a
fall of 10 to 15 inches of rain has thus been secured, and
tea growing made possible in any region where the
vearly rainfall equals 56 inches. Asiatic authorities
assert that from 80 to 100
inches are essential and

Camellias, Cupressus,
J upipers. and camphor
trees. Hedges are pre-

dominant, such as Privets
of various species, Spir®a,
Hibiscus, Lagerstremias,
and Citrus trifoliata, the
last an eminently success-
ful barricade against the
intrusion of cattle.

About fifty acres of this
beautiful estate are set in
the tea gardens, which are
in a noticeably high state
of cultivation. The *Rose
Garden’’ patch of tea,
planted in 1890, has been
in bearing a sufficient
length of time to give
measurable results. The
chosen site for this initial
garden was an old piney
woods pond, with its black,
rich (in humus) but sour
surface soil overlying
quicksand and a substra-
tum of clay. The ground
was thoroughly subsoiled,
drained, and heavily sweet-
ened with burnt marl. It
wasafterward plowed deep-
ly, followed with a subsoil
plow stirring up and pul-
verizing to a depth of 18
inches or more. In pre-
paration for the garden,
the seeds, when received
from the Orient, had been
at once sown in beds of
light fibrous soil and shad-
ed from the direet sun, the
native habitat of tea plants being an undergrowth in
shady forests. In a few months after the soil treat-
ment about one thousand seedlings of the acclimated
Assam-hybrid tea were set out 6 by 6 feet quincunx,
and shaded on the southwest side by the insertion of a
broad shingle.

There was considerable slowness evidenced in the
early growth of the species (which resembles in this re-
spect its relative the Camellia japonica), attributable

TEA GROWING IN SOUTH CAROLINA—PICKING TEA LEAVES RAISED FROM SEED FROM THE

“DRAGON’S POOL” GARDEN IN CHINA,

two to five times the average of China and Japan. If
it were a full acre, the yield of the Rose garden would
be nearly 400 pounds of prepared tea last year. And if
the plants had been set in closer proximity to each
other, as has been done in later gardens of the estate in
conformity with Oriental usage, the output per acre
would be greater. The Rose garden has not quite at-
tained its maturity. The average yearly production
per bush in Japan does not exceed one ounce ; in China
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the greater precipitation
should come in the early
part of the year. Some of
the best tea districts are
known to have 120 inches
of rain per annum. In
districts favored with suffi-
cient heat and moisture
the operations of manufac-
ture proceed uninterrupt-
edly during the whole peri-
od of aective growth, the
plants furnishing from
fifteen to twenty pickings
yearly.

In his method of curing
the leaf, Dr. Shepard does
not permit direct sunlight
to strike the tea leaf either
in withering or in the final
drying; consequently there
is little or nored leaf inthe
product until the autum-
nal plucking when it seems
to be almost inevitable on
account of some unknown
chemical changes in the
leaf. The Pinehurst black
tea is made very largely
by mechanical process,
which is used in sifting,
rolling, oxidation, and
firing. Green tea of the
highest type has been pro-
duced, the sort that gives
a pea green liquor and re-
actsat once on the nervous
system. It is made from
the same leaves as the black
tea, the difference being in the preparation. Green tea
has to be made entirely by hand. and is on that ac-
count very costly. If fired at a snitable low tempera-
ture to preserve its fragrance, it is apt to undergo a
change in a couple of months whereby the liquor
changes from green to yellow.

The Pinehurst black tea retails in the Charleston
market at $§1 a pound. It has been pronounced by an
expert after an exhaustive test as comparing favorably
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with Ceylon tea selling in the New York market at 25
cents a pound wholesale. It has some of the charac-
teristics of Ceylon tea, but is radically different from
Formosa Oolong tea, which it resembles somewhat in
appearance.

As is well known, the finest teas made in the Orient
will not bear transportation to the United States, and
are never seen in this country. As Dr. Shepard is aim-
ing at the production of these finer grades, the leaf
plucked from his bushes rarely con-
sists of more than the Pekoe tip and
two leaves, and then only to the first
Souchong. The picking of a coarser
and larger leaf or two would, of course,
greatly increase the yield and lessen
the cost. The actual cost per pound
of the several operations in the growth,
picking, and curing of the crop of 1898
were: pruning, 3 cents; manuring, 3
cents ; cultivation, 114 cents; leaf
picking, 14 cents; factory work, 6
cents; a total of 2714 cents. Possible
reductions on a conservative estimate
lessen the cost of production to 16 cents
a pound. The chief expense, it is seen,
is that of picking, which is about eight
times more than the same work would
cost in Asia and at present rules out
competition as regards the lower price
teas.

In facing the difficulty of obtaining
laborers when lhe needed them, Dr.
Shepard has hit upon a plan whieh
savors largely of humanitarian endea-
vor. Seeing the mass of idle young
colored people about him, he proposed
to give them the elements of an educa-
tion, providing school house and com-
petent teacher at his own expense, on the conditions
that they would learn also to pick tea at reasonable
wages for the service, a mutual benefit plan which has
resulted favorably to all concerned.

In the establishment of a large tea estate. a consider-
able initial outlay is naturally required. The expense
of raising and setting out the tea seedlings varies from
$25 to $50 an acre whether raised from foreign or domes-
tic seeds. A suitably equipped factory is necessary,
costing from a few thousands upward, according to the
proposed scale of operations. But the permanence of
the investment commends it. The best Japanese tea
comes from bushes 200 years old. The annual output
already realized at the Pinehurst tea gardens reached
a total of 3,500 pounds during 1898.

The plan of the National Department of Agriculture
to establish a tea farm in every Southern State as soon
as this can be done intelligently will
lead to more general experimentation
by our scientists with these plants
of the tropics. Aside from the work
of Dr. Shepard very little has been at-
tempted in a strictly scientific nanner.
The Japanese have done something in
the way of analyzing the tea leaves at
different seasons, but their conclusions
are far from being conclusive or satis-
factory.

THE RETURN OF ADMIRAL
DEWEY,

Since the time of the nations of anti-
quity, the homecoming of a great war-
rior, successful either on land or sea,
has ever been the occasion of great
demonstrations, such as no other event
can inspire, so that we feel no apology
is necessary for the presentation of a
number of views of Admiral Dewey’s
arrival and subsequent sojourn at
Trieste, Austria. The American peo-
ple hold Admiral Dewey particularly
dear by reason of his daring achieve-
ments at -Manila. To-day personal
valor in the navy is not to be under-
estimated, but it is the mind rather
than the hand which wins the day.
It takes a brave officer to run his ves-
sel through a harbor protected by con-
tact and observation mines, and this
warfare, in which brain power plays
such an important part, has begotten
an entirely new type of sailor. Ad-
wmiral Dewey is such a man. With
experience in a previous war when
ironclads were in their infancy. he
combines all the skill of the old school with that of the
modern officer who learns from day to day, and who is
constantly on the alert to gain information regarding
vessels ‘“ built and building” or on gunsand armor.

The battle at Manila Bay occurred at a most oppor-
tune moment, allaying our fears that we were unpre-
pared. and striking terror to the Spanish arms. It was
the beginning of hostilities and the beginning of a viec-
torious end. The battle won, Admiral Dewey remain-
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ed at his post administering the affairs of the unsettled
community until even he felt the need of a rest, and he
is now making his way westward on the flagship
‘“Olympia” via Hong Kong, Colombo, and the Suez
Canal, and then by way of Europe, and he will prob-
abiy arrive at New York about October 1, where he
will receive such a welcome as no other American has
ever had.

The ‘ Olympia” reached Suez July 13, and then it
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interest, and all day long the piers were crowded with
persons anxious to see the vessel or to catch a glimpse
of the unassuming victor of Manila Bay, and small
boats constantly crowded around the cruiser. On
July 22, Admiral Dewey visited the park and castle of
Miramar, which was built by Maximilian, whose brief
occupancy of the throne of Mexico ended so soon in
death. The Admiral was particularly interested in the
many mementoes and reminiscences of the Prince
which were scattered about every-
where according to the good old con-
servative European customs. In the
evening, a banquet of twenty-two cov-

ers was given on board the ‘‘Olym-
pia,” and the next day a visit was
made to Optchima, an elevation of
1.085 feet, which ecommands a beauti-
ful view of the city and harbor. Not-
withstanding the fact that Admiral
Dewey objects to have his photograph
taken, he found photographers every-
where, and he is said to have been
greatly amused by the assiduity with
which he was pursued. One of cur
engravings shows the Admiral with
Captain Lamberton and Consul Hoss-
feld and Lieut. Brumby paying official
visits, and the Admiral walking and
driving in the park at Miramar. At
the various dinners which took place
and in the official calls, Admiral De-

DYEING, WEIGHING AND PACKING TEA LEAVES.

was known that Trieste would be the first European
port to bid him welcome. The ‘‘ Olympia” reached
Trieste on the morning of July 20; she came into port
with her colors flying and exchanged the twenty-one
gun salute with the fort. Our engraving is made from
a photograph taken as the first gun of the salute was
fired. Consul W. S. Hossfeld boarded the cruiser and
exchanged congratulations with the Admiral. Subse-
quently the Port Captain, the Captain of the *“ Amphi-
trite,” and the Admiralty Captain, in the absenceof the
Austrian Admiral, boarded the * Olympia” and wel-
coined Admiral Dewey. The Hon. Addison C. Harris,
American Minister to Austro-Hungary, with his first
secretary, and Captain Beehler, Naval Attaché to the
American Legations at Berlin, Vienna and Rome, next
arrived, and then came the local authorities. One of
our engravings shows Minister Harris leaving the

“OLYMPIA”

“ Olympia.” Among the other visitors were consuls of
several countries and various officials. Then followed a
round of visits which the dignity of the Admiral’s high
rank demanded, and all were greatly charmed with his
affability and modesty. A banquet was given in the
Hotel de Ville by Minister Harris. The military author-
ities posted a guard of honor outside the hotel where
the Admiral was stopping.

The visit of the ** Olympia” to the port created great
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AT TRIESTE—THE SALUTE.

wey never once let fall a single word
which even the most ingenious diplo-
mat could twist into an opinion on
international problems.

While at Trieste, he cabled that the
arrangements made for his reception
at Washington were satisfactory to
him, and he will soon have the greatest honor ever
conferred on a soldier or sailor in the history of our
country, the sword voted to him by Congress being
presented to hin by the President on the steps of the
Capitol at Washington.

On August 1, the *“Olympia” sailed for Naples at
four o’clock in the afternoon and arrived at that beau-
tiful ecity on the morning of August 5. An enormous
crowd assembled to see Admiral Dewey, and all who
are familiar with the mercurial temperament of the
pleasure loving Neapolitans will not be surprised to
learn that their greeting was enthusiastic, and they
cheered him lustily. Many buildings displayed Ameri-
can colors and the reception by the Prefect and muni-
cipality was most cordial. Italian officers are to give
the Admiral a dinner on a warship, and he has been
asked to be present at the launching of an armorclad
and there seems to be no chance of a
dearth of amusements. His further
movements have not been made pub-
lic at the time of going to press. It is
considered very doubtful if he will
visit England, but it is greatly desired
in that country that such a visit be
made.

-0

Decision in the Griffin Mill Casec.
The Bradley Pulverizer Company
have won their case in their appeal
from the decision of Judge Kirkpat-
rick, of the Circuit Court of the United
States for the District of New Jersey,
who decreed that the Griffin mill did
conflict with the patents of the Hunt-
ington Dry Pulverizer Company.

In order to absolutely settle this
question, the Bradley Pulverizer Com-
pany appealed from this decision to
the court of final record in patent
matters, the United States Circuit
Court of Appeals for the Third Cir-
cuit, Judges Acheson, Dallas and Buf-
fington presiding, and that body has
rendered an elaborate opinion, revers-
ing the decision of Judge Kirkpatrick,
and sustaining the Griffin mill patent,
saying: " In short, we have reached the
conclusion that, both in construction
and mode of operation, the two ma-
chines are essentially dissimilar, and
that, therefore, they cannot be regard-
ed as being, in the sense of the patent
law, substantially identical.

It follows that the decree of the
Circuit Court must be and it is re-
versed; and the cause will be remand-
ed to that court with direction to enter a decree dis-
missing the bill of complaint with costs.”

It will thus be seen that the Bradley Pulverizer Com-
pany have won their case, and established the fact that
the Griffin mill is radically different, both in structure
and in principle, from those of their competitors.

et - P e

THERE are 45 admirals in the French navy and 330

generals in the French army.
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Philippine Fruit Bats,
BY PROF.J. B. STEERE.

A few species of the larger bats of South America
vary their ordinary foods now and then by sucking
bananas and other soft fruits ; but in the East Indies a
whole family of bats has become exclusively fruit-eat-
ing. In correspondence with their change of foods,
these bats are of large size, some of them being nearly
as large as cats, with wings that measure five feet in
extent. From their large size, sharp noses, upright
ears, and ofter ruddy color, they are sometimes called
flying foxes.

The warm climate of the Philippines, with the con-
tinual ripening of fruits throughout the year, make
themn peculiarly favorable to the multiplication of fruit
bats, and five or six species at least are found there.
They do not roost, like other bats, in caves and hol-
lows, but suspend themselves from the branches of
trees. They make no attempt at concealment, which
from their large size would be difficult, but congregate
in great numbers, hundreds together, in some place far
removed from the thick forest. They sometimes choose
a lone tree left on the plain. In other cases they re-
treat to some small island a mile or two from the main-
land. They also frequently choose the clumps of
prickly bamboos about or in the native villages. These
roosts appear to be permanent, being occupied from
year to year. Their fear of the forests, and their pe-
culiar choice of roosting places, must have been deter-
mined by the character of their eneinies, but just what
those enemies are seems as yet undetermined. Perhaps
their habits were formed before their ancestors left the
mainland of India.

They are, of course, most helpless during the day-
time, when they hang exposed to the view of every-
thing that passes. Carnivorous mammales are rare in
the Philippines, being almost limited to a few species
of civet cats. These would not refuse a meal of fruit
bats, and they are also able to climb well, but like the
bats they are nocturnal in habit, ang would find the
bats alert or away from home.

Perhaps the monkeys, which are everywhere abund-
ant, may feed on the bats when they can be captured.
The larger hawks and eagles are found in great num-
bers and of many species in the Philippines, and
among these is the great monkey-eating eagle, which
no doubt frequently contents himself with bats, when
his more wily prey escapes him.

During the day the bats, when undisturbed, hang as
quietly and apparently as lifeless as great hanging
birds’ nests; but as twilight coules on they leave their
roosts by ones and twos and threes and fly to the for-
ests and fruit trees and cocoanut groves.-

The roosts are usually many miles apart, but the
bats spread themselves over the whole country, and
probably fly to distances of eight or ten iles without
difficulty. They create great havoc in the fruit or-
chards, and compel the fruit grower to gather his fruit
long before it is ripe. They also interfere seriously
with the making of tuba (palm beer), the common
native drink. While the poor tuba gatherer is fast
asleep, they visit the cocoanut groves, where the sweet
juice from the great blossom spathes is being collected
for tuba, and drink from the bamboo cups. Snares
and scarecrows are hung in the trees, but with little
effect.

Sometimes the juice has already fermented enough
to make them drunk, and then instead of making their
way back to their roosts hefore daylight, they fall to
the ground and are at the mercy of the crows and
swine. Several of these drunken bats were picked up
by the Indians and brought to us for sale, and a large
proportion of the bats procured by us for our collec-
tions were found to have their stomachs full of this
sour palm juice.

The little island of Santa Cruz, in front of the city
of Zamboanga, and forming part of the harbor, has
one of these bat roosts upon it, the bats occupying a
low mangrove swamp which is flooded at every tide.
Every evening the bats could be seen flving across the
harbor and over the city, some of them dropping down
into the fruit trees along the streets and others keep-
ing on to the woodel hills and mountains beyond.

By the light of the street lamps I was able to see
how these animals, whose hands had turned into
wings, were able to eat fruits. They were feeding in
the low talisay trees which had been planted along
the streets forr shade. The fruit of these was green
and of the size of a small peach, and having a thin
layer of flesh over a largé pit. The bats were crawling
about through the trees, carrying the wings partly
folded, and hooking their way along by means of their
short thumbs, which stand out from the inner edge of
the wings and are provided with large curved claws.
When they had found a fruit to suit them, they would
swing down by the hind feet from a branch above and
grasp the fruit between the thumbs. It is a wasteful
way of eating, and the next morning I found many
fruits under the trees with the marks of their claws
and teeth upon them. I visited this bat roost in 1874,
and again in 1887, twelve years later, when it appeared
to have changed but little.

