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ANCIENT LOCOMOTIVE ENGINES. the ruling classes of England, and of getting the legis- | tween them and the driving wheels, while the boilers
BY HERBERT T. WALKER. lature to permit a railroad to be built at all. had but a single flue ; consequently, the heating sur-
Inthese modern days, when transportation by steam| The earliest locomotives bore little resemblance to |face was small and they were unable to generate steam
is so cheap, rapid, and luxurious, and when railways | the magnificent engines of the present day. Their de- (Continued on page 167.)

are now so far a necessity of our lives that if their|signers were naturally influ-
traffic was stopped to-day existence would soon become | enced by stationary engine
ilpossible, it is not easy to realize the stupendous diffi- | practice, and, with few ex-
culties and discouragements the early railway engineers | ceptions, they placed the cyl-
had to contend with, not only in the introduction of |inders in a vertical position,
the locomotive itself, but in the initial trouble of over- | with either fly wheels or more
coming the dense opposition of the people as well as " or less cummbrous gearing be-
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Fig. 1.—ENGINE “PUFFING BILLY,” WYLAM RAILWAY, 1813, Fig, 3, —ENGINE * INVICTA.” CANTERBURY AND WHITSTABLE RAILWAY, 1830,
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Fig, 2 —ENGINE “ LOCOMOTION,” STOCKTON AND DARLINGTON RAILWAY, 1825.
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SELECTION OF THE NEW CANAL COMMISSION.

Now that Congress has decided that the question of a
canal at the Isthmus'must be investigated in the most
thorough manner, and in the broadest possible spirit,
the selection of the board of engineers becomes a mat-
ter requiring the exercise of careful judgment. The
fact that the people of the United States should de-
mand yet another survey in spite of the fact that eight
or nine previous surveys have been made simply proves
that they realize the magnitude of the undertaking, and
do not wish to be driven by mere sentiment or impulse
into a venture of which the physical merits and demerits
and financial liabilities are only imperfectly known.

In comparing the several surveys that have been
made, there is one disquieting fact which, perhaps,
more than any other, has led Congress to pause before
comuitting itself to the construction of the canal, and
this is the wide disparity which appearsin the estimates
of the practicability and cost of the various proposed
canals, and particularly of that at Nicaragua. Between
the estimate of $65.084,176 by Menocal and the estimate
of $150,000,000 by General Hains there is a disparity so
great as to satisfy Congress that at the present stage
the surveys are in no such condition asto warrant it in
taking up the work of construction, or even sufficient
to allow an intelligent comparison to be instituted be-
tween this and the apparently more feasible Panama
route.

The authorization of yet another survey, and the
placing of the large sum of $1,000,000 in the President’s
hands for the purpose, show that it is the wish of the
country that this examination shall be thorough, i-
partial, and final. It is desirable that the new board
should be composed of engineers who have never yet
been employed in previous surveys, with a view to
obtaining an expression of opinion from as many dif-
ferent experts as possible and enabling the final report
to be compared as to its findings with those of previous
cominissions.

Having these facts in view, we think that the reap-
pointment of the Walker board, which, it is stated, is
under consideration by the Executive, would be decid-
edly at variance with the spirit and purpose of Congress
indemanding yet another survey. In the first place, it
would narrow down the investigation to a few men
who have already given their views upon the subject,
and have shown a strong bias toward one canal as
against the other ; and in the second place, there is
every evidence that the members of this board are al-
ready widely at variance in their views upon the cost
of the Nicaragua scheme itself.

The country has asked for a new survey, not for a
rehash of an old one; and in view of the fact that one
member of the board, Prof. Haupt, has said in com-
mittee, ‘* After my investigations as to the econoinies
that would be effected by this (the Nicaraguan) canal
the question of cost does not carry very much weight in
my mind, even if it were $200,000,000.” we think the de-
sirability of securing entirely fresh material on the new
board is evident.

Bearing in mind that the threefold interests, ili-
tary, naval, and cominercial, are interested, we think
that the appointment of a board consisting of three
engineers from the army, two from the navy and two
from civil life, none of whomn has been concerned in
the previous surveys, would best meet the needs of the
case and comply with the wishes of the whole nation.

As matters now stand, four out of the five members
sugegested for the new board have served on the old
commissions, and three of them are committed to the
construction of the Nicaragua Canal. Of what value
will the report of such a commission be in solving the
problem of the best available route when its members
are already notoriously pledged to one particular
route ? If the President is desirous of fulfilling the
clearly expressed wish of Congress, he will appoint an
entirely non-partisan commission, or one which in-
cludes a commissioner representing officially the in-
terests of each canal. How comes it that in selecting
a board whose avowed object is to examine the rela-
tive merits of Panama and Nicaragua, the new board
has been filled with partisans of Nicaragua, while
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those of Panama have been ignored altogether ? Has
the Executive any doubt of the fitness of General
Abbott, U. S. A., one of the most experienced engineers
in the world, or of Chief Engineer Fteley, under whose
care the great Croton undertaking is being successfully
completed ? We sincerely hope that the admirable
judgment which has hitherto characterized the actions
of the Executive will not be clouded at this late hour
by suech obvious partiality as is shown in the proposed
make-up of the new comimission.

B
Q0

TO0O PREVENT CROWDING ON STREET CARS.

There are some things in which New York city leads
the world, and one of these is the art of overcrowding.
There are residence areas of the city in which more
souls are to be counted to the square mile than in any
other quarter of the globe: there are thoroughfares
down which a more solid stream ofghumanity surges at
certain hours of the day than can be witnessed in any
city of the old or new world, while in the matter of
transportation we have developed overcrowding into a
fine art. There is certainly no c¢ity that ecan touch us
in this last respect; for by virtue of that skill which
comes only by patient study and long, if painful, ex-
perience, the average New Yorker in a crowd is an
adept in adjusting the irregularities of his body to con-
form with as little discomnfort aspossible to those of his
neighbor. As a result we lead the world in our ability
to jamm a maximum number of people into a minimum
amount of car-space.

We are certainly a most patient people. Discom-
forts of travel which would render the average Briton
apoplectic with indignation, or ecall forth from a
Frenchman the choicest expletives of his expressive
language, are accepted by ninety-nine out of a hun-
dred Americans as irremediable and therefore inevit-
able. Occasionally some returned tourist, fresh from
the ‘* seat for all ” methods of Paris or London, ven-
tures to ask why some restrictive methods are not
taken to prevent our street and elevated cars from
carrying more passengers than they can seat ; but he
is immediately met by the statement that Americans
are too busy a people to wait for a seat, and prefer to
travel standing if they can not start at once.

The fallacy of this reply is obvious to anyone who
has seen both systems at work : for while it may hap-
pen that occasionally in the cities named a passenger
has to wait a few minutes for a vehicle with a vacant
seat, in the vast majority of cases the first car or bus
that comes is available. This fact is explained by the
great law of supply and demand, the various trans-
portation companies placing more cars upon the routes
as fast as they are required. If the authorities of Paris,
deciding to return to the barbarisin and brutalities of
overcrowding, rescinded the law insuring every pas-
senger a seat, half the cars would be withdrawn at
once from the city's streets. If, again, the resultant
miseries were found to be unbearable, and the law was
re-enacted, the number of vehicles would be at once
increased by the necessary amount.