While in the northern part of the island of Panay,
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we visited one of these roosts at the little village of
Sara. The bats here occupied a number of clumps of
tall prickly bamboos which overhung the native
houses. They had become accustomed to the people
passing beneath them, and at first paid no attention
to us. They were hanging, head down, by the hind
feet, and ‘with the wings closely folded and twisted
about the body, and might have been taken for some
strange, great fruit as they hung there in the burning
noonday sun. ‘When we fired among them, they rose
by hundreds, squealing, into the air, and after wheeling
aboutover our heads like great specters for a few min-
utes, they would again approach the trees, and throw-
ing the body nearly upright, they would thrust the
hind feet forward, and grasping a branch, would fall
head downward, folding their wings at the same time.

As soon as they became alarmed, they would take
flight at our approach, and we found that they could
see quite well, even in bright sunlight. There were at
least three species, differing in size and color, roosting
there together, though each species seemed to occupy
distinet trees. The fruit bats have a strong bat odor,
but the natives of the village came in while we were
skinning our specimens and carried the bodies away
for eating.
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THE ENGLISH MARK IV, CORDITE AMMUNITION.

The Peace Congress considered the ‘‘*Dum-dum?”
bullet at considerable length, and England strongly op-
posed any restrictions against its use among savage
tribes. There are certain cases, however, where its use
really seems to be advisable. When dealing with
fanatics like the Soudanese, a war of extermination
must be carried on, and the Dum-dum bullet seems to
be the most effective remedy for placing the enemy
hors-de-combat, and the bullets are also used in the
prison of one of our Western States. Nowadays all the
chief powers hrave sinall-bore rifles and are liable to
become involved in warfare with more or less savage
races, as when their colonial possessions are menaced,
so that many of them doubtless desire to use the most
effective bullet possible. Our engraving shows what is
known as the English ‘‘ Mark IV.” cartridge contain-
ing a cordite charge as sent to the Cape. The bullet
has a hollow in the head, and the nickel sheath ends
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THE ENGLISH DUM-DUM BULLET.

on a lip at the entrance. A small disk of nickel is
forced down to the bottom of the recess. This bullet
when it comes in contact with any moist substance,
such as the living body, spreads out into a sort of
rounded knob, but the nickel cover prevents any fly-
ing or separation of the fragments. If the bullet
strikes any hard substance, such as wood, it passes
through it, cutting a clean hole. The cordite charge
takes the place of the powder in the ordinary cartridge
and it is set off by means of a cap and anvil. The
Feace Congress prohibited the use of bullets cov-
ered with a hard outer case unless the case covers
the core entirely and is free from incisions. There has
been considerable objection to the Dum-dum bullet
because it is said it does not carry straight. It is
likely that it is doomed for modern warfare, but it
should not be forgotten; in dealing with savage tribes,
they are not particular as to what form of bullet or
weapon they use. This ammunition has been tested
at Bisley, England. Some of the cartridges caused the
bore of the gun to become obstructed and momenta-
rily checked the free expansion of the gas by the
stripping on the nickel sheath; this was followed by
injury to the guns such as the blowing out of breeches,
ete. Cordite is a true explosive, and its use in guns of
small caliber requires that the cartridges shall be me-
chanically perfect to avoid obstructions which tend to
cause the barrel to be shattered. The ammunition
testsat Bisley showed that economy must not be con-
sidered where cordite is used.
-0 re—
A Woman’s Invention,

A woman inventor of Bradford, England, has de-
signed a most ingenious apparatus for the removal of
wool from skins by electricity. This is an interesting
example of what a woman inventor can do when she
sets her mind at work on some practical problem. The
machine consists of an electric cantery or fleshing knife
in such a handy form that the wool may be shorn or
cut rapidly from the skin without injuring either the
wool or the pelt. Electric cables pass through the
handle and are connected to the two terminals. From
this the current is passed through a wire of platinum-
iridiam which is thus rendered incandescent. The
wire is fastened to and supported by a highly refrac-
tory substauce specially inade for the purpose, the cur-
rent requiring about 60 amperes at a pressure of 4 volts.
The method of removing the wool, says the English
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Electrical Engineer, is to push the cautery along the
surface of the skin. The red hot knife mows down
the wool, and the only limit to the speed with which
the work can be done is the deftness of the operator.
The work is performed so quickly that the heat in no
way injures the skin or the wool. It is without doubt
a very ingenious and valuable invention.

‘The Nobel Prizes.

At last the question of the Nobel prizes has been fin-
ally decided and definite arrangements have been made.
After settling up the estate, it was found that the
amount available for prizes exceeds $7,500,000.  Accord-
ing to the will of the Swedish inventor, his vast wealth
wasto be investedand the proceeds distributed to five
persons who make the most important discovery or in-
vention of the year. The prizes to be distributed are
given annually for discoveries and inventions in
physies, chemistry, medicine, and also for the nost
meritorious work in literature. The fifth prize is to be
awarded to the person who has done the best work for
advancing the fraternization of nations and for dimin-
ishing armies and the propagation of peace. Five in-
stitutions, to be called the * Nobel Institutes,” are to
be created. Each is to be managed by the body to
whoin the decision was left regarding the prizes, as
was originally arranged for by the late Alfred Nobel.
Thus the Nobel Institute for Chemistry and the Nobel
Institution for Physics will be under the management
of the Academy of Sciences of Sweden, that of Philoso-
phy and Medicine will be managed by the Carolin In-
stitute of Stockholm. The litrerary institution will de-
pend upon the Swedish Academy, ete. Each of these
institutions is to be provided with libraries, laborato-
ries, ete., for the accomplishment of the object in view.
Each will dispose of ,3)0,000 crowns, or about $60,000,
from which the expenses of administration are to be
provided. Each of the five prizes will amount toabout
$40,000. The first distribution will take place in De-
cember, 1901, and the annual date for such distribution
is to be the 10th of December, the anniversary of the
death of Alfred Nobel. The prizes will be given on
the recommendation of those entitled to present candi-
dates, such as the institutions in Stockholm, certain
foreign scientific societies, academies, universities and
high schools. They can alone make proposals for thie
scientific and literary prizes, while the Norwegian Diet’
or parliainents of other nations only ean put forth ean-
dates for the prize for the propagation of peace. The
proposals must be made in one of the Scandinavian
languages or in German, English, French or Latin. No
other language will be considered, and personal appli-
cation will be entirely useless. Each fortunate recipi-
ent of a prize will receive a diploma and a gold medal
bearing the portrait of Alfred Nobel. Of course, the
prizes will be distributed without any reference to the
nationality of the contestants.

e el e
The Prize for Life Saving Devices.

‘We are now able to give some additional details re-
garding the Pollok prizes, although final details can
only be given as soon as definite rules have been form-
ulated. Notification to foreign governments has been
made, and steps will be shortly taken to lay the matter
before them so that they can announce it to their own
citizens in the most approved way. Details of the
matter will be placed in the hands of Lieut. W. 8. Simns,
the United States Naval Attaché at Paris. The ar-
rangements for the competition will then be made.
Mr. William Ker, of Washington, has been selected to
act as secretary of the committee for the United States.
The prizes will be awarded at the Paris Exposition. It
is probable that there will be a large number of de-
vices submitted, and the competition will certainly be
productive of good.

Fruit of Grasses,

According to the view of M. P. Guérin, the ovule
of grasses has, in general, two integuments, each com-
posed of two layers of cells. The outer integument al-
ways disappears shortly after fertilization, while the
inner integuinent is persistent, and constitutes a true
testa to the ripe seed. In some cases, as in Bromus
and Brachypodium, the epiderin of the mucellus takes
part in the formation of the integument. In the
pericarp the absorption is more or less complete ;
the endocarp usually persists in the form of long
isolated cells or of a sclerified ring. Except in a few
cases, there is a complete fusion between the pericarp
and the integument of the seed justifying the retention
for the fruit of grasses of the special term caryopsis.—
Morot’s Jour. de Bot., 12, 365.

OO
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SOME interesting particulars as to the extent and
cost of fox hunting in England were given the other
day by Lord Bathurst. There are now 221 packs of
fox hounds in the United Kingdomn—180 in England,
26 in Scotland, and 15 in Ireland ; and these packs ocon-
sist of 8,000 conples of hounds, and they necessitate
the employment of 100,000 horses of the value of $35,-
000,000, involving an outlay of $25,000,000 per annum
for their maintenance.
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EDWARD ORTON.
BY MARCUS BENJAMIN, PH.D.

When the council of the American Association for
the Advancement of Science, met in Boston last sum-
mer to decide upon a place in which to hold the meet-
ing this year, invitations were presented from
several cities, but the cordial and earnest words of
the representatives of Columbus, Ohio, proved irre-
sistible, and it was decided to accept the invitation
from that place. So strong a plea was presented by
them that when the choice of a president came to be
considered a few moments later, the unwritten but
tine-honored rule that a representative of the physical
sciences be chosen to succeed a representative of the
natural sciences was passed over in the desire to do
honor to the distinguished State Geologist of Ohio.

Edward Orton was born in Deposit, N. Y., on March
9, 1829, and he is the son of the Rev. Samuel G. Orton,
a Presbyterian clergyman of well known standing in
New York State. The boy spent his early life in Rip-
ley, Chautauqua County, and there obtained a com-
mon school education. He was ambitious, and desir-
ing greater knowledge, opportunities were afforded
him to procure a college course, and he entered Hamil-
ton, where he was graduated in 1848. The home influ-
ence is clearly indicated by his desire to follow in the
footsteps of his father, and he began his theological
studies in the Lane Seminary, where Dr. Lyman
Beecher was then dominant, and later he studied at
the Andover Theological Seminary.

No student of the history of science in this country
can ignore the wonderful advancement of science
that followed the coming of Louis Agassiz to
America ; and beyvond doubt it was his influence,
direct or indirect, that led the young student of
theology to turn his steps toward Harvard and
enter the Lawrence Scientific School, where he
calne in personal contact with that great master.

The wise words of the poet, ‘* Knowledge comes,
but wisdom lingers,” were fully appreciated at
the Lawrence School in those days, for the students
were taught to think. Thinking students make
good teachers, and good teachers are successfu!
men. In President Orton’s career this fact »
clearly demonstrated.

Soon after completing his studies, he accepted a
call to the chair of natural sciences in the State
Normal School in Albany, N. Y., and there began
a successful career of teaching, which he has never
abandoned. In 1865 he was invited to the pro-
fessorship of natural sciences in Antioch College,
Yellow Springs, Ohio, and of this institution he
was made president a few years later.

Success was the result of his ability to teach, and
his reputation extended beyond the limits of his
own college, for he was called in 1872 to the presi-
dency of the Ohio State Agricultural and Mechani-
cal College in Columbus, Ohio, with charge of
the department of geology. Later, that college
becre.nne the Ohio State University, and the duties
of its president became more onerous, and in
1881 he resigned from the higher office, but retained
his professorship of geology.

As a geologist President Orton has gained for
himself also a high place among his contempor-
aries. During the years 1869 to 1875 he was as-
sistant State geologist under the able and gifted
Newberry, and then after a brief interval re-
turned to the survey in 1881 as State geologist with
full charge of its work.

His special investigations have shown a leaning to-
ward the development of the economic wealth of Ohio,
and his published writings include the two volumes of
the ‘*Economic Geology ot Ohio,” issued in 1883 and
1888, and his valuable report on ‘‘ Petroleum and In-
flammable Gas,” issued in 1887,

One of the finest of the University buildings was
named Orton Hall in appreciation of his services both
to the State and the University. The building, which
cost more than $100,000, is of decided architectural
beauty and contains a series of geological specimens
collected from every part of the State. It isregarded *‘ as
a monument to the worth and work of Doctor Orton.”
Other honors have come to him. The degree of Ph.D.
was conferred upon him by his almma mater in 1876, and
on his retirement from the presidency of the Ohio State
University in 1881 that institution gave hiin the degree
of LL.D. Scientific societies have recognized his
worth, and he was president of the State Sanitary
Association of Ohio in 1884-85, and later of the Geolog-
ical Society of America.

He joined the American Association atits Troy meet-
ing in 1870, and five years later was advanced to the
grade of fellow. In 1885 he presided over the section
on Geology and Geography at Ann Arbor, but * a fit-
ting ecrown to his long and useful life was placed on
his brow last summer when the American Association
for the Advancement of Science made him its presi-
dent.”

It has recently been wellsaid of hiin, *“ as a scientist of
rare attainments, and as a man of rare personal charm,
Dr. Orton has always retained the admiration and
the affection of the University, the community, and
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the State.” We hail him as a worthy successor of
Agassiz and Newberry in the presidential chair of the
Awmerican Association.

Women Inventors,

Rev. Ada C. Bowles gave an interesting talk lately
on “Women as Inventors,” the result of twelve years'
research, the substance of which is reprinted in The
Woman’s Journal. 8he said that in China silk-weav-
ing was invented by the wife of the fourth ewperor,
for which divine honors are still paid to her. Japanese
bronze work was the invention of a woman. In India
the weaving of Cashinere shawls was invented in the
seclusion of the haremm by a woman, who also gave
so wise consul to the prince, her husband, that he
changed her name from Nourmahal (Light of the
Harem) to Nourjehan (Light of the World), and had
coins struck bearing this title. Attar of roses was in-
vented either by the same woman or by her mother,
the authorities differing on this point.

Thesecret of Venetian point lace which had been lost
in the thirteenth century, was rediscovered in this by
an Italian work-woman. The beautiful gauze called
‘“woven wind” is a woman’sinvention. When Harriet
Hosmer took her Yankee brains to Rome, she found
out the way to make marble from limestone, which
the Italian government had long been seeking.

In this country women’s progress in invention has
kept pace with their progress in education. Mary
Kees was the first American woman to take out a pat-
ent, in 1808. It was for weaving straw with silk or
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thread. At this time girls received hardly any educa-
tion. During the next quarter of a century only fifteen
patents were taken out by women. These included
a globe for teaching geography, a baby-jumper, a
fountain pen, a deep-sea telescope, and the first cook-
stove.

By 1834 women had a few more educational privi-
leges, but not many, and in the next twenty-five years
women took out patents for thirty-five inventions.
By 1859 high schools were opened to women, and the
war was coming. The high schools taught them to
use their minds, and the war forced them out into
many new avenues of work. During the quarter of a
century from 1859 to 1884 the number of inventions
patented by women rose to 1,508. Women who took
their husbands’ places on the farms invented many
improved agricultural implements especially at-the
West ; women went into the shoe-shops, and at once
began to take out patents on machinery; women
nursed in the hospitals, and invented immproved band-
ages, canteens, camp-beds, ete. Colleges, Sloyd, and
manual training are now developing the latent invent-
iveness of women, and during the twelve years from
1884 to 1895, the latest date to which the Patent Office
reports have been published, women have taken out
3,905 patents.

Some large and important inventions are due to
women. Mrs. Harriet Strong, who began by invent-
ing a corset, afterward moved with her husband to
California ; and since his death she has taken out pat-
ents for reservoirs and dams. She is now an old woman,
but the other day I saw that she had just patented
a device for the storage of water. Mrs. Ada Van
Pelt, while her husband was postmaster at Oakland,
Cal., invented a permutation lock with three thou-
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sand combinations ; also a letter-box for the outside
of houses, that throws up a signal when there is a
letter inside for the postmman to collect. This is now
in daily use. Satchel-bottomed paper bags were in-
vented by a woman, who was offered $20,000 for the
patent before she left Washington. An invention
which revolutionized the making of screws originated
with a little girl. A womnan invented the Burden pro-
cess of making horse-shoes, which turns out a perfeect
horse-shoe in an incredibly short time. This invention
has saved the country $2.500,000 in fourteen years.
Yet there are still many persous who believe that
wolnen eannot invent.

P S
-+

The Consumption of Quinine.

More than 125.000,0 0 grains of quinine have been
consumed by American soldiers during the past year.
In some cases men who were in the hospitals in Cuba
and Porto Rico used as much as 300 grains a week, and
hardly any have failed to use the drug at some period
of their service. It is stated that the people of this
country consame one-third of the quinine of the world,
the drug being used in the preparation of many patent
medicines, tonics, bitters, cold cures, ete., as well as in
pills and in bulk, and a considerable quantity is con-
sumed in the manufacture of hair tonics. The official
figures in the Treasury Bureau of Statistics show that
there were imported last year, into the United States,
1,539,056,750 grains of quinine, and as there was practi-
cally no export of this article, this means that thecon-
sumption of quinine was about twenty grains for each
inhabitant. As is well known, quinine, Peruvian
bark, and calisaya bark are the products of the
cinchona tree, which is a native of western South
Anerica, more particularly of Peru and Ecuador.
Now, however, but a small part of the supply
comes from that region. At present two-thirds of
the quinine consuined is produced in Java from
cultivated trees. For many years the Dutch
government was urged to undertake the cultiva-
tion of this plant from Peru. Finally this was
accomplished and a large nuwmber of specimens of
the different varieties were obtained by botanists,
who took them to Java in 1852. The English
government also started cinchona plantations in
India which now produce large quantities of
quinine.

O

The Cambridge Anthropological Expedition.
Certain members of Dr. A. C. Haddon’s expedi-
tion to New Guinea and Borneo, including Dr.
Haddon, have returned and the members are now
actively engaged in arranging their facts and
specimens. The main object of the expedition
was to continue and supplement the investigations
on the Torres Straits islanders that Dr. Haddon
commenced ten years before. The islands lie be.
tween the smallest continent and the largest island
in the world, and it is important to definitely
establish the affinities of the natives and to
record their customs and beliefs before they en-
tirely disappear or become inextricably modified
by contact and mixture with alien races. The
Murray Islands were selected for the most pro-
longed and careful study. These were the most
isolated and less accessible islands. The natives
are less in contact with the pearl divers who
have so modified the natives of the other islands.
They have for a long time, however, been well under
the control of the missionaries, so that most of their
former practices have been abolished. Numerous na-
tives were photographed and measured, and some of
the old men were able to give information respecting
their former customns and ceremonies. A psychological
laboratory was instituted. and this is the first occasion
on whieh trained psychologists have experimented in
the field on a prinitive people. The numerous ethno-
graphical and anatomical objects collected during
visits to the main island of New Guinea together with
those obtained in the islands of Torres Straits form in-
teresting and important additions to the collection in
the Cambridge University Museum at Cambridge,
England.
—_— e tr—
The Longest Asphalted Street in the World.
Philadelphia can boast of the longest asphalted
street in the world. Broad Street has that unique
distinetion. First, as already stated, it is the longest
asphalted street in the world ; secondly, it is the only
street which is of even width for eleven miles, and
this width is the greatest ever attained by any street
for a course of eleven miles. It is also the straightest
street, for from League Island to the county line it
does not vary an inch, except where the great city
building causes the street to turn around it. Seven
miles of the street are asphalted, but the remainder is
provided with a roadbed of fine macadam, which is
continued by the old York road, which extends for
about twenty miles farther om. A ecarriage can drive
on this street and road and make only one turn in
thirty-one miles. Broad Street is 113 feet wide and
measures 69 feet from curb to curb, and thirty-five
men can walk abreast of it.
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The New Kachin and Acetone Developer.

In the Photogram Mr. W. Ethelbert Henry gives the
following formula for a single combined developing
and fixing solution :

3 ounces 6 drachms,

A.—Sodium sulphite crystals.. 30 grammes, or

Distilled water........... % c. . “ 9 * 3 L
Caustic soda, pure, ....... 7grammes, * 7 drachms.
Kachin......co0even o o0s 7 “ T “
B.—Hypo........ . e eean 20 . ¢ 2 ounces.
Water....oovveiviuniienns 1000 c. 100 ¢

For use, take twelve parts of A, 20 parts of B, and 30
parts of water. The mixed solutions form a combined
developer and fixing bath which works with great
rapidity, fixation and development taking place at the
same time. It is well to bear in mind, however, that
plates must be fully exposed for this treatment, which
is quite unsuitable for under-exposures. A few trials
will also be necessary in order to determine the most
suitable quantity of hypo solution for the particular
brand of plates in use, some requiring more than
others to give the best results. The negatives pro-
duced by this means are quite brilliant and free from
any indication of fog. The next formula is one that I
have found gives better results in a shorter time than
any other yet worked out. It is open to improvement,
no doubt, but it works so rapidly and excellently that
I give it as it stands, leaving any improvement that
may be made for publication in the future.

Three solutions are requisite as follows * :

A—Water.,voeeoiiiiiieiiienns cennens 250 grammes, or 10 ounces.
Sodium sulphite ............ verees 2B e ** 1 ounce.
Kachin........ ... N 5 e ¢ 96 grains,

—Lithium oxide................. .- .3 " “ 58
Water........cooiviiivnnenies o 250 ‘ “ 10 ounces.

C.—Acetone.

If very rapid development with extreme contrast is
desired, take A, 1 part ; B, 1 part; water, 1 part. This
developer is very energetic, and is not suitable for over-
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seconds. The addition of 2 parts of water to the fore-
going slows development to a slight extent, but gives a
brilliant negative in less than two minutes in most
cases.

I find ** Kachin” particularly suitable for ‘ stand”
development, the following being the proportions:
A, 8 parts; B, 3 parts; C, 2 parts; water, 50 parts.
This is the strength that so far has given the best re-
sults, development of under-exposures being com-
pleted in about 40 minutes. There is no doubt that
the time of development may be materially governed
by increasing or decreasing the added water; for
instance, with 100 parts of water instead of 50, two
hours were necessary to effect the development of a
snapshot. With this long development there was no
stain or fog, and the plate fixed rapidly. On the other
hand, I have left a plate to develop itself in a solution
containing only 20 parts of water, yet the negative (de-
veloped in 15 minutes) was quite free from sootiness.

The Production of Gold for 1899.

The world’s production of gold for 1899, if Australia
and South Africa maintain the rate with which they
began the year, will probably reach $340,000,000, or
about $50,000,000 more thanin 1898. At the end of the
current year the three principal countries will rank in
the following order in the list of gold-producing dis-
tricts :

South Africa....cevveeennnes

Australia...... 78,000,000

United States. . vesess 74,000,000
The State of Washmgton 1t is thought, will far exceed
its usual production ; and the Klondike, which in 1897
and 1898 produced respectively 6,027,000 and 13,700,000
dollars’ worth of gold, it is estimmated will yield in 1899
at least $20,000,000 in yellow metal.

4B

$106,000.000

vesseseencaes
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killed a year without diminishing the herd. A slaugh-
tered deer is worth about $7.50. In order to prevent
the market from being flooded with fresh deer meat, a
canning plant will be attached to the farm. The comn-
pany controls about 60 miles of mountain land. The
reindeer is the real Arctic venison and is a highly ap-
proved article of food in the northwestern part of
Europe. A considerable part of the supply comes from
lands far north of the Arctic circle. Russian bears
have also been on the market in London and Paris,
where they are much esteemed. The business of im-
porting frozen game from the far North is a compara-
tively new one, but it is rapidly developing into an
important industry.
— > —————————————
The Current Supplement.

The current SUPPLEMENT, No. 1233, has many arti-
cles of more than usual interest. * The Automobile
Race ‘Tour de France’” describes this most impor-
tant race. ‘‘Elevators,” by Charles R. Pratt, illus-
trates several of the leading types of elevators. ‘‘ Life
on the Schoolships of the German Navy” describes
the instructions in seamanship which are given. *The
Electrical Protection of Safes and Vaults” is an article
by Clyde J. Coleman. Probably the most interesting
article in the entire paper is *‘Variations in Human
Gait,” by Dr. E, H. Bradford. It is most profusely
illustrated and is a highly important paper on the sub-
ject.
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exposure ; development starts in about three seconds,
and is generally complete in less than a minute.
the development of snapshots with detail and density
the following is highly recommended: A, 3 parts; B,

3 parts; C, 2 parts. This combination

rapidly,

giving complete development in from 60 to 90
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* The following being for development only, it is, of course, necessary to

fix the negatives in a 20 per cent solution of hypo.

Arctic Food.

A company was recently formed for the breeding and
raising of reindeer in eastern Norway, for the purpose
of supplying southern markets with reindeer meat.
There is a growing market for this meat in France and
Reindeer are quite cheap in this part of
Norway, and 2,400 animnals were purchased for $7,500.
In a short time it is believed that 1,000 deer can be
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RECENTLY PATENTED INVENTIONS.

Bicyele-Appliances.

DRIVING GEAR FOR BICYCLES.— ARTHUR
DoYLE. Seattle, Washington. The gear consists of a
pair of toggles suitably pivoted upon the bicycle frame
and connected to a gear wheel or sprocket which is in
gear with the driving sprocket of the machine. A pedal
is mounted upon the primary toggle and the neces-
gary power is transmitted through it by means of a
short vertical motion. A hand lever is also arranged to
be used when auxiliary power is needed. By means of
this driving gear, a short up-and-down movement of the
rider’s feet is said to develop a large amount of power and
to run the machine at a high rate of speed.

BICYCLE DRIVING GEAR.—CHARLES H. SPERLE,
Third and Sixth Avenue, Williamsbridge, New York,
N. Y. This device consists of a lever pivoted at one end
to the bicycle frame near the rear wheel, and carrying a
pedal on the forward end. The lever is connected by a
pitman to a gear wheel, also fastened on the frame and
meshing with the driving pinion on the rear wheel.

Engines and Valves.

ENGINE.—GaBrieL P. B. HoyT, Jamaica, Borough
of Queens, New York, N. Y. The object of this inven-
tion is to provide an engine capable of running at a high
rate of speed without much vibration. It seems especially
applicable to explosive engines as a means of reducing
vibration. A transverse elongated slot extends across
the center of the piston, and in this slot travel the wrist
pins of two crank arms, which rotate two transverse
shafts in opposite directions. The shafts are connected
to each other at both ends by gears and each carries a
flywheel at oneend. By means of this arrangement the
piston is always perfectly balanced, as.the wrist-pins,
revolved oppositely by the gears, are at all positions of
the stroke equally distant from the center of the piston
on opposite sidesof the center line.

ROTARY VALVE.—JosepH BRADLEY STAGE, Tal-
bot, Mich. The invention provides a rotary valve for
the steain feed for sawmills so constructed as to auto-
matically shut off the steam in case of a break in the
connections that operate the valve. The valve core has
a Y-shaped opening running through it from one side to
the other. The top of the Y connects with the main
inlet pipe and allows of the bottom part being shifted from
one side to the other in order to send the steam through
either of two ports to the cylinder. When the Y isin a
vertical pogition. the bottomend is between the two ports,
and the valve is cloged. A weight is arranged on the
shaft to bring the valve to this position in case the con-
necting rod that operates the valve becomes broken.
Exhaust ports are aiso provided in the valve core.

Railway=-Appliances.

ROLLING PLATFORM.—HENRY P. JoHNsoN. Dil-
lon, 8. C. 'The invention consists in providing the plat-
form of a freight house with a movable section for use
in transferring freight with convenience and dispatch.
The movable section is flush with the stationary plat-
form and isarranged to move at a right angle to the edge
of the latter out over one track, so that a car on the
outer track can easily be unloaded.

Electrical Apparatus.
ELECTRIC MOTOR FOR BRAKES.—RICHARD A.

J. Evans, Chicago, lll. The motor compriges field
pieces extending upward from field magnets and con-

nected at their top with a brass yoke and at their bottom
with an iron one. The armature is placed between
these field pieces and ig mounted on a vertical shaft hav-
ing bearings in the two yokes. A lever fastened on the
end of the shaft projects backward a short distance and
is kept in an open position by a horizontal spring press-
ing against the short end. The ends of the armatare are
curved slightly to fit around the field rods. When cur-
rent is applied, they are attracted to these rods and move
the lever horizontally.

Mechanical Tools.

SELF-FEEDING HAMMER.—CLARENCE H. CrAIG,
Boulder, Col. The handle of the hammer contains a
longitudinal slot into which the tacks or nails are in-
serted fromthe outside. By means of a simple spring
arrangement they are fed one at a time into place before
a small driving head, and held there till started into the
wood by a single stroke, the springs which hold them in
position then releasing them as the hammer is with-
drawn. At the same time another nail is automatically
slipped into place. The first nail is then driven in with
the regular hammer head.

MAGAZINE TACK HAMMER. —LEwis W, SAMMIS,
986 Manhattan Avenue, New York, N. Y. The hammer
has a magazine containing tacks attached to the handle.
A curved chute extends from the lower corner of the
magazine to the tack-inserting head of the hammer.
The tacks slide down this chute by gravity and are held
between two spring clhips while the first blow is given,
after which the tack is freed from the hammer by pull-
ing the latter bodily away from it.

Agricultural, Lumbering, and Mining
Apparatus,

POTATO DIGGER.—MATHIAS G. BEAN, Rice Lake,
Wis. This potato-digging machine is light and durable
in construction. It is intended to be drawn by a team
and can be operated by one person only if necessary.
The digging fork is adjustable and may be set to enter
the ground to any desired depth or adjusted at will.
The potatoes, dirt, and vines are received upon the fork
and separated at that point. The vines are carried to
one side of the machine and there discharged, the dirt is
sifted and returned to the ground, and the potatoes are
raised on an endless belt elevator and fed into bags.

APPARATUS FOR TRANSFERRING SUGAR
CANE.—AveusTUS BARBAY, Plaquemine, La. This
apparatus was designed for thc purpose of transferring
bundles of sugar cane from the carts to the railway cars.
It consists of a slightly inclined upright pole, having a
cross-arm or sweep. The wagon containing the cane is
driven under the sweep at its lower end and the bundle
fastened to arope or chain. A suitable lever arm is then
run out from the base of the pole and fastened to the
cart. The horses are driven around to the other side,
thus turning the pole and sweep. Since the pole is in-
clined, the end of the sweep is raired higher on this side
and thus the bundle of cane is brought to the level of
the car.

RAKE ATTACHMENT FOR HARVESTERS.—
JoHN PEGG, Bloomingport, Ind. The attachment is
simple and durable in construction, effective in operation,
and readily applied to a harvesting machine so as to
work automatically. It isso arranged as to effectually
carry the straw or clover from the front to the rear of
the platform behind the cutter, and to drop 1t in bun-
dles behind the latter. When not in use it is carried by
one of the wheels of the harvester in a fore-and-aft

position, parallel to the sides of the frame. It will, there-
fore, not wear to the usual extent, since it is in operation
only when actually required.

SHOCK-BINDER.—GEoORGE YouNneas, Fayetteyille,
Mo. The binder consists of a single shaft or rod pointed
at one end and having a T handle at the other. Two
bent pins are fastened in the shaft at about the middle,
to which the rope to be tautened is fastened. A second
pointed shaft or prong runs parallel to the main one and
has its top bent at right angles and fastened around it as
a collar., A ratchet-wheel fastened to the main shaft
just above this horizontal aym and a pin passing through
just below it hold it in place on the shaft, while a pawl
fastened to the arm engages the ratchet-wheel. A small
thumb piece disengages the pawl from the ratchet when
the shock is bound. ~All that is necessary to do this is to
stick the two prongs in the bundle, fasten the cord
to one of them, and turn the handle.

LOG-LOADING APPARATUS.—HorACE B. PHIL-
vrps, Halifax, N. C. This apparatus consists of a plat-
form and framework on which is mounted a derrick, and
a steam engine and boiler for operating it, as well as a
pump or compressor for air or liquids. The platform is
made to fit the top of an ordinary flat carand have its
edges extend slightly over the sides of the latter. Near
each of the four corners of the platform guideways are
fastened to it and extend upward to the framework.
Movable legs containing hydraulic rams which bear di-
rectly upon the platform slide in the guideways and
permit of raising it so that the car can be withdrawn.

ORE PULVERIZER.—JamEs H. STEELE, Butte, Mon.
The invention consists of a large drum having a cog
gear around it adapted to be engaged by a small pinion, so
that the drum will turn slowly.
three crushing rollers made up of solid disks, one edge
of each of which is beveled. The rollers are arranged
in euch a manner that they are in peripheral contact with
each other and with the sides of the drum. The mate-
rial is fed through the shaft in the end of the drum
(which is hollow), going in at one end and coming out at
the other.

Miscellaneous Inventions.

TOY PARACHUTE.—JoaAB Q. BRowN, Bethany, Mo.
The parachute is hung from the pointof an arrow or
dart, so that when the latter is shot into the air, the
parachute will be released at the end of the arrow’s up-
ward flight and descend slowly to the ground.

ANIMAL PEN OR TRAP.—JosHua D. Fox, Frank-
fort, Ind. The pen is coustructed for the purpose of
holding the head of an animal while it is being operated
upon. It consists ol a cage having two neck-h. lding
parts, one of which is carried by the side of. the pen,
which is fulcrumed at its rear end to swing inward. An
operating lever swings the side” inward, and the lever is
held at any desired point by a suitable locking bar.

ACETYLENE GENERATOR.—ROBERT L. DOHERTY.
Palmyra, Mo. This generator is of the type in which
tlle water falls upon the carbide. It hasa gasogen in
two parts, the upper one of which contains water and
the lower one carbide. The walls of the upper com-
partment proiect downward some distance below the
bottom and terminate in a water seal at the side of the
lower compartment. Two cones, one ingide the other,
project downward from the bottom of the water com-
partment. 'The outer one has a small hole near its top
part, and the inner. a hole in its apex. A valve regu-
lates the supply of water flowing into the cones and
dropping from them on the carbide. A setond valve in
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the end of a short pipe is connected with the gasometer
bell and is opened when the bell falls i the usnal man-
ner. The gas generated passes through a cooling coil in
the water chamber before entering the gasometer.