So with New York. If legislative means were taken
to prevent overcrowding, the street and elevated rail-
way companies would find means to increase their car-
rying capacity until practically every passenger was
supplied with a seat. If they were unable to do this,
the underground would be built at once; for the peo-
ple have to be moved twice daily from one end of our
long and narrow city to the other, and if it is found
that it cannot be done with decency by the existing
lines of travel, others will have to be provided.

The Metropolitan Street Railway Company could ex-
actly double the capacity of its system by the simple
expedient of double-decking its ecars, a change that
could be carried out within a few months’time on its
most important and overcrowded lines, such as Broad
way, Lexington Avenue, and Madison Avenue. The
most serious cause of delay would be the raising of the
elevated structure some four or five feet at the few
points where the Metropolitan tracks on these lines pass
beneath those of the elevated—a change that could be
made at an insignificant cost, compared with the vast
relief afforded to the traveling publie.

By directing long distance passengers to take the
upper deck of the cars and reserving the lower deck for
‘“short haul,” the delay of loading and unloading pas-
sengers would be greatly reduced, the passageways
being free and the passengers being able to move
without delay from their seats to the platform. This
change could be made within a few months on the
lines in question, and within twelve months the raising
of the elevated structure on Third, Sixth, and Eighth
Avenues, at the points where at present it would not
admit double-deck cars beneath it, could be completed
and the cars running.

It would be a costly undertaking for the roads con-
cerned, but not nearly so costly as the franchises
granted to these roads by the city are valuable and de-
serving of every possible return in the way of provision
for the comfort of the traveling public.

The Harburger bill, at present before the Assembly,
provides that the cars shall carry no more than they
can seat, and that when all the seats are occupied the
entrance gates shall be closed. Such a procedure is
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impracticable and too radical, and it would prove disas-
trous if put rigorously into practice. During the rush
hours, with the present number of cars in use, many of
the downtown passengers would have to wait from a
half to a full hour before they could get the coveted
seat. At the same time we think that some less drastic
measure in the way of a *‘ no seat, no fare,” or ‘‘ no seat,
half fare,” enactment would hasten the introduction of
the two-deck car or the construction of the under-
ground road. Certainly the two-deck car should be
given a thorough trial. It isin practical use in a num-
ber of European cities and gives very general satisfac-
tion.
- r-—
THE FARMER AND THE PATENT SYSTEM.

Until recently that numerous and influential class of
our citizens, the farmers, have in some sections of the
country borne a feeling of enmity toward the patent
system. There is no doubt that this feeling arises
from an entire misunderstanding on the part of
this intelligent class of our citizens as to the aims and
purposes of the patent laws, and that this feeling of
hostility has been engendered and increased by the un-
scrupulous acts of certain parties who have taken ad-
vantage of the protection of the patent laws to levy a
species of blackmail upon the unsuspecting farmer.
It will be interesting to review sowme of the benefits
that the farmer has derived from the patent system.

The average farmer now lives nearly as well as did
the most prosperous of his class in the old colonial
days, so far as the necessities are concerned ; and, as
for luxuries, he has no end of conveniences and pleas-
ures that were not to be had at any price in those days.
But, as his prosperity depends on his earnings, let us
compare the fruits of a given amount of labor ex-
pended in agriculture then and now.

Taking first the plow, which is one of the most im-
portant, if not the most important agricultural imple-
ment, at the time of the enactment of the first patent
law in this country, in 1791, the plow was a wooden
structure shod with iron, and it was so imperfect that
but an acre of land could be plowed in a day, and even
then it was not much more than scratched. The plow
had hardly been improved at all in forty centuries.
Now, the steel plow, with its greater strength and its
perfected shape, digs down and overturns the soil so
that a much larger crop is grown, and several times as
much work can be done in a day with the ordinary
one-horse plow as with the old form ; while a steam-
driven gang glow can plow twenty acres in the same
length of time.

The harrow of the eighteenth century was simply a
log having the spurs of its limbs for teeth. It was in-
effective and easily broken. The modern harrow is
mounted on wheels, and its well-shaped steel teeth are
yieldingly supported, sothat they may spring aside, in-
stead of being broken on striking a stone. It does
thirty times as much work in a given time as did its
predecessor, and, besides this, it carries its driver.

The planting of seed in rows and the cultivation of
the plants that grew therefrom before the advent of
the American inventor were done with the hoe. Now
the seed, with a measured amount of fertilizer, is accu-
rately deposited and covered as rapidly as horses can
walk ; and implements which were never dreamed of
by our ancestors thoroughly cultivate by horse power
the ground between the rows.

Of machinery for digging vegetables and harvesting
corn, grain, and other crops, there is now such a va-
riety that one is embarrassed to describe it, and vet it
was all unknown one hundred years ago. The best im-
plement for harvesting grain three generations ago was
the cradle. This is a scythe having wooden fingers
parallel to and above the blade to catch the grain as it
was cut, so that it could be laid straight on the ground
for ease in gathering it. A single man using a mod-
ern self-binding harvester will cut and bind twenty
times as much grain in a day as he could cut alone with
a cradle. These machines are sold for about the same
price as a high-grade bicycle.

In thrashing by the use of the flail, which many per-
sons living can remember to have seen in common use,
four men could thrash twenty bushels of wheat in a
day ; while the steam thrasher of to-day, using the
same number of hands, can thrash one thousand
bushels in an equal length of time. In fact, there are
steam propelled harvesting machines on the Pacific
slope that cut a swath twenty-six feet wide through a
field of wheat, and the saine machine at the same time
thrashes, cleans, and puts the grain into bags at the
rate of three bushels per minute ; yetseven are all the
men that are needed to run such a machine.

The prototvpe of the mower is the scythe, which has
a comparative efficiency of one to twenty; and one
modern horse rake is equal to half a dozen field hands
working with the hand rake, which was the best imple-
ment the last century afforded.

The baling press is entirely an invention of this cen-
tury, and yet, without it, hay could be profitably raised
only near enough to the cities to be hauled in wagons,
for it could not be shipped by railroad economically in
its loose state.

In fact, there is so much machinery in use by the farm-
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er of to-day for doing work that was done largely by
hand before the advent of the patent system that this
article would be altogether too long if all of even the
principal instances were mentioned. While the farm-
er of the Revolution did most of his work by the un-
aided use of his hands, the fariner of the present time
works by his brain through machinery which he has
only to guide and to watch and most of which saves
him the trouble even of walking.

This substitution of machinery for hand labor on
the farm has relieved the farmer of other burdens than
the mere drudgery. The use of hand labor before the
patent system compelled the employment of a large
force of laborers. Our comparatively short seasons re-
quired that the greater part of the force should be
gathered in the spring and discharged in the fall to
save wages through the long winter. It was with dif-
ficulty that men could be found at the desired time,
and those of entirely unknown antecedents weregladly
hired. This force was idle at intervals and again it
required a considerable temporary increase. These
men had to be housed and fed, necessitating the em-
ployment of female help, which is at all times difficult
to secure in the country.