HOG-TRAP. — JoHN P. TARR, Augusta, Ill. The
trap consists of a simple box with a drop door in each
end. The doors are held open by catches connected by
suitable levers with a slightly raised trap door in the
bottom. When the animal enters and treads on the
trap, the doors are released and fall by their own weight.
Provision is also made for inserting a neck-holding
frame in which to hold the animal’s head while it is be-
ing operated upon,

PORTABLE CRADLE AND CARRIAGE.—MARK
I. KNapp, 280 Broome Street, New York. The inven-
tion provides an improved cradle and baby-carriage
which can readily be taken apart and packed away in
small space for storage or transportation purposes. The
cradle is hung from each end on two uprights that are
fastened to a suitably braced folding frame mounted on
smull wheels, so that it can easily be rolled about and
used as a carriage as well as a cradle.

FORM FOR HULLS OF VESSELS.—MILLARD F.
MiTHOFF, New Orleans, La. The object of this inven-
tor is to so form the hulls that they will be fully adapted
to the action of the displaced water in their immediate
vicinity when the vessel is under way, thus reducing to
a minimum the resistance to the movement of the vessel.
The inventor found by experiment that the waves made
by the bow of a boat describe parabolic branches and
the motion of the water caused by the stern is also in
parabolic branches running in the opposite direction.

; Consequently he constructs the hull so that a horizontal
The drum contains

section through it at the water-line or at any point below
will show two parabolas facing each other and joining
in a center section about a third of the way from the
bow.

SCHOOL FURNITURE.—WiLHeLM H. METTING,
Trenton, N.J. The invention consists in a new metho:l
of firmly fastening the wooden backs of school seats to
the iron supporting framework. The backs are made of
wooden slats with dovetailed grooves crossing them near
each end. The iron supports have a rib of the same
cross-section to fit into the grooves, but this rib is
formed of two parts, one of which is cast with the sup-
port, the other being separate. A semicircular groove
runs in the face of each of them, and after the slat has
been slipped on, a flexible rod is driven through the hole,
thus firmly fastening the slat in place.

COPY-HOLDER.—Locis Hubpein, Lochiel, Arizona.
This holder is intended to be fastened to a typewriter
degk for the purpose of holding the copy in an inclined
position over the machine and directly in front of the
eyes of the operator. It consists of a rectangular verti-
cal support frame hinged to foot pieces which are fast-
ened to the desk, and having two pairs of hinged arms
projecting out at an angle from its front face, one pair
being at the center of the frame and the second or
shorter pair projecting from the top. These arms carry
the copy-holder, which is a2 frame having spaced rods.
The holder may be adjusted by raising or lowering the
longer pair of arms, which are held by a ribbon.

PROCESS OF RENDERING WRITING INERADI-
CABLE.— STANLEY J. Morrow, Peoria, Ill. This
process consists in writing on specially prepared asbestos
paper with an acid ink, and then carbonizing the writing
by means of heat. The asbestos fibers in the paper pre-
vent it from falling apart in the places where the writing
occurs.
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DEVICE FOR ATTACHING HOOKS, ETC., TO
STRAPS.- -HERMAN D. DETERT, Faribault, Minn, The
device consists of a box casing designed to receive a
strap having- a longitudinal slot down the center of one
side and several holes in the center of the other. A
melal tongue with pegs on it a proper distance apart is
placed beside the strap with its pegs through the holes in
the latter, and the tongue and strap are then slipped into
the receiving box. The tongue is grooved on the sides in
order to be held firmly on the slotted side of the box,
and its pegs project through into the holes on the oppo-
site side, thus holding the strap securely. A hook is
fastened to the box piece go as to fasten it to the breast
collar.

PENHOLDER.—WiLLiAM 'THURMAN, Denton, Tex.
The penholder consists of a hollow barrel with a tele-
scopic upper erd formed of two telescopic sections, the
larger one of which contains a spring placed between
the end of the smaller section and the end of a plunger
movable in the main barrel and carrying the pen in its
lower end. By this arrangement freedom of movement
to the thumb and fingersis secured, and cramping of
the hand is avoided.

N AI L.— BERNHARD SCHNITZLER, 10 to 14 Bleecker
Street, New York, N. Y. The invention is a T-shaped
lath nail, in which the head of the T is about half the
length of the shank and slightly curved, so that if the
nail is driven in at an angle, there will be no sharp cor-
ners of the head pr..jecting.

FISH-SCREEN FOR ARTIFICIAL WATERWAYS.
‘—GEORGE D. Birp, Gunnison, Col. A cylinder cov-
ered with wire gauze is placed across the flume and is
turned by a paddle wheel to which it is connected by a
chain. A board is fastened to the bottom of the flume
with its upper edge fitting tightly against the cylinder, so
tbat fish arestopped from going any farther, while leaves
or debris are carried over by the revolving cylinder.

PNEUMATIC PROPULSION MEANS.—JamEes C.
WALKER, White Cliff Springs, Tenn. The propeller
shaft is made hollow to be used as an air tube. The jet
of air passes through the propeller shaft,and the air
thus discharged will fill any space which may be created
directly at the rear of the propeller blades.

STORAGE BATTERY.- CrARLES and HARRY LiIN-
DENBERGER and WiLLiaM B. TEeAL, care Linden-
berger, Teal & Co., 354 Century Building, St. Louis, Mo.
The invention consists of an improved battery cell or box
made of hard rubber. A perforated partition is placed
inside the cell, which is a low, flat box, and a small
space is left between the partition and walls of the cell
in which to place the electrolyte. The active material
is placed inside the cen’er space in the form of blocks
which are pressed icto contact with lead plates extend-
ing along the top and bottom of the cell. The blocks
which form the positive and negative plates are sepa-
rated by a layer of charcoa' wrapped in asbestos paper.
The ease with which these blocks can be renewed con-
stitutes the main feature of the battery.

THREAD CUTTER.—BerT NEWsOME, Minonk, Ill.
This device consigts of a circular spring ring to slip over
the finger. Pivoted in trunnions on one end of the ring
is a short cutter blade which is sprung outward by a
slight pressure of the finger in order to be used for cut-
ting thread.

Designs.

DESIGN FOR A SAW-BLADE.—DouGALD McEa-
CHERN, Erie, Canada. The teeth of the blade are very
nearly the shape of a boot with a sloping leg portion,
and the alternate teeth are tapered on their opposite
sides, gradually becoming thinner near their rear ends.

DESIGN FOR A BUFFER-SPRING.—Zerar H.
TarE, Erlanger, Ky. The shape of the spring resem-
bles somewhat a pair of tongs, one prong being bent
outward and then parallel with the other and having a
rectangular plate fastened to it at the end and the other
being slightly curved and having a hole near its outer
end.

DESIGN FOR A TICKET BLANK.—FERDINAND
KRONENBERGER, 1147 Tinton Avenue, New York, N. Y.
The design consists of a rectangular blank having per-
forated lines extending diagonally across its four corners.
T'he four rows of perforations practically form a square,
and arranged within this square ig an outline rectangular
panel, in the center of which is a circular row of per-
forations.

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

NEW BOOKS, ETC.

ENGINE RooM PrRACTICE. A Hand Book
for Young Marine Engineers. By
John G. Liversidge, Chief Engineer
R. N. London: Charles Griffin &
Company. Philadelphia: J. B. Lip-
pincott Company. 1899. Pp. 292,
12mo. Price $2.50.

The volume before us impresses us as being a really prac-
tical book on marine steam engineering. It is filled with
valuable information and hints which will probably not
come amiss to even the engineer who has actual charge
of a marine engine. "The diagrams are most of them
clear and significant. The tables are also valuable.
Although the book is written by an Englishman and is
devoted to English practice, at the same time marine en-
gineering is very much the same in vessels of all na-
tionalities.

VORSCHRIFTEN FUR DIE BERECHNUNG
DER EISERNEN BRUCKEN DER
PREUSSISCHEN  STAATSEISENBAHN-
VERWALTUNG. Hierzu 4 Textabbild-
ungen und 1 Tafel in Steinstich. Mit
Einam Anhange vom Eisenbahn-
Bauinspector John Labes tiber die
Bestimmung Grdsster Momente und

Querkrifte fiir Eisenbahn-Balken-
briicken und die Berechunung der
Quertridger von Kisenbahnbalken-

briicken. Hierzu 14 Textabbildun-
gen. Berlin: Wilhelm Ernst und
Sohn. Price 30 cents.

Wusiness and Personal.

The charge for insertion under this head is One Dollar a
line for each insertion : about eight words to a line.
Advertisements must be received at publication ofiice
as early as Thursday morning to appear in the follow-

ing week's issue.

Marine Iron Works.
‘U. 8.” Metal Polish.

Chicago. Catalogue free.
Indianapolis.

Samples free.

Gasoline Brazing Forge, Turner Brass Works. Chicago.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Hook and Eye Patent for Sale. F.J.Rappold, Erie, Pa.
Handle & Spoke Mchy. Ober Mfg. Co., Chagrin Falls, O.
Machine Work of every description. Jobbing and re-
pairing. The Garvin Mac¢hine Co., 141 Varick St., N. Y.
Ferracute Machine Co., Bridgeton.N.J., U.S. A. Full
line of Presses, Dies, and other Sheet Metal Machinery.
* Criterion” Acetylene Generators, Magic Lanterns &
accessories. J. B. Colt & Co., Dept. N, 3-7 W. 29th St.,N.Y.
The celebrated ‘‘ Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chineCompany. Foct of East 138th Street, New York.
The best book for electricians and beginners in elec-

tricity is ‘¢

Experimental Science,” by Geo. M. Hopkins.

By mail, $4. Munn & Co.. publishers, 361 Broadway, N. Y.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,

New York. Free on application.

HINTS 'TO CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will e paid thereto. This is for omx

information and not for publication.

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

De repeated : correspnndems

uiries not answerea in reasonable time should
will bear in mind that

some answers require not a little research, and,
though we endeavor toreply to all either by letter

or in this department. each must take his turn,

Bu yers wishing to purchase any article not advertised .

in our columns will be furnished with addresses of

houses manufacturing or carrying the same.

Special Written Information on matters of,

personal rather than general
expected without remuneration.

interest cannot be

Scientitic American Supplements referred

to may be had at the office.

Price 10 cents each.

Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly

marked or labeleg.

(7709) P. H. L. writes:

A trolley car is

running on wire notches and the overhead wire becomes

he negative and the track positive; what result
car or motors?

to the

I claim the car will run ahead as before.

The other gentleman claims it will reverse and run back-
ward. By deciding this argument you will greatly oblige.
A. Reversing tke current on the line has no effect on

the motor.

To reverse the motor, the current must be

reversed either in the armature or in the field magnet,
but not intboth. The motorman does this when be backs

the car.

(7710) W. B. writes: At what longitu-
dinal point does Sunday begin ? A. Sunday like all the
days of the week begins at midnight following the pre-
ceding day, at the meridian of 180 degrees east or west
of the meridian of Greenwich, England. The line is in
the Pacific Ocean, running from Behring Straits west of
the Aleutian Islands and the Hawaiian group and east

from New Zealand.

TO INVENTORS.
An experience of fifty

ears, and the preparation

of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere

nopsis of the patent laws of the United States and
all oreign countries may be had on application, and per-
sons contem plating the securing ot patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business,

Address MUNN & CO.
631Br oadway. New York.

, office SCTENTIFIC AMERICAN,

INDEX OF

INVENTIONS

For which Letters Patent of the

United States were Issued
for the Week Ending

AUGUST 8, 1899,

AND EACH BEARING THAT DATE.

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

electrolysis, producing chromic, Le Blanc

eisenegger

Advertising means, A. I.. E. Caspar.

Aerating apparatus, liquid, H. Hirzel.

Air brake, W. B. Mann

Air brake operating apparatus, W. B. Mann,
30,381,

Air compressor, R. L. Dunn.........................

Acit}b bﬁ

Andlron grate. and fender, combined. Hickson

Animal trap. G. U. Hall.
Anvil, Buel
Arc rupturlng device, E. J. Ber;
Autographic register, bgry & Schirmer.
Atomizer, C. O. & E. E. Bil

Automatic lubricator, J.

Badge, A. H. &
Badge, Llebmann & Toussaint
Bag. See Mail b,

Bag holder, H. (, Goldsmxth
Bail, J. B. Mo

Bale supporting device, G. A. Lowry. i i il
Bale supporting device for presses. G A. Lb%v?{’l‘

Battery. See Storage battery.
Bearing, axle, 1. Osgood
Bearing, end thrust, V. Belanger..............
Bearings, means for supporting, S. C.
Bedstead, folding or collapsible, J. Russell.
Beehive. J. Hartman..
Beet puller, 1. Goble...

Bicycle, C. S. Amb rust

Bit. See Bridie bit,

. 630,547

630,684
. 630,393

630.825
€30,372

630,373
630 556

. 630,744
. 630,828 |

630,535
30,436 |
11, 764
30,64

630,74 3
630,668

=)

Blow off protector, E. Mather.
Board. See Dough board.
Boiler. See Steam boiler.
Boiler flue cleaning device, G. C. Kitchen...
Bolt lock, sliding, C. B. Conant
Boot or shoe, J. K Sharpe.......
Bottle closing device, J. D. Roc
Bottle, non-refillable, S. Penny...
Bottles, machine for filling screw
cock & Lyle. 0 ~A00000A00 .
Bowl holding de . L. Oothou
Bowling alley, Meclntire & Holden. .
Box. See File box. Paper box.

..................... 630,386

. 630,545

630,737

630,790
630,734

0X
Box machlne, C. H. Bump..
Box machine, G. Patureau.. g
Brake. See Air brake. Back pedali
hicle brake. Wagon brake.

Brick makmg, A Nledrmghaus

Bridge, W. A. Gunn............ .. 630,809
Bridle bit, A. M. Pendleton . 630,515
Bronzing apparatus, V. Bau 630,440
Brush, bottle washlng, M. Kaefer 630.609
Brush handle, E. W. Durant........ 630,600
Buffer, stationary, F. Westmeyer . 630,577
Buggy sunshade, F. Geiger........ . 630497
Burial apparatus, R. R. Kinney.............cooeoa.. 630,459
Burner. See Cactus burner. Gas_burner. Hy-
drocarbon burner. Oil burner. R

Button for cushion seats, tufting, F. A. Nelder 630,553
Button making machinery, R. H. Beck 630,645
Cable coupling, E. S. Decker............ 5 6&0 £06
Cactus burner, Beever & McCoy 630,823

Can. See Guarded can. Oil can. Water can.
Canal, ship, A. Hogeland
Candle holder for Christmas trees, H. Stolze, Jr.
Candy cleaning machine, W. S. Foster.
Cap, N. Jacobson
Car coupling, J. J. Caton
Car coupling, rahway. L. M. Orosz
Car fender, W. P. T
Car for coke, self dumpmg, J. M.
Car heating systvem. J. F. McElroy.....
Car, railway, J. Nash
Car side bearing, railway, S. D. King...
Car step, extension, Wrede & Saunder oo
Carding machine, S. Beran........... .............. 630 479
Carriage washing and automatic water level
regulating device, combined, W. H. Raw . 630,740
Carriage windows, means for holdmg and ralsmg, 630716

. King, Jr
630,453

Pipe case. Syringe

Case See Convertible case.
Caster‘ Huzgms & One11
Cattle guard, R. C. C
Cattle guard gate, automatic,
Centrifugal cooler. W. Muller..
Centrifugal machine, 1'. L. Patt
Chains or belts, device for tightening end
JOMNStON........ iviiiveiiiiiiiiieniiiiiianans
Chair. See Revolving chair.
Chest. See Flour chest.
Churn, J. E. Benjamin........cocevee vvineeiennnnnn.
Lhurns, washmg machines, etc., operating mech-
anlsm for, L. H. Nutting
Chute, E. L.
Cigar bunch making machine, E. Pisko

630,696
630,329

630,608
630,727
630,736
630,833

630,768

Cigar tip cutter, A. KOTDANAET.............100¢¢0es 630, 534
Cigarette makmz machine, contmuous. .] H.

A L5 - AR GG A aNaeARNeG000A Ao DA AR AAA SHCAARE 630,786
Circuit breaker, automatic, E. M. Hewlett........ 630,539
Clamp. See Colter clamp. Pipe clamp.

Clamp for pipes, shafts, etc., C. B. Albree.... .... 630,641

Clasp. See Garment clasp.
Clothes rack, W. Wildermuth...
Clutch, friction, E. V. Faucett
Cofree pot, J. K. Cummings.
Coffee pot, J. A. Wllmot
Colter, A. C. Gaylord.. 0o
Colter clamp, A. C Gaylord ......................... it
Comb. See Currycomb.

Concrete gaging and mixing machine, J. W. T

Steph

Conduit or pipe, H. & H. A. Gordon
Convertible case, E. M Turner

Conveyer, E. S. Decker............ .......... 630,80
Conveyer and bucket cherefor E S. Decker......
Conveyer, endless, E. S. D ..
Conveyer. endless, 1. O. Terhune
Conveying apparatus,E S. Decker.
Cooking vessel, S. Schwartz
Cooler.  See Centrifugal cooler.
Corset fastener, S. R. Mills
Cotton, etc., apparatus for compressing, G. A.