On the other hand, the introduction of farm ma-
chinery increased the power of a man to work to about
ten times what it had been with hand tools, resulting
in a great reduction in the number of hands necessary
to operate a farm, and eliminating to a large extent
the inconveniences of the larger force. Farm ma-
chinery is soon paid for out of the saving in wages and
board which results from its use, and the cost of pro-
duction is thus so greatly lowered that the American
farmer is enabled to compete with low-priced hand
labor in other parts of the world, while his profits at
the same time are much increased.

The case is parallel to that of the shoemaker and
the shoe manufacturer. The shoemaker can profit-
ably make expensive shoes to suit fastidious customers,
but he cannot compete with the almost equally good
machine-made shoes of the manufacturer in supplying
the masses. No profits in general agriculture can be
made where intelligent American hand-labor is relied
upon to the exclusion of machinery. It has been the
experience of trades repeatedly that, so long as there is
no way to produce an article but by hand, cheap
foreign labor suppliesour own market ; but as soon as
we begin to make it by machinery we not only drive
out the imported hand-made production, but sell
abroad at a lower price than that for which the manu-
ally produced article can be offered. In this country,
the wages of hand-labor more than eat up the profits.
It is only in gardening that such labor can be economi-
cally employed by the agriculturist. To make general
agriculture lucrative by hand-labor, it is necessary to
go where Chinese, negroes and laborers of similar races
may be utilized.

We cannot stop with the farm machinery, however,
in enumerating the inventions produced sinee the pat-
ent system was introduced which benefit the farmer.
‘When grain is hauled to the railroad, it is deposited in
the cars or in the storage bins of the warehouse by a
single movement of a lever ; and at the great elevators
of the large cities an entire train of cars will be loaded
or unloaded in a single hour, thus doing in a small part
of the time the work of an army of the shovelers of
former days.

The modern mills make better flour and make it
at a fraction of the cost of the last century; so that,
as it is cheaper as well as better, a much enlarged
demand is created for the grain from which it is made.

The dairy and canning machinery now in use not
only replace an enormous amount of manual labor,
but, by quickly converting the perishable milk into
cheese and butter and by preserving the fruit and vege-
tables, they render profitable the raising of these pro-
ducts without reference to the distance from the cities.
This was not formerly possible, because such forms
of produce as these would spoil while being hauled to
the market in wagons. The same advantages have ac-
crued from the slaughtering machinery and refrigera-
tor and stock cars with reference to the raising of live
stock for meat.

Modern methods of refining oil and improved lamps
have produced a light that is many times more bril-
liant than the old tallow dip of our forefathers and
that is almost ass safe.

The railroad is of the greatest service to the farmer,
and here, too, the patent system is most intimately
connected with its institution and development. The
railroad ships live cattle and perishable fruits and
vegetables from distances that would be impossible
with the old methods of transportation, hecause such
products would perish on the way, and, besides carry-
Ing more stable produets, it brings the farmer his im-
plements and fertilizers. In fact, if he had to haul all
of his products by wagon, many large areas in this
country could not be worked, because they are so far
from the markets that the cost of shipment in the old
way would be prohibitive. The railroad puts the
farmer in touch with the consumer, no matter what
distance may separate them. Indeed, the railroad and
steel steamship open to the American farmer the whole
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world as a market. The steel steamer is much more
econolnical than the wooden sailing vessel which it has
supplanted, because it is several times larger, much
safer, and faster than the sailing ship, and yet it re-
quires a smaller crew and a shorter period of time to
make a trip, resulting in a great saving of wages. The
farmer gets the benefit of these differences in lower
transportation.

Another invention which was developed under the
fostering care of the patent system is the telegraph.
By itsuse the farmer is often notified of the failure or
probable failure of crops in other parts of the globe in
time for himn to supply the deficiency. Through the
telegraph he is warned of storms which would de-
stroy his herds in time to take them to shelter —a pro-
ceeding that requires many hours on the great stock
farms of the West—and of frosts, so that he may pro-
tect his small fruit. The telegraph, by giving frequent
reports of the supply and demand, serves to keep the
prices of the farmer’s merchandise uniform throughout
the entire country, excepting for the cost of transpor-
tation. He also knows the daily fluctuations of prices
in the markets, so that he may choose the most advan-
tageous time to sell.

These instances of the economy resulting from the
use of machinery show that the resources of the farmer
of the nineteenth century, compared with the meager
earnings of his eighteenth century ancestor, are, to a
great extent, due to the machinery which is at his
command and which his forefathers did not have.

That this machinery has ever been invented is
largely due to our wise patent laws, which will be ap-
parent from the following considerations: The ma-
chinery which the farmer now enjoys did not exist be-
fore the patent system, but has been devised almost
wholly since its establishment. Those who drafted
the Constitution, with that foresight that has so many
times evoked admiration when viewed in the light of
after events, included a clause which was intended to
produce just this result. The farmers of no other
country are one-half so well provided with labor-sav-
ing machinery, and no other country has had, or now
has, a patent system equal to ours.

The farmer labored for many centuries without ma-
chinery, and the patent systemn was instituted for the
purpose (among others) of supplying him with ma-
chinery. Alinost immediately after the enactment of
our patent laws, agricultural machinery began to be
invented and improved, and as this progress has con-
tinued and has steadily increased, it is clear that the
patent system is the cause of the existence of the far-
mer’s machinery and, through it, of his affluence.

Most of these inventions would not have been mmade if
it had not been for the protection of the patent laws.
To bring an invention from the general idea in the in-
ventor’s mind to the practical, durable, salable form
often requires the expenditure of years of effort and
thousands of dollars before any returns are had; so that
it is safe to say that very few would expend their ener-
gies and resources if it were not for the inducements
offered by our patent system.

Congress concluded that the most equitable manner
of rewarding the inventor was to give himm a monopoly
for a limited time of the manufacture, use, and sale of
his invention. This monopoly induces him to labor
untiringly to create an invention, to put it in the most
practical form, and to introduce it as thoroughly as
possible in order that he may get the largest possible
amount of profit. If the invention is of little practical
value, its sales will be small, while from an invention
of great utility the inventor may, and probably will,
reap large profits ; but this is only for a limited time,
after which the invention will become public property.
The reward is thus in just proportion tothe benefit
which the public derives fromn the invention.

The manufacturer of farm implements, on whose
head the resentinent of the farmer is sometimes show-
ered because of the supposed larger prices of the agri-
cultural machines covered by existing patents, would
be glad to be relieved from the danger of strikes to
the extent to which the farmer has been emancipated
by the machinery furnished by the patent system ;
for, if the farms of to-day, which are many times
larger than those of the last century, were operated
with the hand implements of those days, the labor
problem would become as serious to the farmer as it is
to-day to the manufacturer.