630,805
630,414

630,389

OWT

Cotwn woo0l, etc., press for, G. A. Lowrf
Cotton, wool, halr. etc., press for, G. A. oW’
Couch and bath tub, combined, S.J. Smith...

Counting and detecung apparatus, F. L. Wilder..
Coupling. See Cable coupling. Car coupling.

Pilot cou lmg Shaft coupling. Yoke har-

ness coupli
Cover and detachablepad H. S. King.............. 630,717
Crusher. See Rock crushe:
Cultivator, A. Wilkinson.. 630,7
Current motor, alternating, 630,489

Current motor, alternating, C. P. Steinmetz. .
Current system of distribution, combined alter-
nating and continuous, M B

Currycomb, J. A. C. Grant et al...
Curtain po]e M. A. H.
Cutter. See Cigar tip cutter
Cutter head, trapezoidal, S. J.
Cycles, atmchmg inflating pumps to, R. Reid.
Cylinder, headed, W E. Hill

Desk lid support, E. K.

e, "Si‘liiéh'd'cix'ﬂt'éé """

& F. D. Pooley.

Dies, forming, H. K Blackwell, Jr....o
A.

Digger. See Post hole digger.
Disinfecting by means of formaldehyde,
Schmidt.
Disk drill, W. F, Hoy
Door binder, O. H. l\mgs ia;
Door check, S. Wilson..
Door fastenm;z, slldmg. Ka,naly
Door hanger and track, R. Ohver .....
Dough board, E. Sargent, Jr..
Draught equalizer, J. Kramer..

Drawer, furniture, Bankmann & (xebhard 630,314
Drawing and doubling machine, lap, J. 'I'. Meats 630,813
Drill. See Disk drill. Pneumatic drill.

Dropper. See Seed dropper.

Drying kiln, F. R. Morris..
Dumb bell, J. Robinson.
Dyeing, F. 'I. Horrocks. .
Dynamo, H. B. '%chnelde
Eggtester, W. Upto
Electric cables, machme fo

T. Greenfield

630,392

Douglas & Sundh 630,599
Electric cables or wi A.
Sundh... » 630,637
Electric con
and electric cables, method of and mech-
anism for constructma E.1. Greenﬂeld .. 630,503

630,490

Electric machine. dynamo, H. 630,409
Electric machines. arrangement for

magnets of dynamo, M. Deri.......... .. 630,492
Electric motor, diphase, S. W. Dietrich...... . 630,333
Electric miotors, automatic regulator for, A T
.. 630,618
630,667

{i (11 bboa0mano6000060000000000R0000000ROR000E0000000 630,501
Electrical conducting main, Highflield & Cater.... 630,697
E]ectncal]y driven spmdle, Sawyer & Robb.. . 630,567
Elevator, W. K. Smith.. 630,417
Elevator, H ‘R.Tracy....... 630,473
Klevator safety device, 'Terry & Grissom.. 630,424
Embossing machine die plate, J. Eberhard 630,672
End gate, wagon, J. W. Brubaker............ . 630,631

, Engine.. See Gas or vapor engine. Locomotlve
| engine. Pump engine. Reciprocating engine.

Rotary engine.

Engine igniter, gas, Morse & Hobart ............... 630,624
Engravmﬂ machine, M. Kruse . 630,546
Eraser attachment, 'R. B. 20,774
Exhibiting stand for price lxsts, W.'N. Stephan.. 630,755
Fabric, R [y 14 s B s o St AoeRRennEARonEonas 630,573
Fabric turﬂng and embroidering machine, J.

) 2 (=3 11 o 20 S 630,456
FKasteners, tool for setting, R. C. Annand.......... 630,476
Faucet and scale, automatic liquid weighing, E.

Grueninger. .. 630.808

Faucet, automauc,B P. Barclay

Felly trough. F. S. Briggs X
Fence, combined hedge and wire, L. W. Young.. 630,640
Fence device, wire, C. A. Burnham. .............. 630,653
Fences, device for making wire, W. McCloskey.. 630,465
Fencing. etc.. machine for spoolmg and taking

up wire for, J. W.Sanderson.................... 630,745

See Car fender.
Fibrous or other materlal apparatus for com-
| pressing, G. A. Lowry..

File, H. W. Conard...... 630.487
File box, cashier’s, J. T. 630,505
File, letter. E. C. Magnus 630,375
Filter, A. . Krause. 630,363
| Filter, Scott & Holm 569
Filter attachment for
Laplace........... . 630,366

© 1899 SCIENTIFIC AMERICAN, INC.

Filter, heater, and cooler, water, E. S Clowerl... 630,327
Fire alarm sgstem automatic, G. C. Hale......... 630,345
Firearm, B. Behr........... . 630478
Firearm, W. J. Turnbull. ... 630,758
Fire escape, T. C. H. V: . 630,576

630,563

Fire hose sugport
Fish screen rarmﬂcral waterway 5
Fishing reel, H. J. Smith

Flour chest or bin, M. F,

. 630,769

K'lushing tank, C. J. Ball. ,437
Flushing tank, D. D. Buic! ,586
Fruit picker, R. W Casler. 630,446
Fuel, app&ratus for manuf;

artificial, H. C. B. Forester. 630,676
Fuel, artificial, H. C. B. Forest 630,6

Fuel blocks, apparatus for manu
Hartridge.
Furnace. See Glass furnace. Ore roasting fur-
nace. Smoke consuming furnace.
Furrow opener, disk, F. R. Packham..
Fuse, H. P, Mefriam..................
Kuse for projectiles, H. P. Merriam
Game, J. J. Billingsley......... 647
Game, A. O. Browne.... 5
Game, W. K. Clark...........
Garment clasp. W. G. Bertram
Garment fastening device, M. L. Perrottet.
Gas apparatus, E. Gobbe............
Gas burner, acetylene, E. J. Dolan..
Gas generating apparatus, acetylene, H. Daut..
Gas generator, acetylene, J. G. Kerr...............
Gas generator, acetylene, Mace & Gerard ......... 630,722
Gas lighting device, automatic electrical, S. M

630,814
(:as, manufacture of, J. A. Faux . 630,602
Gas or vapor burnmg apparatus, 'I. C . 630,
Gas or vapor engine, H. J. Perkins................. 630,738;
Gate. See Cattle guard gate. End gate. ILever

actuated gate.

Gate, W. D. Wilson ... 630,433
Gear changing mechanism, A. Meyer: .. 630,512
Gear generating machine, bevel, H. W. LCheney 230.325

Gearing, R. W, Jamieson
Gearing, angle, R. W. Jamieson..
Generator. See Gas generator
Glass furnace, J. M. Miller........... ..............
Globe and mountmg therefor, W. M. Gold-
L R 0 R 0000 D0 ARe000 0000000000
Governor, centrifugal, P. Brotherhood.
Grate for cooking apparatus, fire, J.

Grater, nutmeg, J.
Grater, soap, J. L. Ryan...........

Grinder, machine sickle, E. V. Gre
Grmder, mowing machine sickle, E. V.
Grinding machine, T. Delabay..
Grinding machme. drill, L. 8. &
Grinding mill, 1\ L. & T. J. Stur;
Guarded can and can guard H.

Hair picker, J. W. Haines.......

Hammer, pneumatic, C. K. ckle
Hammock support, W. F. Parmelee
Handle. See Brush handle.
Handle for metal ware, 1. L. Ferrall.
Hanger. See Door hanger.
Harness, H. R. McDonal
Harness machine, J. G. E
Harrow, C. Christianson.......
Harvester, Pettingill & Sanders..
Hat sizing tanks, strainer for, G. Weils b
Hay and stock rack, combmed Cook & Shannon 6:
Hay press, I. W. Stuart.......c.ooeeveiiieiiienneenns 630
Heater. See Hot water heater.

Heater, R. Bigley
Heel rubber, J. H. Morrow 6:
Hemp disintegrating machine, P. W. Remshagen
Hinge, E. Breuning
Hinge, B. J. Riley.. .
Hoe, M. V. Shoffner....... ... 1110,
Hoof trlmmmz nippers, J. D. Decelle..
Hook. See Whiffletree hook.
Hoop. See Metal hoop.
Horse detacher, A. L. Wilkie
Horseshoe, nailless, Hewitt & Edds..

€30,
Hose, knitted fabric for hydraulic, G E Stevens 630,783
Hot water heater, tubular, Evans & C . 630,674
Hydrocarbon burner, J. J. Anderson...... 630,580
Hydrocarbon burning apparatus, D. Simmons. 630,751
Incubator or brooder tank, M, M. Johnson. 630,2
Intrenching tool, A. G. Hoffmann.... 630,829
Ironing table, A. C. Millard 630,

Joint. See Rail joint.
Kaleidoscope, D. A. A. Buck
Kettle lifter, C. J. Berg
Key. See Watch key.
Kiln. See Drying kiln.

Kiln or furnace, O’Connell & Hillery............... 630,732
Knitting machine, G. E. Stevens.................... 630,784
Knobs, machine for securing shanks to carriage
curtain, F. A. Neider...........covvvieennencnnans 630,554
Label, medlcme, K. W. Bates.. 3 630,332‘
Labeling machine, G. F. Gipner 630,342
Lamp, electric arc, J. E. Morris. .. 630,515
Lamp, electric arc, A. Stuttmann.. .. 630,470
Lamp, electric headlight, H. P. Wellman 630,475
Lamps, vaporizer for hydrocarbon, J. M 630,549
Land roller and pulverizer, R. Newton 630,467

Lathes, tool support for metal turni
Lawn sprinkler, W. Quay
Lease rod, F. L. Hammond
Leather cutting machine,
Lemon squ'eezer, C. Morga
Letter, detachable sign, C. F. J.
Lever actuated gate, J. M. Bell
Lifter. See Kettle lifter.

Lightning rods, machlﬁe for makmg, W Dodd

Limb, artificial, M 6.
Llnotype machme B Nadal 630,396
Liquid cooler. G. A. C .60

Lock. See Bolt lock. Nut lock.
Lock, R. Luckenbach
Locomotive engme, C. J. Mellin
Loom shuttle, A. Aul
Lubricator. See Aummatrc lubricator.
Machinist’s tool, J. Beac
Magnetic circuits, method of and means for in-

ducing magnetlsm m C. Steinmetz .

Mail bag or pouch, D. Hermg ........
Mail pouch fastener, W. E Griffin
Marker, stock, J. H. Harvey.

Measuring and registering device, E. S. Clayton

Mechanical movement, S. C. Houghton 5
Metal hoop, W. Goldie
Metals, preparmg cathodes for electrodeposxtlon

(Y] {5 0000006000008 0 e o000 0AGI00000D

Vletalllc carblds manufacturing, H. L. Harten-

Ml]l See ot e

Minjng machine, C. W. Miller.......................

Momtel;nni and slealmg envelopes, machine for,
ickel

See Current motor. Electric motor.

Motor.
Motor, G. M. Stock
Nail, B. Schnitzler..
Necktie fastener, A.
Nut lock, B. F.
Oil burner, A. J. Blackford............
0Oil can, non-explosive G. A Mentel.

Oiler, air pump piston rod, W. Coope 630.488
Ore roasting furnace, J. k. Kelper ....... 630,510
Pad. See Wax pad.

Paper applying devrce, wall, A. W. Foster 630,678
Paper box, G. R. Wyman.. ... 630,7
Paper box machine, W. G. Coweli.. 630,596
Paper cutting machine, Rousay & § 30,631
Paper folding apparatus, McDowell & Ben, 630,626
Paper pulp cleaning apparatus, A. Aberg.. 630,

Pedal and pedal bearing, M. Matthews..
Pedal attachment for automatic playmg evrces,

135\ 0 ) 511 1500800000060 Aan0A00080000000000000000
Pen, self filling fountain, W. W, Stewart ..630,526,
Perforatms.' machine, electromechanical, G. H

630,557
630,527
10X 34 [ 50 on0 00000, 000008060 9500000000000000000)0000 630,598
Petroleum cleansmg purifying agent employed
% l'lf ying, H. Frasch 630,496
Phosp ate, apparatus for mining, transporting,
washing, and drying pebble, L. R. McLain.... 630,395
Ph%ographlc developing apparatus, J.

© 630,500

. 630,644
630,558

Plano]a guide, R, W, 5

Picker. See Fruit plcker Hair p

Pilot coupling, Teal & McPherson....

Pipe case, smoker’s, J. H. Tlierney.. 630,

Pipe clamp, H. A. Wahlert.... .......coocvveneennns b

Pipes by freezing, %paratus for preventmg
bursting of water, M. Hopkins

Planter, D. R. Vivion..................

Planter, corn, H. I.. Dooley...

Planter, potato, A. J. Colburn..

Plow and cultivator, J. L. Hodges..

Plow attachment, disk. J. I. Lovett...... 630,367
Pneumatic drili, porta.ble H. J Kimman.. .. 630,357
Pneumatic propulsron means, J. C. Walker .. 630,821
Pocket safety attachment, D. T. Kissam. . . 630,544
Post hole d1gge1 R. W. Brooks 630,483

Pot. See Coffee pot.

Power driven tool, W. F. Barrett
Power driven tool, F. H. Cathcart
Press. See Hay press. Printing press.

(Continued on page 126)
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lnside Page, each insertion, = 75 cents a lme
Back Page. eacl insertion, = = $1.00 a line

g¥~For some classes of Advert@sements. Special and
Higher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width of the iine.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
rorning to appear in the fullowing week’s issue.

00D or METAL WORKERS

without steam power can save
time and money by using our

FootandHard Power llachinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, M. Y.

AMERICAN PATENTS.— AN INTER-

esting and valuable table showing the number of pateuts
%ranted for the various subjects upon which petitions

ave been filed from the beginning down to December
31, 18%4. Contgined in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. 10 be had at

this office and from all newsdealers.

L WER& FOOTI

SHAPERS,PLANERS.DRILLS,
MACHINE 5HOP OUTFITS TOOLS
AND SUPPLIES. CATALOGUE FRE

SEBASTIAN LATHE C0. 120 CULVERT ST. CINCINNATI O.

<>06©©06600699@9@0@9@96696068
weiens  Universal Bevel g

bz Protractor.

Blade 7 in. long, m:
be slipped back and fort. h full
M leneth or turned at any angle around
il the circle. One side of the tool is flat.
Catalogue of Fine Tools free.
THE L. b. STARRETT CO.
s, Mass., U, S, A,

$5.
)696966090969609@6@0@@069999

WOODWORKING MAGHINERY./)

For Planing Mills, Carpenters,
Builders, Furniture, Chair. Vehicle,
Wheel and Spoke Makers, etc.
8E~ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.
THE_ECAN CO.
327 to 347 West Front Street,
CINCINNATI, OHIO.

Water Emery
Tool Grinder

Has no pumps, no valves. No
piping required to supply it with
water. Always ready for use. Sim-
plestin construction, n:ost efficient
in operation.

8F Send for catalogue and prices.
W. F. & JNO. BARNES CO.
1999 Ruby St., Rockford, I1I.

The Forbes Patent Die
Stocks for Hand Power

Ten inch pipe cut offand threaded
by one man with ease

& Send for Uutalomw.
CURTIS & CURTIS,
6 Garden St., Bridgeport, Conn.

0@@@@0@

€
€
€
€
€
€
©
€

0. 56 Hand Maehme
Ramze 216 to 6inch

BICYCLE TIRE REPAIRING.—THE

Mending of Sm%le Tube Tires.—A practical article illus-
trating the method of inserting g atches and plugs with
pliers and pluggers, together with rubber band plugging
and the use of puncture bands. §illustrations. Con-
tained in SUPPLEMENT 1102. Price 10 cents. For

sale by Munn & Co. and all newsdealers.

COBURN

PATENT

TROLLEY T RA c K

Parlor, Barn and
Fire Door Hangers |’
All Styles.
Latest Improvements.
E#~ Send for Book.
Coburn Trolley Track Mfg. Co.
Holyoke, Mass.

THE EUREKA CLIP

The most useful article ever invented
tor the purpose. Indispensable to Law-
yers, Editors, Students, Bankers, Insur-
ance Compames and business men gen-
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25c.
To be had of all booksellers, stationers
and notion dealers, or by mail on receipt
of price. Sample card, by mail, free. Man-
ufactured by Consolidated Safet
Pin Co., Box 121, Bloomfield, N. J’:

THE_MIDGET DYNAMO OR MOTOR

Weight 334 pounds. Will light
our 6 c.p. lamp, ring bells, ex-
plode powder. Output 10 watts.
As a motor will develop1-32 h. p.
Wound .for voltages 4 or6 as de-
sired. Other voltages up to 110
to order. [~ Send 2-cent stamp
forillustrated catalogue.

ELBRIDGE ELECTRICAL
MANUFACTURING COMPANY,
Elbridge, N. Y., U. S. A.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST. MOST EFFICIENT and DURABLE.

¢ RAND DRILL C0.)

Send for Catalogue. - 100 Broadway, New York.