Seeing, therefore, how absolutely necessary is the
patent system to the welfare of the farmer and to the
country at large, he should instruect his representatives
that the patent system is to receive their earnest sup-
port, and that time spent in so changing the patent
laws and their operation as to give the strongest
practical incentive to the inventor which is compatible
with the greatest ultimate advantage to the public
will be appreciated as highly as any other efforts he
can possibly make. EpwiN J. PRINDLE,

Assistant Examiner, United States Patent Office.

ABOUT thirteen vears ago the first tank steamer was
built, and there are now one hundred and eighty tank
vessels in existence, nearly all of them being steamers.

Their tonnage is 401,024
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DEATH OF JOHN KRUESI.

John Kruesi, the chief mechanical engineer of the
General Electric Company, and one of the little band of
men who worked with Mr. Thomas A. Edison at Menlo
Park, N. J., died at Schenectady, N. Y., on February
25, 1899. He was born in 1843 in Switzerland, and
went to work in a machine shop at an early date. He
came to the United States in 1870 and was engaged by
the Singer Sewing Machine Company. In 1872 he en-
tered the employ of Mr. Edison and became associated
with him when he later, in 1875, opened a shop for
purely experimental work in Greene Street, New York.
Mr. Kruesi becamme Edison’s machine foreman, design-
ing and making special apparatus to fit the conditions.
From 1876 to 1881 Mr. Edison was busy with the phono-
graph, the telephone, incandescent electric lighting,
electrical railway experiments, etc. The first phono-
graph ever constructed was made by Mr. Kruesi from
Mr. Edison’s rough sketch, and this instrument is now
in the Patent Department of South Kensington Mu-
seum, at London. Mr. Kruesi made the machine and
brought it to Mr. Edison, who set it going and spoke
into it the now familiar ** Mary Had a Little Lamb.”
When it started to repeat his words, he was almost
awed when the machine actually repeated the rhyme
in clear words, when at the best a hoarse murmur was
expected. Mr. Kruesi remmained with Mr. Edison and
becamne one of his partners and assisted in laying out
the conduits for incandescent lighting in New York
city. Mr. Kruesi occupied important positions in
various of the Edison companies and he was of great
assistance in building the Schenectady shops; in fact,
as they now stand, they are Mr. Kruesi’s monument.
He had charge of the Schenectedy works from 1892
until 1896, when he was appointed chief mechanical
engineer of the company.

—_— e+« -— -
DEATH OF LIEUT. DASHIELL.

Lieut. Robert B. Dashiell, Assistant Naval Construc-
tor, United States Navy, who has been for some years
in the Bureau of Construction and Repair at Washing-
ton, D. C., died at his residence in Washington, March
8, at the age of thirty-eight years. Lieut. Dashiell
was a native of Maryland, and was appointed a naval
cadet in 1882 His record at the academy was one of the
most brilliant in the history of the institution, and the
promise which he gave for success in future life was
more than fulfilled by his subsequent achievements.
Lieut. Dashiell devoted himself to ordnance, and he
soon became recognized as one of the brightest men
in the service. We have already illustrated some of
the important inventions of Lieut. Dashiell, such as
the ‘‘ Dashiell” breech mechanism, his gun mounts,
and his ammunition hoist. His exceptional ability
was recognized in his selection, while still an ensign,
to install the plant at the Indian Head Proving
Ground. Here he became exposed to all conditions of
weather, and contracted malaria, from which he never
fully recovered, and which was the real cause of his
death. After completing his work at Indian Head,
Lieut. Dashiell was transferred to the construction
corps, and here, as elsewhere, he soon became an
authority. He devoted himself to the study of dock
construction and spent two years in Europe. The
report he made has been adopted by the department
as the basis for dock eonstruction under his direction.
The service has suffered a severe blow in the death of
Lieut. Daslriell.

—_— -t -—
SPORTSMEN’S EXHIBITION,

The fifth annual exhibition of the Sportsmen’s Asso-
ciation was formally opened at the Madison Square
Garden on Thursday, March 2. The whole Fourth
Avenue end of the building was occupied by a drop
scene representing a Canadian glacier, which formed
an appropriate background. The Indian village at the
foot of the glacier added to the realistic effect, which
was greatly enhanced by the big game which oceu-
pied a large portion of the floor space. Real Indians
gathered around the camp fire and seemed to be thor-
oughlyat home. The large central space was taken up
by exhibits of various kinds, animals in cages, and the
swimming tank, in which aquatic performances were
given, including sensational high dives. Various dis-
plays occupied the space ordinarily taken up by boxes
and arena seats. Here were exhibited guns, ammuni-
tion, animals’ heads, skins, camping outfits, etc. Sev-
eral railroads had miniature camps and guides. The
live specimens of gaine were particularly interesting.
Two handsome moose and a couple of buffalo were
very much admired. From a scientific point of view,
various launches and launch engines were the most
interesting objects on exhibition.

NAVAL BUREAU CHIEFS.

Under the provisions of the new naval personnel
law, the bureau chiefs of the Navy Department, who
have heretofore been entitled only to the relative rank
and pay of commodores, will have the rank and pay
of rear-admirals of the second class. corresponding in
grade and pay to brigadier-generals of the army. Chief
Constructor Hichborn celebrated his advancement and
his sixtieth birthday together.
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THIRTEEN-INCH GUN FOR THE ¢ KEARSARGE.”

As far as the body of the new 13-inch gun for the
‘* Kearsarge ” is concerned, thereis very little differ-
ence observable as compared with the 13-inch guns of
the ‘“ Oregon.” It is generally similar in its construction
as far as the tube, jacket, and hoops are concerned.
The improvements, which are many and very valuable,
are in the direction of greater convenience of handling
and rapidity of fire.

1f this gun be compared with one of the older type
13-inch, it will be seen that the greatest changes have
been made in the breech-mechanisin and in the mount-
ing. The older gun was mounted directly upon its
carriage by means of trunnions which were formed
upon the gun itself, and recoiled with it upon firing.
The new gun is mounted and slides within a large
cylinder or sleeve, as shown in the illustration. This
sleeve is provided with trunnions which are jour-
naled upon the gun mounting. When the gun is
fired it recoils within the sleeve, its movement being
controlled and the gun brought gradually to rest by
means of four recoil eylinders which forin part of the
sleeve, and are placed two above and two below the
gun. The piston rods are attached to four Iugsona
massive ring which is shrunk on the breech of the gun.
Consequently, when the gun is fired the pistons recoil
with the gun, the cylinders remaining stationary in the
sleeve. Therecoil is controlled by a set of powerful coil
springs within the eylinders and at the back of the
pistons, aided by the resistance of a mixture of glyce-
rine and water, which flows past the pistons by means
of a series of longitudinal grooves cut in the walls of
the cylinders. The grooves are so arranged that the
flow of the fluid is gradually throttled as the gun re-
coils, thus bringing the great mass of sixty tons to rest
without any sudden shock. Although the gun starts
on the recoil with an energy of 33,627 faot-tons, it is
brought to rest within a distance of 40 inches. Glyce-
rine and water are drawn in after the pistons during the
recoil and are shut in by a valve when the recoil is com-
pleted. When the valve is opened the elasticity of the
coil springs serves to force the gun slowly back to its
firing position in the sleeve.

The -sleeve is made in halves for convenience of
manufacture, and is strongly bolted together as shown
in the engraving. Thegun is turned and finished with
great accuracy, and slides upon special wearing sur-
faces consisting of several rings of metal whicl: are re-
cessed and hammered into the interior surface of the
sleeve and then carefnlly bored to size. Other import-
ant improvements tending to rapidity of fire have been
made in the breech-mechanism.

In the first place, the breech-block has six equal
channels cut through the thread, as against the four
channels which were common in earlier guns; and
hence it is only necessary, in unlocking the breech, to
give the block one-twelfth of a turn, as against one-
eighth. In the new mechanisin, the three operations
of rotating the block, withdrawing it onto the tray,
and swinging the block and tray aside clear of the
breech, are performed by the continuous rotation of a
single crank at the side (in our engraving the left side)
of the breech.

The construction and operation are as follows :
crank and shaft,
which are carried

The

traverses the tray and block to the left, clear of the
breech.

This improved mechanism has reduced the time and
labor of these big guns to a very marked extent. At
an official testof a 13-inch gun fitted with the Fletcher
mechanisin, as it is called, the breech was opened in
834 seconds, and all the operations of opening breech,
loading and firing were executed in 1 minute 47seconds.
This is a reduction of nearly fifty per cent as compared
with the older guns.

The 13-inch guns for the *‘‘ Kentucky” and ‘‘ Kear-
sarge,” if fired with brown powder (smoke-producing),

A “MAGIC” MIRROR.

have a muzzle energy of 33,627 foot-tons. If smokeless
powder is used, they will have a resulting energy at
the muzzle of about 44,000 foot-tons. As a very satis-
factory smokeless powder is now being made for the
navy, it is not likely that any of the obsolete brown
powder will ever be taken into the magazines of these
new ships.

_ - r—  ———

JAPANESE MAGIC MIRRORS.

The ladies of Japan use, in making their toilet, a
small round mirror, several inches in diameter, nade
of a kind of speculum metal, brightly polished, and
coated with mercury. At the back there are various
devices, including Chinese and Japanese written char-
acters, emblems, landscapes, etc. These stand out in
bright relief and are polished like the front surface.
Now, if the direct rays of the sun are allowed to fall
upon the face of the mirror and are then reflected on
a screen, in many cases, though not in all, the figures
at the back will appear to shine through the substance
of the mirror as bright lines upon a moderately bright
ground. These are so-called Japanese ‘‘magic ” mir-
rors, but we believe they are found in China as well,

and the example which we illustrate is surmised to be
of Chinese origin.

There have been many theories as to the process of
endowing mirrors with the peculiar property we have
mentioned. Some writers consider that the pressure to
which the mirror was subjected during the polishing,
and which is greatest on the parts in relief, was con-
cerned in the production of figures. If the back of
the mirror is rubbed with a blunt-pointed instrument,
bright lines appear in the ilnage corresponding to the
position of the part rubbed. This experiment is quite
easy to repeat. It would seem as if the pressure on
the back during polishing would cause some change in
the reflecting surface corresponding to the raised parts
whereby the amount of light reflected was greater, or
supposing that of the light which falls upon the sur-
face a part is diffused and the rest concentrated, those
parts corresponding to the raised portion on the back
are altered by the pressure in such a way that more
light is reflected, and therefore a bright image ap-
pears. The theory now generally accepted is that of
Professors Ayrton and Perry in 1878. They showed that
the patterns seen in the reflection were due to differ-
ences in the curvature of the surface produced by
bending and subsequent polishing. Warming a mir-
ror also alters its possibilities. A thick mirror which
gave no patterns when cold sometimes developed one
upon being heated. Professor Thompson has shown
that a glass mirror having a pattern cut on the back
developed image properties when the mirror was bent.
By using very thick glass, passing a spirit lamp behind
a strip of mirror, a dark band may be caused to pass
along the screen, illuminated by light reflected from
the mirror. Professor Thompson has also found that
Japanese mirrors which were not image mirrors when
imported could be made so by bending them inechani-
cally so as to make then slightly convex.

Japanese mirrors are made as follows: The mould,
which consists of two parts, is constructed of clay mixed
with levigated powder of a black stone and a little
charcoal powder and water, until the paste is plastic
and suitable for being moulded. It is then roughly
formed by the aid of a wooden frame into square or
round cakes. The surface of the latter is covered with
a levigated half-liquid mixture of old crucibles which
have been broken and powdered. The blackish paste
in the frame receives the concave designs by the aid of
a woodcut in relief. The parts of the mould are put
together in the frame and dried. Several of these
moulds are then placed in a melting box made of clay
and the fragments of broken crucibles. This box on
the top has an opening into which the liquid bronze is
poured. The liquid metal fills the moulds and the
gates are chipped or broken off in the ordinary way.
For mirrors of the best quality the following mixture is
used :

After being cooled the melting box and the moulds
are crushed and the mirrors are taken out. They are
then scoured and filed until they are roughly finished,
and are then polished with a levigated powder formed

of a soft kind of

by a bracket bolt-
ed to the breech,
serve to operate a
wormn which en-
gages a worm-
wheel at the top
of the hinge-shaft
of the breech-
block tray. Below
the worm-wheel is
another wheel,
which in the first
part of the rota-
tion of the hinge-
shaft acts as a
worm-wheel on a
circular worm-
rack on the
breech-block, ro-
tating the block.
The instant the
rotation of the
block is complete
the same worm-
wheel acts as a
gear-wheel on a
horizontal rack
attached to the
rside of the block
and withdraws it
from the screw
box onto the tray.
As soon as the
block is clear of
the box, the con-
tinued turning of
t he hand-crank
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THE ‘ KEARSARGE.”

whetstone ; they
are then polished
with charcoal and
water. When the
surface of the mir-
rors are well pol
ished they are cov-
ered with a layer
of mercury amal-
gam consisting of
quicksilver, tin,
and a little lead.
The amalgam is
rubbed vigorous-
ly with a piece of
soft leather,which
manipulation
must be continu-
ed for a long time
until the excess of
mercury is expel-
led, and the mir-
rors have a fine,
bright, reflecting
surface.

Weareindebted
to Harry Hales, of
Ridgewood, N. J.,
for the use of the
mirror which we
were enabled to
photograph. The
mirror is 6%
inches in diame-
ter ; the handle is
314 inches long;
and it weighs %
of a pound.
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AN ELECTRICAL ALARM-MATTING.

A novel burglar-alarm has been invented and pat-
ented by Arthur DeF. Risley, of Richfield Spa, N. Y.,
which consists of a simple and inexpensive electrical
matting placed under the carpet of a room.

Fig. 1 shows a portion of aroom with the matting in
place ; Fig. 2 is a longitudinal section of the matting;

Fig. 8 a transverse section; and Fig. 4 is a top plan
view.

The matting consists of an elastic non-conducting
fabric which, as shown in Figs. 2 and 8, is provided
with a series of alined orifices. On both the upper and
lower sides of the orifices conducting-strips are ar-
ranged, which are connected, as illustrated in Figs. 38
and 4, with the terminal conductors of an electric
alarm circuit. Within each of the pockets formed by
the orifices and conducting strips, a shot is placed.