Scientific

Pre(s’erving pickled goods, apparatus for, Dale &
sree

Perry
Printing designs, making, G. R. Cornwall.
Printing press, H. H. Hoskins
Prmtm" presses, motor controller for, H.
350, 630,331
630,499

Pul]er See Beet puller
Pulley rim c]am%s, die for shapmg, T. Corscaden. 630,776
Pulley, rope. Wagner... ......coiiiiiiiiiiinan i07t70

Pulley spoke blanks, dle for finishing, 1. Corsca-
630,450

.. 630,777
630,380
. 630,754

scaden
Pump engine, air, W.. B. Mann...
Pump governor, A. Snyder...............

Pump or compressor air, C. O. Sobinski. 6300525
Pump, rotary, C. F. Thurber 630,426
Pump, steam, P. Ludwig.....oooiniiieiiaanann.. .. 630,812
Punching and riveting machine, J. L. Kinsell.... 630,359

Rack. See Clothes rack. Hay and stock rack.
Radiographic apparatus, 8. W. Puffer
Rail, bar, or pipe bender, M. H.
Rail joint, P. Brown
Railway crossing, J. S. Perry.
Railway crossing, D. Scott..
Railway switch, E. P. Newman.
Railway switch, J. 8. Perry........cc.coviiiieniinnnn 5
Railway Lrams. etc., apparatus for recording
movements of, W. H. Bailey 630.312

Ratchet wrench, adjustable, T. P. Sayers. 630,819
Reciprocating engine, electromagnetic.
Conly.. .. 630,448

Reel. See eel.

Refrl;ge“ratmg a,pparatus, a,utomatlc A. T Mar
shall............c.ocevaee

Refrigerating apparatus,
valve for, A. T. Marshall..

. 630,616
. 630,617

Register. See Autographic regi

Regulator. See Windmill regum‘o

Rein guard, F. F. Montfort...............c.ooeveenin 630,390
Revolving ¢hair, P. Klum 630,361
Rheostat, automatic, J. H. McGurty ............... 630,466
Ring. See Spinning ring.

Ripping tool, W. R. Applebay..........ccooveeeenenn 630,792
Rock crusher and grmder, J H Kinkead.......... 630,511
Rod. See Lease rod.

Roller. See Land roller.

Roofer’s tool, J. R. Maxwell...........ccevvunennen. 630.387
Rotary engine, R.E. Brewer.......cceoveveevne... 530,648
Rotary engine, F. H. Citheart .6%,588 630,590
Rotary engine, Hays & Depuy . 630,693
Rotary engine, W. Oldham 30,400

Roundmg and channelmg machme. French &

Rubber, composition for treating decayed or
other, M. Zingler..............coiiiiiniaiininnnns
Saligenin compound and making same, L. Se]l
Sash balance, D. W. Lloyd
Sash locking device, D. L. Long..
Sash, reversible window, A& A. Iske. ...
Saw cunmg off machme cold, W. H Lucas..
Saw grinding machine, d,utomane MeCarthy
Scissors, buttonhole, W.J. Hazard .
Scow, dumping, S. F. Clouser.........ccovvveenennn.e
Screen. See Kish screen.
Screw thread cutting tool, C. A. Johnson...
Seal, E. J. B
Seed dropper, cotton, W. Smith
Sewing machine, W. N. Parkes..
Sewing machine folder, 1.. Onder:
Sewing machines, needle guide for g]ov 5

. 630,628
. 630,474

E. A. B
Shaft coupling, E. Muller.
Shaft support. vehicle, (r
Shear mechanism, W. Glllme
Shears, W. C. Heimerdmgzer
Sheet metal shaping machine.
Shock loader, F. Johnson.
Shutter fastener, H. Meye:
Sidewalk or floor construc!
Signaling device, B. Behr
Sinks. etc., overflow and waste fixture for, L.

Kosiol.................
Skirt, eycling, C. Gibbs
Skirt’ protector, M. C. Smith
Sled, hand, W. E. Kidder
Slelgh knee, W. J. Stahmann.
Smoke consumer, G. S. Huff..
Smoke consuming furnace, G. Langenbach
Snow plow, J. P. Holley
Soldering apparatus, can, W. S. Case..
Sole&tﬁmmmg and channeling machme. French

Y
Speed measure, C. Oetling .
Speed varying mechanism, M. 0. Reeves.
Spike, I. L. EAwards .. ......cc.ociiiiiininnnnanan
Spindle. See Electrically driven spindle.
Spinning ring, J. Booth.................
Spraying apparatus, M. L Johnson
Spraying device, G. W.

os

Sprmkler See Lawn sprmkler Street sprink-

Sta]] and trough, adjustable pig, T. R. Hilborn... 630,351

Stall drain, J. M. Kiske.. ...........coooiiiiiiiiiiain 630,533

Stand. See Exhibiting stand.

Staves, etc., automatic grooving, tenoning, and
beveling machine for barrel, E. P. Bottcher.. 6'%0 824

Steam boiler, C. C. P ... 630.560

Steam trap, J 6_30 399

%
é_
=
=
=

Storage battery, C.
Storage battery, C. Lindenberger et . 630 720
Storage battery., W. H. Smith.......................
Stove and heater, combined cooking, H. W. Con-

Stove, oil, D. Coradino
Street sprmkler, A. Bas
Suspender castoff, Neuberg .
Switch. See Electrlc swntch Railway
S ringe case, A. H.

6301328
. 630766
630,729

. 630,638

'able. See Ironing table
Tagging machina, metallic, T. J. Myers.. . 630,625
Tantk. kSee Flushing tank Incubator or
ank.
Tanning, C. S. Dolley... .............. 6:30.494
Telegraph, printing, F. Hachmann . 630,827
Telepbone, H. F. & M. A. Blackwell.. . 630,797
Temperature of heated air. apparatus for regu-
lating, Gjers & Harrison...............c.ooovunnee 630,682
Templet perforating device, J. Marsden . 630,615
Thermostat, electric, L. H. Des Isles.. . 630,671
Thread cutter, B. Newsome............cooieeienenen 630, 7731
630,763
’1‘11e 111ummatmg J. Jacob: 30 06

Tire fastener, A. Swahn
Tire tightener, H. C. Alley... ........ccveiieninn...
Tires and stoves, heating device for wagon, C.
Robinson............ ...
Tobacco stemming machine, G. M. Guerrant.
Tobacco treating apparatus, A. V. Hysore...
Tongs, barrel D. B. L.e Van.. 50
Toy money box, C. A. Bailey
Toy phonograph, J. Schoenner
Toy pistol, L. Buehler
Toy, wheeled, C. A. Bailey.....
Track laying mac}nne, J. Burke an
Track sanding device. G. W. Mudd
‘Transpiration, appamtus for producmg and re-
moving, S. Safra

................................ 630,565
Tru{) See Animal rrap Steam trap.
Trolley, overhead, H. C. Loudermilch
Trolley track and lift mechamsm J. H. Cook
Trough. See F' elly trough
Trousers, L. I.. Yat
Truck for grain bmders, S. K. Dennis
Truck, motor, Johnston & Abell
Trunk and dressing case, combined, E.
raway

.............. 630,780
630,798

Trunk, bureau and dresser, J. Barker.
Tubular structure, J Brown.........
Tug fastening for 'vehicles, P. S. Hump
Type containing channel, Johnson & Low
Type dies, mechanism for assemb]mg

tributing, J. R. Rogers.......
Typesetting apparatus, Johnson
Typesetting machine, C. J. Botz
Typewriter spacing attachment, R
Umbreila cover, detachable, C. A. Shaler
Valve, R. L. Kjerner.........

Valve, air brake, W. B. Mann .. 63
Valve, air brake triple, W. B. Marm 630,378, 630.379
Valve, engineer’s, W. B. MaND......,.....cc...c0nu 0.384

Valve for power driven too]s, F‘ H. Catheart..
Valve mechanism for motors, meters, etc,
Barrie
Valve operating device, P. Hufe]and
Valve, pop safety. B. J. Downs........
Valve, rotary dlstrlbutmg. C H Beud]e
Valve, triple, W. B. Mann..
Vaporizer, H. D. Page..
Vehicle body. F. Menzer..
Vehicle brake, A. P. E owell 2
Vehicles, reversing g« : r for motor, F. Stutzman - ("%0 411
Vending apparatus, M 8. Cod
Ventilator, J. N. Garber 5
Ventilalmr and flue stop, combined. W. H. Fui-
G 0808000000050 00bHa000 0D R0 RRACCAROANORE00E
Vessels, apparatus for raising sunken, M. Jones.. 630, 542

(Continued on paye 127)
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several patents.

giving the great
what you want.

“Heatencock’’ Ranqe as it appears when set up tn the kitchen,

= placed in the different rooms and connected to the *
and return pipes. In summer time the radiators remain full of water t,he
1| circulation ot water being stopped
radiator, the radiators remaining col
heat an entire house of moderate size - only one fire in the house.
of hot water for bath and kitcben sink. Very economical in fuel.
*Heatencook ” has been in use for five years.

AucGusT 19, 1899.

<~—HEATENCOOK <=

HOUSE HEATING FROM

ITCHEN FIRE BY HOT WATER.

The * Heatencook ” Rarge is a Combined Cooking Stove and Hot
Water Heater.
to perfection. The range is made in the m est substantial manner and is
finished in first-class style. It is not an ordinary range with an attach-
ment, but is designed especially as a heater and cooking stove combined.
1t weighs 2000 1bs. and is six teet high. An adjustable fire- pot is provided
for summer or wirter use.

It is unequaled as a cook stove. It bakes, roasts, ete.,

It ig perfect in all respects, and is protected b
T'he house is heated by hot water. Radiators are
* Heatencook ” by flow

valves attached to each

* Heatencook ” system will

Plenty

The

About 1000 ranges are now

est satisfaction in many most delightful homeés. Ttds just
Send for catalogue and get all particulars. Address

dy c]osmg

BROOMELL, SCHMIDT & CO., Limited, Box 135, YORK, PA.

A R VOLUTION, it
E angles from
vertical to horizontal. For general and
manufacturing purposes, the new
Van Norman ‘‘ Duplex’’ Milling Machine
will be found the best for the following
reasons: It greatly increases the range
of work; it insures greater accuracy when
variety of cuts are required; it econo-
mises time in performing many kirds of
work; it economises in cutters and fixturse
for holding work. Write for-particulars to

Waltham Watch Tool Co.,Springfield,Mass

DON’ T LEAVE YOUR KEYS

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

AMERICAN RING CO.
Box P, Waterbury, Conn.

MORAN FLEXIBLE JOINT

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

Can be attached to bench or post.
Desiened —for

other for pi%e 14

New York. Bridgeport, Conn.

ARMSTRONG’S No. 0 THREADING MACHINE

threading the
smaller sizes of pipe, iron or
brass, also bolts. Hastwo speeds,
one 1or pipe ¥ to 1 inch; the
to 2 inches,

A 85 PRINTING PRESS
| %

will
print
your
cards,
labels

ou M S
xs;loney Large clrcuuL press $18.  Full printed ustruc-
tions for use. ?"’ Catalogue and samples free.
ELSEY & CO., Mfrs., eriden, Conn,

2 New Microscope for Nature Study

inclusive. the regular and for use in the Examination of Ores,

Armstrong adjustable dies. Oth- Metals, Wools, Fibre, etc.

er attractive features. Send for Acme No 6 with 1 Ocular and
articulars. The Armstrong ueen 1 in. objective giv-
fg. Co., 139 Centre Street, ing power of about 100 diameters, 1 set of

"” 12 prepared slides of insect parts and other
interesting specimens, all in case, $16.

ter motor or Turbine wheel

Is s\mP
Built in all sizes
any h. p. desired.

Free descriptive illustrated catalogue.
: ELMIRA MFG. CO.,
159 Greenwich Street,

JOHNS HYDRAULICENGINE

develops all the power which the
weight and momentum of water af-
ford—greater than the ordmaliyt' wtfl_

uti-
lizes the stored pressure of the air-
and it is a remarkably effective ma-
chine. Uses less water and devel-
ops greater power than any other

engine, Occupies but little space
and is easy to set uj Requires lit-
tle care. e and durable.

rom Y4 h. p. up to

Ask your nearest Optician for 1t
QUEEN & CO., Inc.

Optlcul and Scientific Instrument ‘Works,
(‘(; estnuBSt., Phila.
Wmtefor Circular. 59 Fifth Ave., New

N. Y CAMERA EXCHANGE.

507 Saved on all makes of Cameras
Headquarters for Buying, Selling
and Exchanging Cameras or Lenses.
Large assortment aiways on hand.
Developing, Printing, etc.
Photo supplies of every description
at lowest prices.
Send 2c. stamp for bargain

——— list. Address
N. Y. CAMERA EXCHANGE. 43 Fulton St., NEW YORK

ork.

VEEDER RAT

PRICE $I.

closely resembles.
by an’internal ratchet
place of the star wheel,

Zero rendi
point. T

Makers of Counting Machines, Cyclometers for Bieycle:

BHET COUNTER

This counter is of the same size as our regular cyclometer for bicycles, which it
The differential gearing used in the cyclometers is replaced

mechanism, and on the outer end of the main shaft,in
is clamped a small operating lever, the arrangement bemg

such that each comp]ete oscillation of the lever moves the right hand index ring
one figure. The transmitting mechanism between each index ring is such that
H the rings are mechanically locked and cannot get out of position by jarring, nor
can the record be tampered with except by taking the machine apart.
counter will register up to 99,999, when the next stroke will set all the figures to
for repeating,
ey are durab. e and strong and can be run at a high speed without skip-
ping. They will be found especially useful for use on punch presses, looms and
automatic machinery generally to reglster number of pieces or quantity of mate-
rial oroduced. They canalso beada
or any purpose requiring a small, light, accurate instrument.

THE VYVEEDER MFG.

The

but’ they cannot be set to zero from any intermediate

ted for use on typewnters‘, voting machines,
Corresp. solicited.

CO.

HARTFORD, CONN,, U. S, A

s, and fine Castings.

This beats Wind, Steam, or Hor:e Power.

GAS ENGINE

on interchangeable plan. Built of best material.
Made in lots of 100 therefore we can make the price.

¥ Boxed for shipment. weight 800 Ibs.
or Gasolne. Also Horizontal Engines, 4 10 30 h. p.

WEBSTER MFG. CO.,
1074 West 15th St., Chicngo.

Eastern B:anch: 38-D Dey Street, New York Cl
Southern Agents: Boland & Gschwind Co.,
So. Peter and Lafayette Sts., New Orleans,

Write for Spe-
ia Catalogue

REEVES”

or loss of time.

chines requiring a chanye of speed or feed.
¥ Send for hundsmnelu illustmted
Catalogue ** S. A.” fre

REEVES PULLEY CO.. Columbus. Ind., U. S.A.
THE BICYCLE: ITS INFLUENCE IN

baustively treated from the following standpoints: 1.
The use of the cycle by persons in health. 2. The use of
the cycle by persons diseased. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

‘NOT HOW CHEAP
BUT HOW COOD.’’

Best in the World.
Tron-Center Hardwood Ds-

l}l,ng of the Belt. Friction-Clute

connecting

Gas and Steam Engines,
Lines of

Solid-Web Iron-Center Hard-
wood Dynamo Pulleys.

power.
write for catalogue ¢

We offer the W EBST ER '2)4 actual horse power
ol 1or #150. less 10 per cent discount for cash. Built

Made for Gas

Variahle Speed Counter Shaft

for securing any speed without change of belt
Specially adapted for all
kinds of experimental machinery, Printing
Presses, Motor_ Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-

Health and Disease.—By G. M. Hammond, M.D. A val-
uable and interesting paper in which the subject is ex-

Use Taper Sleeve Pulleya the
Rolid=W b

unmo Pulleyn prevent the Sh[;
h

ulleys. for connecting and  dis-
hafting, Dynamos, Gener-
ators and Machinery of all kinds

without slacking speed of motive
State your, requlrements and

THE TAPER-SLEEVE PULLEY WORKS, Erie, Pa., U.S.A.

Olds Engines

in small sizes need
no gasoline con-
nections, they are
all made, no sepa-
rate reservoir, a
temporary su;\)}p]y
isin air-tight base
lds ¥ngines are
the simplest and
surest. ) -

Olds Gasoline Engine Works, Box 418, Lansing, Mich.

REVERSING STEAM TURBINE.—PAR-
son’s recently perfected turbine for boats. Illustrations
showing details. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No, 1158. Price 10 cents, by mail, from
this office, and from ail newsdealers.

Su USE GRINDSTONES ?

If so, we can suppiy you. Al sizes
mounted and unmounted, always
kept in stock. Remember, we make a
specialtyof selecting stones forall spe-
cial purposes. B Ask for catalogue

The CLEVELAND STONE CO.
2d Floor, Wilshire, Cleveland, 0.

/4

)

ENGINES.