When the matting is in use, the shot will rest upon
the lower conducting strips, but will be held out of con-
tact with the upper conduecting strip by reason of the
thickness of the elastic non-conducting fabric. If the
matting be stepped upon so as to compress the elastic
fabric, one of the upper conducting strips will be
brought into electrical contact with a shot, thereby
closing the circuit and sounding the alarm. As soon as
the pressure is removed the elastic fabric will raise the
upper conducting strip out of contact with the lower
conducting strip, thus breaking the circuit.

The invention, it will be observed, provides no
springs to return the upper strips to their normal posi-
tions ; for such springs are apt to bend and produce a
constant contact. The matting can be made of the
same thickness as the paper matting ordinarily placed
under carpets. When, therefore, a section of paper
matting is removed, and the alarm matting substituted
therefor, no trace of the change can be observed in
the carpet.

AN ADJUSTABLE PAPER-PUNCH.
Finding a considerable call, in connection with their
post-binders and order-holders, for a device which
would punch two holes at once, in order sheets, corre-

AN ADJUSTABLE PAPER-PUNCH.

spondence, or forms of all sorts, for which the post-
binders are used, the Samuel C. Tatum Company,
Cincinnati, O., have just got out a punch or file per-
torator as shown herewith.

It will be seen that it consists of two levers, which
are coupled together so as to punch the two holes at
once. The special feature lies in the adjustability of
the distance between the holes. In the machine illus-
trated this distance may be varied anywhere from 1§ to
7 inches. When paper-punching is to be done, the ma-
chine will be found a very valuable office help.

Besides the great amount of time taken to punch
with an ordinary hand punch through a limited quan-
tity of papers, there is, of course, the difficulty of getting
any sort of register of distances, either from the margin

or from one hole to the other, and this is accurately
obtained in the device illustrated, which provides not
only for a side gage, but also for a throat or margin
gage ; so that the distance from the margin can be
exactly maintained, or, as the printers would say, made
a perfect register. In the design special attention has
been paid to the matter of durability, a feature in
which so many other punches seem to fail.

The two cups set over the center, one of which is
shown with the lid removed, catch all of the small disks
removed from the paper, and avoid what would other-
wise be a very annoying litter in using the punch.

Photographic War History.

The War Department has undertaken the compi-
lation of a unique volume, a photographic history of
the war with Spain. It has addressed a circular letter
to all the officers in the service, asking them to con-
tribute such prints, fillns, or negatives as they may
have in their possession, promising to return such
loans in good condition. It furthermore asksall officers
to report the names of the persons known to have
carried cameras in the region of active operations,
so that their aid may be sought in compiling the vol-
ume. Itis the desire of the department to produce
in a single volume every obtainable feature and photo-
graph bearing on the subject. Credit, of course, will
be given to all contributors in the volume.

In the exciting campaigp, both naval and military,
the camera played an important part. By means of
photographs the public became so thoroughly versed
in the topography of Cuba and Porto Rico that they
would recognize Morro Castle at the entrance to
Santiago Harbor as quickly as the Narrows of New
York Harbor. Although it is unusual for a govern-
ment to undertake such a task, still it will tend to
simplify the task of future historians, and such a work
will prove of enormous importance.

—_— st re— —
A New Electric Clock Dial.

A Chicago inventor has recently patented an electric-
ally illuminated clock.
very expensive to make. It is specially adapted for
clock towers, and the idea is to illuminate the figures
on the dial in turn, this end being obtained by the
mechanism of the timepiece. Upon the hour hand is
arranged a brush which travels in contact with a ring
and segmental contact pieces, for the purpose of
completing the circuit between the ring and each of
the contact pieces in turn. By thisarrangement the con-
tact piece will be in circuit with the brush during one
hour, or until the brush passes to the next contact piece,
the actual lighting being effected by means of twelve
electric lights, one behind each character. As soon as
the hour hand passes the point midway between the
two characters, the brush snaps down upon the next
contact piece and throws the next lamp into circuit.
The minute hand carries anelectric light on the end of
it, and the contact continues, so that the minute hand
always indicates the exact minute by a single lamp,
which is lighted continuously, whereas the hour hand
uses twelve lamps in succession each twelve hours.

-+

England to Study American Rallways.

The British Railway Association has arranged to
send five prominent railway officials to the United
States to investigate the facts upon which the govern-
ment bases the bill compelling the adoption of
automatic coupling—a measure which would
give the Board of Trade power, five years from
its adoption, to compel British railroads to sup-
ply the whole of their rolling stock with this

device, at an estimated cost of $50,000,000.
: .- —

A WATER-HEATER FOR STEAM-BOILERS,

A water-heater has recently been patented
by James T. Helms and ‘Robert A. Keller, of
Knoxville, Tenn., which is designed to supply
steam-boilers with water heated directly by
the burning fuel in the fire-box. As illustrated
in the accompanying engraving, the water-
heater forms part of the furnace of the boiler,
and includes the furnace front, which sup-
ports one end of the boiler, and which is pro-
vided with a smoke-box into which the smoke-
. flues of the boiler open, and with a water com-

partment connected with a water supply, the

water being automatically fed and cut off by
means of a float in the compartment, which float
operates a valve in the pipe. The sides of the fire-box
are formed by water boxes connected at top and bot-
tom with the water compartment of the front. The
grate consists of front and rear transverse tubes, and of
horizontal pipes connecting the tubes. The fronttube
is connected with the water compartment, and the rear
tube with the boiler. The burning fuel heats the water
circulating through the grate and the water contained
in the front water compartment. The smoke and
gases, after emerging from thesmoke flues of the boiler,
pass into the smoke-box, in order again to heat the
water in the front water compartment. The water
already heated in the furnace front passes into the water
boxes forming the sides of the fire-box, and returns to
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It seems practical, and is not

the front water compartment. The water, after having
been thus highly heated, finally passes through the
tubular grate and enters the boiler at a high tempera-
ture. Whatever steam is generated in the water com-
partment can be carried off by a pipe to drive a con-
denser connected with the supply pipe.

In order to rake the burning fuel on the grate. an in-
genious mechanism is provided, which consists of longi-
tudinal rakes passing between the longitudinal pipes
of the grate. The rakes are connected by means of
links and bell crank levers with a lever fulcrumed on
the outer face of the furnace front. When the lever is
swung forward or backward, the bell-crank levers are
actuated to impart an up-and-down movement to the
rakes in order to rake the fuel.

The inventors ciaim that this water-heater will not
only save fuel, but will prevent boilers’ becoming coat-

A WATER-HEATER FOR STEAM-BOILERS.

ed with lime and other sediment, these impurities be-
ing precipitated before the water enters boiler.
AN IMPROVEMENT IN PICKS,

Many a miner while prospecting has, no doubt, often
been compelled to leave his work and seek a black-
smith in order to have his tools, grown dull by long
usage, resharpened. An invention which has been
patented by Walter H. Prest, of Bedford, Nova Scotia,
Canada, enables the prospector to postpone the sharp-
ening of his tools and to save much of the time which
he would otherwise lose. The invention in question
consists primarily in providing the tool-stock with a
removable point held in place by a key.

The accompanying illustrations show the invention
applied to a pick. Fig. 1is a perspective view of the
tool ; and Fig. 2 is an enlarged perspective view, show-
ing the point, key, and stock separated.

The stock and the point are formed on opposite faces
with dovetailed grooves, and terminate at adjacent
ends in tongues. The inner wall of the stock-groove
and the end of stock-tongue are formed with V-shaped
recesses which engage the correspondingly shaped
shoulders of the point-tongue and of the point-groove.
‘When the stock and point are fitted together with the
shoulders and recesses in engagement, the lateral dis-
placement of the point is prevented. When the key is
placed in position, the point will be longitudinally
locked.

When it is desired to remove a dull point and substi-
tute a new one, it is necessary merely to knock out the

1

RO
PREST’S IMPROVEMENT IN PICKS.

key. It is therefore evident that, by carrying a num-
ber of points with him, a miner can work for a long
time without being compelled to take the pick toa
blacksmith. The junction between the point and
stock is such as to present no projection, thus ena-
bling the pick to be used in the ordinary manner,
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Sorrespondence.
A New Star in Sagittarius.
To the Editor of the SCIENTIFIC AMERICAN :

From an examination of the Draper Memorial pho-
tographs, Mrs. Fleming has discovered a new star in
the constellation Sagittarius. Its position for 1900 is
R. A. = 18h. 56m. 2s., Dec. = —13° 18'. It was too faint
to be photographed on eighty plates taken between Oc-
tober 18, 1888, and October 27, 1897, although stars as
faint as the fifteenth magnitude appear on some of
them. It appears on eight photographs taken while it
was bright. On March 8, 1898, it was of the fifth mag-
nitude and on April 29, 1898, of the eighth magnitude.
A plate taken this morning, March 9, 1899, shows that
the star is still visible and is of the tenth magnitude.
Two photographs show that its spectrum resembles
those of other new stars. Fourteen bright lines are
shown, six of them due to hydrogen. The entire num-
ber of new stars discovered since 1885 is six, of which
five have been found by Mrs. Fleming.

E. C. PICKERING.

Cambridge, Mass.,

Harvard College Observatory,
March 9, 1899.

—_— ——-+er—
Removing Window Frost.
To the Editor of the SCIENTIFIC AMERICAN :

During the very cold spells of the past winter I made
a number of experiments in removing ice or congelation
of water fromm window panes, using fourteen methods.
1 found them efficacious in every instance, but some
far superior to others. That which worked best is No.
1, that second best No. 2, and so on. I noted that in
stores where there are so-called ‘‘ box-windows,” the
congealing was most apparent; and that in some stores,
where there was a comparatively dry heat, the win-
dows were not materially affected. I place the efficacy
of the remedies in the following order:

1. Flame of an aleohol lamp ; 2, sulphuric acid ; 3,
aqua ammonia : 4, glycerine ; 5, aqua regia; 6, hydro-
chloric acid ; 7, benzine; 8, hydriodic acid; 9, boric
acid ; 10, alcohol ; 11, nitric acid; 12, cobalt nitrate;
13, infusion nutgalls; 14, tincture solution of ferrous
sulphate.

I found that by the use of an alcohol lamp (which, of
course, would have to be handled with great care) the
results were immmediate, and the effect more nearly
permanent than by any other of the experiments. The
sulphuric acid application was made with a cotton
cloth swab, care being taken not to allow any drip-
ping, and so with all other acids.

The effect of the aqua ammonia was almost instan-
taneous, but the window was frosted again in a short
time.

With the glycerine there were very good results—but
slight stains on the window, which were subsequently
easily removed.

I have had inquiries from store keepers, who have
complained about their windows being unserviceable
much of the time in very cold weather, and desiring a
remedy. [ thought the results of my experiments
would reach widest publicity through your colunns,
and consequently give the facts to you.

HENRY C. DEMMING.

Harrisburg, Pa., March 7, 1899.

The Port Arthur Ship Canal.

The Port Arthur ship canal, Port Arthur, Texas,
will be practically completed about March 20, when
the event will be celebrated in a fitting manner. The
canal is designed to extend deep water from the Sabine
Pass to Port Arthur, the former having a depth of 25
feet over the bar. The dimensions are the same as
those of the Suez Canal—183 feet wide and the depth
1s 25 feet. The canal is 714 miles long, and the work
was done with the aid of hydraulic dredges. Fourteen
million yards of clay, earth, etc., were excavated.
The ships’ basins, slips, docks, warehouses, and grain
elevator are in the course of construction. The har-
bor is landlocked and is an excellent one.

——————e— - —
The Largest Ranch in the World.

The largest ranch in the world is located in Texas,
and it consists of more than 3,000,000 acres, or about
5,000 square miles. The States of Rhode Island and
Delaware could not contain this immenseranch. About
a dozen years ago, states The Ladies’ Homne Journal,
when Texas needed a new State capitol, the legislature
adopted a novel plan to get it. A promise was held
forth that a vast tract of uncultivated land would be
given in exchange for a suitable granite building at
Austin. Senator C. B. Farwell and John Farwell
formed a syndicate in Chicago and built the capitol,
and in due time they came into possession of the
immense domain.

Exhibit of Patents and Inventions.

In connection with the Third Electrical Show to be
held in Madison Square Garden, New York city, from
May 8th to June 4th, 1899, there will be a Special
Exhibition of Patents and Inventions. Inventors can
bring their models before a large public and interested
parties at small expense.

AN AUTOMATIC WINDOW-LOCKING DEVICE.

The window-fastening device which forms the subject
of the accompanying engraving is designed automati-
cally to lock a window 1n such a manner that it will
be impossible to raise the sashes from the outside. The
fastener is the invention of Mr. George C. Nicholson,
Collins Street, Melbourne, Victoria, and has been pat-
ented in most parts of the world.

The device consists of a staple secured to one sash,
and of a casing containing the locking mechanism,
secured to the other sash. This mechanisin includes a
pivoted tumbler which is operated by a spring-pressed
spindle projecting from the casing, and which is pro-
vided with a horn engaging a bolt in the lower portion
of the casing. This bolt is spring-pressed into engage-
ment with the upper lip of an aperture in the casing,
which lip is adapted to fit into a notch in the bolt, as
shown in the sectional view.

In unlocking a window provided with this fastening,
the spindle is first pulled back until the swing of the
horn has forced the notch of the bolt into engagement
with the upper lip of the aperture. When the parts
are in this position, the tumbler is retracted clear of
the opposite sash and of the staple thereon, thus com-
pressing the spring coiled around the spindle, as shown
in the sectional view. The window may now be
opened ; but the raising of the sash will cause the pro-
jecting end of the bolt to be depressed by the inner,
top end of the staple. The bolt, after having been suf-
ficiently depressed, will be automatically retracted by
the operation of the spindle-spring in throwing the
tumbler and consequently the horn. Hence, when the
window is open, the parts have the position shown in
the perspective view. When the window is being
closed, the descending sash strikes the projecting por-

NICHOLSON’S AUTOMATIC WINDOW-LOCKING DEVICE.

tion of the tumbler, forces it back, and thus causes the
parts to assume their normal locking positions.