Their Orlgm and Development.—An important series o

ROTARY PUMPS AND

iving & historical resume of the rotary pump
Eggelesngme rom 1588 and illustrated with clear draw-
ings showing the construction of various forms of
umps and engines, 38 lllustratlons Contained in
gUPPLFMENTS 1109, 1110, 1111, Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

Prices $160 and up. Send for Catalogue,

PIERCE ENGINE CO., 17 N.

PIERGE VAROR LACNGRES

Stock Sizes 14 to 22 foot.
Safe, Reliable and fully guaranteed.
17th Street, Racine, Wis.

Our Folding Boats are puncture proof, Gnlvamzed steel ribbing. For hunting, fishing, exploring and family

pleasure. Walter
the Yukon with them.
alogue. 40 engravings.

© 1899 SCIENTIFIC AMERICAN, INC.

Wellman took them on his polar trip. Lieut. Schwatka explored

ded first preminm at World’s Fair. Send 6 c. for cat-
Avlv(qll;ié FOLD'I‘NG CANVAS BOAT CO., Kalamazoo, Mich.
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Founded by M athew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St., Philadelphia, Pa., U. S. A.

g Our New and Revised Catalogue of Practical and
Scientific Books, 92 pages, 8vo., complete to April 1, 1899,
and our other Cata ogues and Circulars, the whole
covering every branch of Science applied to the Arts
sent free and free of postage to any one in any part of
the world who will furnish his address.

TAUGHT BY MAIL.
ELECTRICAL ENGINEERING,

Telephony, Telegraphy, X-Rays,

MECHANICAL ENGINEERING,

Elementary Mathematics,

MECHANICAL DRAWING,

Et Thousands aresuccessful Bnd
C- gaining better. positions and
salaries studying at home by our cor-
respondence system.

The Electrical Engineer Institute
of Correspondence Instruction,
Dept.A, 120-122 Liberty St., New York.

Y eomsider e €atvical Eagineer dstar—, | Write for
A by Messrs wﬁ and Max Catalogue.
15 e of QrEaT ValuZTs Those whe desne am | State Subject

€0Tlcal td uiaTios You Wish
as O Eleaonon

to Study

for Civil Service ap] intments will soon
be held in every State. 000 ap-
pointments last year’ Chances
even better for appointment this year.
The Naticnal Correspondence Institute has pre-
pared hundreds of applicants who have received
earl? appointments.  Instruction exclusively by
mail. Particulars about all Government posi-
tions, salaries, dates of examinations, free.
3 Write to-day.
Natfonal Correspondence Institute, Inc.
28-66 Second National Bank Building,

‘W ashington, D. C.

BLISS ELECTRICAL SCHOOL,

4th Street, Washington, D C.
Practical F‘lactrical Engineering thoroughly and exclu-~
sively taught. Course O;iens Sept. 27.  Catalogue on
application to L. D. BLISS, Principal.

A Marvelous Machine!

dOWat';zh the vgonderfﬁl woi‘k
ne our ipple
and Pipe Mill Machine.
Threads nipples of all sizes.
So swivejed that it can be
reversed and pipe cut offclose
togrippers. Vise can be open-
ed or closed while machine

e 1s in motion. Send for Cata-

MG, Cor hoi i
Stree.t, T&iedo, “nﬁ. o8

The Yankee DRILL GRINDER

for grinding both Twist and Flat Drills.

Grinds all sized drills from 1§ to 24 in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

¢“Can’t Grind Wrong.”’ Catalog free. g
G. T. EAMES COMPANY,

250 Asylum Ave., Kalamazoo, Mich.

Have you ever seen or heard of the

AUTOMATIC TIME STAMP?

1t is run by a clock, and imprints the ex-
act houwr, minute and second (A.M. or P.M.)
thedate, the Firm name, and words mdwatwm
the character of a transaction, such as ** Re-
s ceived.” ‘“‘Answered” ‘“‘Ordered,” “Rec’d
Pay't,” etc., etc.. upon letters, telegrams, orders,
ocuments, etc ., and for keeping an :ndisputable re-
ord of the time billiard tables, bicycles, boats, carriages,
messengers, etc., are used. (& Send éor C1rcular
AUTOMATIC TIME STAMP co.,

160 A Congress St., Boston, Mass., U. S, A,

‘““American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. Over . ,000 of
our telephones in successful operation.

Used by War and Navy Departments. In
ordering state length of line, whether
sinele line or metallic circuit and number of
telephones to be used on oneline. {(F Send
for catalogue *‘S. 4
AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, IlI.

PHOTOGRAPHY IN COLORS - FOR-

mulas for producing photographs in colors by the Chas-
sagne _process. SCIENTIFIC AMERICAN SUPPLEMENT,
Nos 1114 and 1125. Price 10 cents each, by mail,
from thls office and from all newsdealers.

The ““Wolverine” Three Cylinder Gas-
. oline Marine Engine.

The only reversing and self starting
gasoline engine on the market. Lightest
¥ engine for the power built. Practically
no vibration. Absoluiely sate.
Single, double, and triple marine
and stationary motors from 34 to
30 H. P. [ Write for catalogue.

WOLVERINE MOTOR WORKS,
Grand Rapids, Mich.

AutomobileS. o

The SCIENTIFIC AMERICAN for May 13, 1899, is
devoted mainly to illustrations and detailed de-
scriptions of various types of horseless vehicles,
This issue also contains an article on the mechan-
ics of the bicycle and detailed drawings of an auto-
mobile tricycle. Price 10 cents.

The following copies of the SCIENTIFIC AMER-
ICAN SUPPLEMENT give many details, of Auto-
mobiles of different types, with many illustrations
of the vehicles, motors, boilers, etc. The series
make a very valuable treatise on the subject. The
numbers are: 732, 979, 993, 1053, 1054, 1085, 1056, 1057,
1058, 1059, 1075, 1078, 1080, 1082, 1083, 1099, 1100, 1113,
1122, 1178, 1195, 1199, 1206, 1210. Price 10 cents each.
by mail. For sale by all newsdealers or address

MUNN & CO., Publishers,
361 Broadway, New York.

Veterinary poultlce boot, W. C. Agnew.......... .. 630,310
Vise, C. BIrnSt.........ooovieiinineneinnnss .630,530, 630,531
Vise, anvil, Knegbaum & Raudabaugh............ 630,364
Visework, bench rest for, J. D. Hodge... 630,698
Vulcanizer, S. A. Brown..... 530, 6:
Wagon brake, Z. Hawkins..
‘Wagon running gear, F. Jaycox
Wardrobe, W 630,
W arping and beaming machine, C. 11. Knapp..... 630,
Washer. See Wool washer.
Washing machine, E. Lachance.................... ;
Watch key, J. W. Riglander.. :
Water can, G. Birk
Water meter, O. Beckmann......
Water wheel, turbine. C. Brimer.
Wax pad, F. Kaufman.......
Weather strip, T. M. Aspinall..
Wexghmg attachment for trucks,
Wheel. See Water wheel.
Wheel, W. 1
Wheelbarrow, H. Gries. .
Whiffletree, F. W. Chicke
Whiffletree hook, J. L. Riter..
Whip butts, loadmz for, K. P.
‘Whist, indicator for duplicate, C. A
Wmdmg machine. S. M. Green.
Windmill regulator, automatic, Hruns’
Window cleaning guard, J. Christensen.
Window guard, P. K. Jacobson...
Window, sliding, H. Niederlande
Windows, ventilating deflector fi
Wool washer, F. G. Sargent
Wrench. See Ratchet wrench.

Wrench, C. W. Smn;n 630,523
Wrench, F. W. Stewar .. 630421
Yoke harness couplmg, neck L. O. Snell .......... 630,524

DESIGNS.
Badge, J. M. Nabsledt vo.. 31342
Badge, H. S. Winn........ ... 31,343
Battery plate, H. (‘ Porter. 31,366 to 31,368
Bell gong, E. D. Rockwell........ ... 31,860
Bicycle handle bar, C. G. Whitaker.... 31,364
Boiler tube cleaner cutter. Forsyth & Bell 31.370
Book cover blank, A. L. Rosenthal...... 31,380
Bowl for tea sets, etc., T. W. Foster 1,344
Brushes, etc., handle for tooth, . A. Hewitson. .. 31,348
Buffer sprmg, Z.H.Tate....... «.ovieiineniennnnn 1.37

Buttoner and nail cntter, collar, F. Lewald.
Ca,r platform, F. H.

Eyeglass case, H. B. G T..
Eyeglass holder,I Phel s ....................
Fan motors, frame for e]ectrlc, R. Lundell..
Fasteners, socket member for detachable, M.

Heel, H. O
Label, W. K. Clark.
Lamp shade, E. L. .
Lamp shade or globe, E. L.
Rail bond, W. B. Clevelan
Saw blade, C. McDonner..

Skirt and waist supponer L. A
Sole, H. O’Sullivan............
Spoon, ete., B. Y. Tiffan;
Spoons, etc., handle for Crees & Cour:
Sprocket or similar armcle. . Smith
Stove leg,J. W. Jones........ ........
Ticket b! auk F. Kronenberger 5
Tunnel or similar casings, channel bar for, D. L.

Hou
Vehlcle body and top. ¥. C. Morton
Wrench, D.

TRADE MARKS.

Antlfoulmz compositions, anticorrosives,

aints,
and other similar protecting coverings for sur-

faces, J. Mclnnes & Son . 33,346
Butter, D. W. LeWiS............... 33.321
Buttons, collar, Celiuloid Company ... 33,300
Cained and bottled goods, certain named. See-

man Brothers............ cooviievnnenns 33,312 to 33,315

33,318

Cereal products, certam named, R. Tellez & Com-
PAIIY . et ettt iniuaeaetinnns cosannnaseeeesnnnnaeeens
Chemical and pharmaceuncal substances and
compounds for certain named purposes, Ich-
thyo] Gesellschaft, Cordes, Hermanni & Com- 33548
[1E3 1% Ae00oon0nn0g0000000 s 33,
Chemlca] pharmaceutical,
cosmetic products and preparations for certain
named purposes. Ichthyol Gesellschaft, Cor-
des, Hermanni & Company.............c.iceueesee
Cigarettes and smoking tobacco, B

33,349
33,327

Cigars, cigarettes, and cheroots, O. Zurcher...... . 33,325
Coating, certain named surface, Velvelette Manu-

facturing Company...........coveeueeernneeeennnns 33,343
Coffee, roasted, Thompson & Taylor Spice Com: 33320

(1 1} 00000000, 00000000 BROOIo00aaREAAIO0E0000G 2
Curatives, certain named, S. Schwarz............... 33,340
Cutlery and hardware speclalnes certain named,

Smith & Hemenway Company  .............. . 83350
Dry goods, certain named, ‘1. G. Hill & Com{pany, B
Fertilizers, artificial, Rasin Monumental Com-

| O P8 R0 aA0 000 S AEa08a00Rec0 Ui 0ooaand 33‘344. 33345
Flavoring materials. G. F. Heublem & Brother..
Flour, wheat, J. B. M. (o) Whona0090 . ooonao0oan0a
Croceries. certain named, Barnes & Company.

Hair crimpers, J. J. Beetson......................... 33,
Hair supporting and fastening devices, certain

named, Eschwege & Cohn........................ 33,302
Macaroni, Canepa Brothers.. eeeeeeeneiaaan 33,311
Matches, A. Kelley 33,328 to 33,331
\le%lcal remedles, certain named. Natchez Drug 439
Medlcmal 011 for certain named diseases,J. H.

B TS O T T 33,334
Medlcmal tablets for certain named diseases, Mc-

Ture & Wallace........coovvviiiiiiins ceieennnn. -33,338

Medlcmes for certain named diseases, J. F. Kied-

ey
Mxlk cundensed firm of H. Nestle..
Paper cleaners, certain named wall,

Pills, La Compagnie des Granules Le Moyne 4444 g
Preparatlons for certain named diseases, proprie-

tary, Mack & Company.. .. 33,337
Sheetings, Minot, Hooper& “omp. 33,303
Soap and toilet powders, M. Rink. 33,332
Surgical dressing, G. W. Carnrick. 33342
Suspender and braces, Harris S

PANY. .t iiteeierneranennannnns . 33,304
Sweat pa d

33,310
Texnle fabrlcs made from animal or vegetable

tibers, Capucine Company............. .......... 33,309
Tobacco, certain named manufactured, G. H. Me-

Cann & Company . 33,326
Underwear, J. Schiesser .
Veh!c]es, wheeled, Columbia Carriage Company. . 33.3nl
Wines, F. Korbel & BIrOthers. . ....................... 33.324

LABELS.
* Genuine Medicated French Tissue,” for a medi-

cine, Silver Suds Manufacturing Company... .. 7,081
“ Komback,” for cigars, W. C. Curley & Compan 7,077
“La Bemta for cigars, American Lithograp!

Company 7,076
** Mangani Pepto Ferrum, ‘ Westjee,””

cinal preparation, West & Jenney.. 7,082
“Maret s Parisian Liquid,” for a cleansmg com-

pound, V. A. Maret.......ocoeuienunreennens caenann 7,083
“Niestlie’s Liniment,” for a liniment, W. Niestlie.. 7,080
** Niestlie’s 10c. Croup Kura,” for a croup salve, W.

B =323 D U 7,079
“ Pan-American Exposition,” for cigars, C. Fette.. 7,078
“ Wearwell,” for clothing, Youngstown Dry (xOOdS

Compdny .......................................... 075

PRINTS.
el Everett’s Snow Flake Ba,kmg Powder,” for a bak-
ng powder, S. H. Everett. .. 197
b Fermented Milk Food,” for
lian........ . 156

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863. will be furnished from this office for
10 cents. Inordering please state the name and number
of the patent desired, and remit to Munn & Co.. 361
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtamed by the in-
ventors for any of the inventions named 1n the, fore-
going list, provided they are simple. at a cost of $40 each.
If comphca.ed the cost will be a little more. For full
instructions address Munn , 361 Broadway, New
York. Other foreign patents may also be obtained.

NEW YORK UNIVERSITY
School of Applied Science

1899 —-1900.

Departments of Civil, Mechani-
cal ’hemical Engineering an
In ustnal Chemistry.
Address for Circulars,
OFFICE OF DE
University Helghts, N. Y. City.

MAJ
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steady, clear
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“THE LIGHT OF AMERICA”’

for wheelmen is that given by the far-famed

always dependable. All parts metallic an
cleaning purposes.
durably. neat y made. Best reflectors.
in. thick. Height of lamp 74 inches.

carbide of any kind. (F Sendfor freeillustrated catalog **S.4.

EDWARD MILLER & CO. sacsoome™ Meriden, Conn.
STORES: 28 & 30 West Broadway, NEW YORK. 63 Pearl St., BOSTON

Manufacturers of “ Royal ”’ Bells and *‘ Everlit”’ 0il Lamps.
IIlIIIIIIIllIIllII|I|I|IIIIIIIII|I|IIIIlIIIIIIIIIIIIIIIIIIII|III|III||IIlIIIII|I|l|I|III|lIIII[l|I|IIIII|I|I|I|I|I|I||II|I|IIIIlIIII|IlllIIIIIIIIIIIIIIIIIIIIllIIIIllIIIIIIllIIIIIlIlIIIIIIIIlIIIIlII

ESTIC LAMP

approach to the sun as an artficial light. Always
and white. Easy to charge, easy to operate,
easy to reach for
erfect searchlight for 100 feet ahead.

Convex front
Burns 4 hours.
ular commercla]

hanger of tough steel. Uses reg

ENDURING PAINT

There are reasons innumerable why, in any kind of
paint work, preference should be given to

DIXON’S
SILICA-CRAPHITE
PAINT

Itisequally good for metal or wood.
It lasts four times as long as other paints.
It covers more than twice as much surface.
It is easier to apply than other paints.
It has no bad odor and won't taint water.
1t contains nothing poisonous and causes no cramps
or colic in workmen
. 1t never fades, but will last ten, fifteen and even twen-
ears.
y is the most durable, economical and handsome
paint on the market.
For Color Cards and Circulars, write

JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J.

E'STABLISHED 1850

HANDLE & BARREL HOGP PACTORIES,
LARGEST LINE IN THE WORLD
SATISFAGTION GUARANTEED.

Who Rules the World in 100 Years ?

PANTERRA will tell. Something entirely new.
A novelty. Mailed, prepaid, 25 cents. Agents wanted.
Industrial Trading Co., 47 Beaver St., New York.

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,N.Y.

NOVELTIES & PATENTED ARTIGLES

Manufactured by Contract. Punching Dies, Special Ma-

)
Pello Bending Machine

chinery. E. Konigslow & Bro.,1818enecaSt.,Cleveland,O.

EELY

“\\\é

AL WDRK.SMALLMMH“IERV
RKS 100__NASSAU 8T N.Y.

M o n El for inventors. Estab. 1867. Catalogue.
. C. SEYL, 181 Madison St., Chicago.
MACHINERY, Tools, Dies. Metal Work, designed
and constructed. Ernst, 705 Summit Ave., Jersey ity.
POSTPAID.
EAR TR“MPET| $‘ 00 Crane Bros.,
Linenoid Manufacturers, Westfield, Mass.
MACHINES; Corliss Engines, Brewers’
| E and Bottlers’ Machinery. ﬁ[ VILTER
MFG. CO.,, 899 Clinton Street, Milwaukee, Wis.
MUDE[S & EXPERIMENTAL WORK.
Inventions developed. Special Machinery.
E. V. Baillard, 106 Liberty St.,, New York.
]TVPE WHEELS. MODELE & EXF
NﬂVELTlES&ETG NEW YOR
T U R BI N Es =~ Send 101'::011'0'111&1' “M.”
bprmzﬁel?l glem, %
GRINDING Mlll FOR ALL PURPOSES.
Bogardus Patent Uni-
versal Eccentric Mill. Address J. S. & G. F. SIMP-
SON, 28 Rodney Street, Brooklyn, N. Y.
ELS Q CATALOGUES FREE.
IVI E UNION MODEL WORKS
2 GEARSE®D 193 CLARK CHICAGO.
INVENTIGNS WANTED. Wickinsioeiasres
our business we would be pleased to hear from persons
desiring to have novelties or patents manufactured on
royalty. Will furnish best of reference. Rejected de-
signs will not be returned unless sufficient goscage is in-
closed. Addr.J, NEHL, Main & Dock Sts., St. Louis,Mo.

CAPITALISTS ATTENTION'!

Improved Fire Escape, perfect. thoroughly tested, ab-
soiutely safe. Put in every room. Clears the largest
buildinginl0minutes. Takes all weights. Cheaply manu-
factured. British patent for sale. Recently patented.
For terms write E. Lindeberg, Box 354, Wadena, Minn.

GAS+ GASOLINE E

WATER MOTORS

BACKUS WATER MOTOR CO. NEWARK N.J. U. 5. A.

All ¢;
the

[ lllltch on the rear sprocket wheel.
TO.

Made onl,
* by the

BEST BICYCLE BRAKE -

]{cllsts. whatever wheel they ride, should h ave att ached
atest and Best Automatic

THE TREBERT BRAKE

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a

Coaster and Brake.

Both clutches have inclined surfaces upon which balls

When the bike chain is pulled forward, the balls also move forward and ride up their
incline. Back pressure t0 pedals producesreversemotion. Free booklet of particulars.

¥ Trebert Automatic Coaster and Brake Go. =Y %A¢VS™

$2,000 a

DON’T BE HARD UP #2902

Ladies at home or traveling, taking ordrrs,
usmg and selling Prof. Gray’s Platers. Plates
Walches, Jewelry, Tableware, Bicycles, and all

metal goods. No experience, heavy
1 plate, modern methods. We do plating,
# manufacture outfits, all sizes. Only
outfits complete, all tools, lathes, ma-
terials, etc., ready for work. Gold,
Silver and Nickel, also Metal
2 il Plating by new dipping proce s~
We teach you the art, furnish secrets and farmulas FRE
Write today. Testimonials, samples, etc. FRE!
B. GRAY & CO., PLATING WORKS. ¢, (‘INI‘INNATI (1)

STEEL STAMPS Fr?AFhidEN‘s?ARM?gNI& FROETHS
FIGURE & ALPHABET HS\;-IAS AT L PRICES.

ALL WA RRANYED
SEN

D FOR CIRCULAR. MILWAURKEE WIS,

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.
Anyone sending a sketch and descn]{\tlon may
quickly ascertain our opinion free ether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for se curing patents.
Patents taken through Munn & Co. receive
special notice, without charge, in the

Scientific American,

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

MUNN & Co.ze1 eroacwar. New York

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

HELP WANTED MALE

Al Mechanic.—A machinist of wide experience on all
kinds of sewing machines. Competent to devise and
build new machinery. Good chance for ambitious per-
son to advance himself. Only first class reliable me-
chanics need apply. Machine, 154 Sixth Av,, New York,

YOU CAN MAKE $]100.AWEEK !

DWNYUUR UWN SHOW, COMPLETE. 0UTFIT-% 100,
FE MOTION_FILMS & MACHINES.

GREAT PASSION PLAY & 500 0THER SUBJECTS

S.LUBIN, LARGE ST MFR. PHILADELPHIA P.A.

DO YOU FISH

Full line of Tackle, Poles, Line at_lowest CASH

PRICES. Cutlery, Model Engines. Note new address,
FRASSE CO., 40 Cortlandt 2t., NEW YORK.
PALMER Stationary

and Marine Gasoline En-
ines and Launches, Motor
agon Engines, Pump-
3 » ing Engines.
< - — §# Send for catalog.
PALMER BROS,., MIANUS, CONN.

Cement Property for Sale.—The most desirable
property in the State of New York for the establish-
ment of an extensive Portland Cement Plant. An
inexhaustible quantity of rock and clay of the best
quality. Very desirable sgil{pm facilities by railroad
and canal. Address, H M ing, Glens Falls, N. Y.

FOR SALE.
Patent Right No. 616.537. The most
eompiete Street Bweeper ever invented.
Gathers and selects the fine from tl
rse. Dustless, simple and durable. ,
A fortune for the right man or a com.
ress A. C. A. DUPUY,

ia Harpe St., New Orleans, La.

THE TIN PLATE INDUSTRY IN THE

Onited States.—An interesting paper, showing the ex-
truordinary development of the tin plate industry in
this country, and the serious competition into which it
is'now entering with the British industry. With 18 illus-
trations. Contained in SCTENTIFIC AMERICAN SU PPLE-
MENT, Nos. 1019, 1020, 1021, 1022 and 1023.
Price 10 cents each, or 50 cents for the series. To be had
at this office and trom all newsdealers.

Planning (e New A

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

of peculiar and absorbing interest. This beautiful
issued monthly, and contains practical articles an

price to the intendin,
a single copy. or $2.

builder.
for annual subscription.

MUNN & CO., Publishers, 361 Broadway, ilew York.

© 1899 SCIENTIFIC AMERICAN, INC.

ublication is
suggestions
on modern house building, together with a series of splendid
glates. showing perspective views and floor plans of the most up-
o-date modern dwellings, estimated cost, etc. A siugleissue of
this handsome periodica) is often worth "the year’s subscription
Write to-day and send 25 cents for




Scientific

American,

AucGusT 19, 1899.
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OACHING = EGLIPSED

Coaching used to
be a favorite re-
creation of so-
ciety, now it ig
‘ Automobiling.”
The swellest kind
of a “turnout ” is

Motor
Price $1,000. Carriage

It is at once the simplest and best in construction and
most elegant in appearance. Easy to operate, clean,
quiet and satisfactory. Hydro-carbon system.

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

No Agents.

TRADE MARK

EGCAMOI
ALUMINUM PAINT.

Latest application of Aluminum. Looks like Frosted
Silver. ashable, Untarnishable, Warer, Oil and
Weatherproof. Durable, Easily ‘Applied. Bicycles,
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy-
namos, Motors. Apparatus, Arc Lamps, Sockets, rack-
ers, Lars, Stations, General Decoration, etc. Sample
bottle, by mail, for 25 cents.

1.i12 AMERICAN PEGAMOID CO., 346 B’way, New York.
LLEL CH BESLY&
M e

SIDES_U -SA
Computing Figures
mentally is probably the
B hardest kind of toil known.
E The Comptometer makes it
E easy, is twice as quick, in-
sures accuracy an relleves
all mental and nervous strain,
Why don’t you get one?
Write for Pamphlet,

FELT & TARRANT MFG CO,
&62-56 lLLinOIS ST., CHICAGO.

g |

There is no Kodak but the Eastman Kodak.-

Kodak

Simplicity and Kodak
Quality created the
standard by which all

cameras are measured.

That’s why the clerk says: ¢ It’s as
good as a Kodak,”” when trying to sell
an inferior camera.

Kodaks $5.00 to $35.00.

Eastman Kodak Co.,

Kodak Catalogues free of Rochester’ N. Y.

dealers or by mail.

A LG Thette/- St Hork

e /ﬁ/ﬂ//bﬂ?//(/( Wi led,

WALTHAM

The

For sale by

WATCHES

The best and most reliable timekeepers
made 1n this country or in any other.

‘Riverside” wawnarty movement 1s jeweled
throughout with rubies and sapphires.

all jewelers.

Economy Drilling Compound

Superior to Oil or other Lubricants.

Keeps Tools Cool and Sharp, Produces
Smooth Work and F'ine Finish, is Clean and
® Does Not Rust or Gum. Adopted by U. S.
Government, Railroads, and Leading Man-
ufacturers. ’Banels, 7c. a Ib. Half-Barrels,
8c. a lb. Freight prepaid. Sent on approval.

THE WHITE & BAGLEY COMPANY,
WORCESTER, MASS., U. S. A.

BALL BEARING AXLES AND RUB-

ber Tires.— A paper read before the Carriage Builders’
National Convention, Philadelpbia, October, 1894, show -
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992, Price 10 cents. To be had atthis office and from
all newsdealers.

If you want the best CHUCKS, buy Westcott'
0 Little Giant Double Grip
N Drill Chucks, Little Giant
& Drill Chucks
Improved,
Oneida Drill
Chucks, Cut-

Combination

Lathe Chucks, Geared

Combination Lathe Chucks,

Chucks, Independent Lathe Chucks. Mad;

Westcott Chuck Co,, Oneida, N. Y., U, S. A.

Ask for catalogue in English, French, Spanish or German.
FIRST PRIZE AT COLUMBIAN EXPOSITION, 1593.

Plain Univergal Lathe

THE VERY,
BEST .

E

JESSOPS
FOR TOOLS,
WM JESSOP & SONS L2 9|

A USE OF POWER

can hardly be named (unless it be i
for driving an airship) that the

GHARRTER

is not being applied to. It uses
Gasoline; was the F in
the U. 8. to use Gasoline; is pre-
eminent to-day. JPreof from
all over the Western Hemisphere, by addressing

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.

SEND FOR CATALOGu T0

he FOLMER& SCHWING MFG CO.

All vanpmesat lowest prices. Best Railroad

271 CANAL STR. NEW YORK.
Track and W: fon or Stock Scales made,
Also 1000 useful articles, including Safes

SBH] BS Sewing Machines, Bicycles, Tovls, etc. Save

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

Foot Power, High Grade

W. P. DavisMach. Co.,Rochester, N.Y.

("]

LATHES

> A MILE A MINUTE ON A

Tribune «Bicycle!

Yes even in lees than a minute was the marvelous
time made Murphy on a Tribune Blue
Streak, Model 4 paced by a locomotive. No bicycle
has ever been ridden as fast as a Tribune. It is the
best and fastest wheel in the world.

& Write for Catalogue.

The Black Mfg. Co., Erie, Pa.
-]

PERFFCTION"NR ‘WATTRESS

% |FOR SPORTSMEN

hunting, fishing, camping or yachting. May be laid on
ground or deck insuring a comfortable bed, free from
dampness. When deflated, rolls small and can be pack-
ed in grip. Weight 10 to 15 1bs., according to size.

'I'hese mattresses afford great comfort to invalids and
bedridden patients. Largely used by U. S. Government
and by sportsmen throughout the world. Catalogue free

MECHANICAL FABRIC CO.,

PROYIDENCE,; R. I.

Have Simplified Photography.

dlakes.

FREE WITH ALL ADLAKES:
New Adlake Metal Shntter.

Portrait Attachmemt.
Device for making Panoramic Pictures.

one plate, $1.00 extra.

ADLAKE BOOK FREE for a postal; tells all about

New Multiplex Attachment for taking 2 to 4 pic-
tures of same object in different positions on

- Adlake Cameras

Adlakes are best for Everyone but Professionals.
Seut, express paid, anywhere in U. S.

Adlake Regular, 31x4%, it Biredoiasn
il Adlake Regular, 4x5, (it plae fofders. &
! Adlake SM 4x5’ With 12 Alummm:n Lxght-
Adlake Repeater,31x41, 3;‘:?33 ‘i‘:"%‘é’f";féf
Adlake Repeater,4x5, ooonme tae bos ™ o™

Glass Plates cost half the price of Films.

THE ADAMS & WESTLAKE CO., 108 OntanoStreet CHICAGO, Mekgrs ot A e e e et L

——

$ 6.50
10.00
12.00

5.50
8.00

Lamps, Adlake Acetylene Cycle Lamps.

REISCH’S »ower EMERY WHEEL

KNIFE SHARPENER and TOOL GRINDER.
2,000 revolutions or 3,500 feet per minute. A
e Dandy machine for bicycle repair shops, ma-
) chine shops, mills, factories, etc. Height of
¥\ machine, 3 feet; size of emery wheel. 6x1 in.

' . §=™ Machine sent on approval to respon-
M sible parties. Send for Circular and Prices.
BUFFALO EMERY WHEEL CO.,

No. 10 Lock Street, Buffalo, N. Y.

Get our Book-.

DUNLOP

let of an
DETACHABLE i orcf
TIRES AMERICAN
are hand-made. DUNLOP
The strength of TIRE CO
the fabric is Betieviie, N ). | 5
fully preserved. The Repair Outsit. Chicago, IIl.

SENSITIVE LABORATORY BALANCE.

By N. Monroe Hopkins. This ‘built-up” laboratory
balance will weigh up to one pound and will turn with a
quarter of a postage stamp. he balance can be made
by any amateur skilled in the use of tools, and it will
work as well as a $125 balance. 'The article is accom-
panied by detailed working drawings showing various
stages of the work. This article is contumed in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1184. Price 10
cents. For sale by MUNN & Co., 361 Broadway, New
York City, or any bookseller or newsdealer.

A. C. GIBSON, Manufacturer of

8 Washington St., Buffalo, N. Y.
RUBBER STAMPS, ETC. ASK FOR PRICES.

T ANKS
gLoumana Red Gulf Cypress a C,)
pecialty.) Best known for §
every purpose. Good material
Correct orkmanship. T.ow
Prices Get our Illustrated
Catalogue. W. E. Caldwell Co
223 E. Main St., Louisville, K
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7 o Snake (Qatch €hain

«t.

Latest Vienna novelty. Made of highly polished GUN
STEEL. Not a linkis visible, but so tlexible it can be
wound round the finger. Smooth as sutin but very strong.
Your jeweler never saw anything like it. Have sent thou-
sands all over the world. Worn by New York’s best dress-
ers. Everybody that sees them wants one. A wonderful
specimen of fine workmanship. Men’s chain, $1. Ladies’ lor-
gnette chain (47 inches long) 2. Sent on receipt of price.

Money returred if not satisfactory.
Henry Doyle, lmporter of Novelties, 621 B'way, N.Y.
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Catalogue Free,
Ask for it.

ds

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. I

,® Acetylene Burners.

& ’ D. M. Steward’s Patent for House
= nghtmg and Bicycle Lanterns.

State Line Talc Co., Chattanooga, Tenn.

The utmost precision
in grinding cups and A
cones for Automobiles
and Bicycles is obtain-

ed by using the

NEW
‘“RIVETT”
PATENT GRINDERS.

For particulars and catalogue, addres@
FANEUIL WATCH Tg OL C
BricuTON, BosTON, Mu:
Makers of the Celebrated * Rivett”
Precision Lathes.

EXl]BIilllBl]lﬂl CIENce

By GKO. M. HOPKINS.
20th Edition Revised and Enlarged.
914 Pages, 520 Illustrations.
Price $4.00 in cloth: $5.00 in half morocco. postpaid

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. I'his splendid

are the long-time users of Smith Premiers, The
more hard work turned out, the more apparent
is Smith Premier durability, Repair bills re-
duced to the minimum, Smith Premier capacity

for good work all the time is unequaleda.eecesces

work gives young and
old something worthy
of thought. It 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 himm to compre-
hend the great im-
provements of the day
1t furnishes sugges-
tions for hours of in-
structive recreation.

Send for large Illustrated Circular
and complete Table of Contents.

MUNN & CO., Publishers,

Office ot the SCIENTIFIC AMERICAN,
361 BroAaDWAY, Nsw YORK.

PRINTING INKS

\ rhe sggcg'ns%% %MCEgIgAII% is g[{-xnggd woll“l]‘ CHAS
'ent an ,om bard
MAHER & GROSH CO., 40 A STREET, TOLEDO, OHIO. l 8ts.. Phllndelphll. and 47 Rese St., opp. Duane, New York
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Che Smith Premier Typewriter Go.

Syracuse, 0. Y., U. S. A.
This cut shows exact

SPEGIAL PR'G s size of 75-cent knife,

blades are finest razor steel,
hand-forged. keen as a sword.
Price should be 75¢ , but, samp]e
be mailed for
five for $2.
Best 7-inch shears,
\ 60c. This knife and
\shears, $1.00. Gent’s
fine 3-blade, $1.00.
Send for 80.page
/i free List and “How
\ co Use a Razor

Fits any Cycle.

Hollow Ground Razor, $1.33.
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