The fastener is notable for its novel construction, for
its automatic action, and for the means provided to
prevent the window from being opened from the out-
side.

A Right-Handed Monkey.
BY DR. EUGENE MURRAY-AARON.

Mr. Sydney Davis, of Washington, has recently given
utterance to the very plausible theory that the strong
right-handed tendency of man is due to ages of warfare
and strife, during which the shield-holding left hand
became less muscularly active, while the development
of the club-bearing or javelin-throwing right arm was
correspondingly hastened. 'This interesting thought
leads to an inquiry as to the ambidextrous condition
of man’s lower cousips, the mnonkey tribe, and especially
those of the quadrumana, who, by virtue of their tree-
inhabiting and fruit eating lives, have the minimum of
warfare and the maximum of acrobatics to develop all
four **hands ™ alike.

In a considerable experience with the monkeys of the
American tropies, I have met with but one that could
be called either right or left handed. This little crea-
ture, a ‘‘blue-faced cebus,” appeared on close anatomical
examination to have the same complete muscular de-
velopment and quick joint action in all of his limbs.
There was apparently no difference in the grasping
power of the various hands, if he was compelled to use
the one to be tested ; nor was there, so far as the two
forehands and the right ‘‘foothand” were concerned, any
preference shown by him in their use. All of the three
appeared to be equally useful in climbing, and it was
impossible to guess which hand would be put forth to
grasp a proffered dainty or a coveted article of finery.

But the left foothand was never used for that pur-
pose unless the others were already engaged or pur-
posely muffled, so that he had no alternative, and then
only after a moment’s reflection, during which he was
apparently trying to devise somne plan whereby its use
could be avoided. Yet, when he concluded that thein-
evitable faced him, the grasping was as quick and the
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holding fully as firm, so far as I could discover, as
though one of his other hands had been used. Strange
to say, although so averse to using this left hindhand in
the way indicated, he always seemed to prefer it as his
temporary treasury, giving it the preference over his
mouth, which, in most of his tribe, is the receptacle for
valuables until a safe hiding place can be reached. A
new brilliantly colored beetle, just brought in and
emptied out fromn my Kkilling-jar, and usually, I regret
to say, one I could ill afford to have stolen, or a new
coin or bright bit of paper having been spied, Don
Juan, for so he was called, would sneak quietly up to
it or mnake a dart at it, as seemed to him most likely to
serve his purpose, grasp it in either one of the two
forehands or the right hindhand, using whichever was
nearest the coveted article, and, quickly transferring it,
to the left hindhand, gallop off on the other three legs.

If severely scolded, Don Juan would make for a shelf
over the mmain door to my study, from a bamboo brace
to which he would hang for a long time, making re-
marks on the situation, which from their tone I took
to vary between mild expostulation or apology on the
one hand and vehement denunciation and, I fear, even
simian profanity on the other, as the occasion seemed
to him to warrant. While so hanging he almost in-
variably used two hands, rarely three, and never, in my
observation, the left hindhand. His expostulations
were usually accompanied with much seratching of the
head and rumpling of the hair, which was banged and
parted in the middle in the mmost foppish manner; and
an occasional rubbing of the eyes with a disengaged
fist added a peculiarly human touch to his dolefulness.
Yet, never did I see hiin use that neglected left hind-
hand for any of these purposes. If he was in disgrace
because of a theft, not yet atoned for by restitution,
he usually had the stolen article folded away in that
hand and held tightly against his body ; if it was dis-
engaged, however, it was never used to scratch the
head, rub the eyes, or in the expostulatory gestures
that all students of monkeydom are familiar with.
The nervous twitching of the fingers of that hand was
all that indicated its interest in current events.

Don Juan was a born woodsman, an animated com-
pass and a barometer of more than usual stormn fore-
casting precision. If he determined that the usual
time for a naturalist’s morning jaunt afield had arrived
for me, he attempted to aid in my preparations there-
for, getting together such articles as, in his experience
as a field assistant, should be taken along. Gifted
with an excellent memory of the occurrences of the day
before, and apparently with a most active imagina-
tion, he decided, in some one of his brain areas, that 1
was going entomologizing, when, perhaps, I was bent
on a fishing trip. Having set his mind on what I took
with e the day before, and totally oblivious to the
nature of the articles I was busy puttingin the pouches
of my canvas hunting coat, hanging on the back of a
chair, he would busy hiwmself, rushing back and forth
from my instrument table to my coat, filling the
pouches with a miscellaneous assortment of just what
I did not want. These I would, at first quietly and
later noisily and with much scolding, return to the
table ; at which Don Juan would become frantic and
rush them back to the coat, with loud cries of remon-
strance at my too evident ignorance of what a natural-
ist really needed in the fields or woods, until finally
his worry and anger knew no bounds.

Under such circumstances I have seen him gather
up forceps, pliers, a case-knife, a magnifying glass and
like articles with wonderful rapidity ; but great as was
his haste to undo the effects of my ignorance, all this
gathering up was done with one or more of the three
favorite hands, although the articles were carried to
the coat in the despised left hindhand or the mouth,
from which they were invariably transferred to the
pouches by one of the more active hands. This was
the crucial test, in my opinion : for never was he so
frantic in his haste or anxious to make every hand
count in his work as when he was convinced that I
was wrong in my judgment as to my collecting outfit
for the day. Even when he became convinced that
there was no time tolose in getting home, before a
tropical storm should burst over us, when his antics
and chattered warnings were accompanied by many
annoyances in the shape of hair and mustache pulling,
ear twitching, etc., he did not use the neglected hand.

Here, clearly, was a case where a monkey was not
ambidextrous, aithough it appears to be the only case
I can find recorded and is certainly the only one in my
own observation. Mr. Crowley, Chico, Johanna and
the others of the famous big members of their family,
were all ambidextrous, so far as theireating and grasp-
ing habits made it possible to judge. As]I said at first,
Don Juan did not appear on careful examination to
have suffered any injury which could account for his
strong tendency to ignore the usefulness of that left
hindhand ; nor was I ever able, during a long and inti-
mate acquaintance, to find any explanation for it nor
to educate him out of it. It must suffice to say that he
will go down in history remarkable as a right-handed
monkey ; although his feats in woodcraft were calcu-
lated to render him equally famous. But they will
make another story by themselves,
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ANCIENT LOCOMOTIVE ENGINES.
(Continued from first page.)
with the rapidity required by an engine of the locomo-
tive type.

The attention of the reader isinvited to three early
English locomotives which are illustrated herewith.
The engravings were made from photographs of the
engines, published by F. Moore, the well known rail-
way photographer, of London.

Fig. 1 shows an engine built in the year 1813 by
Messrs. Blackett & Hedley for hauling coal trains on
the Wylam Colliery Railway, Newcastle-on-Tyne. It
will be seen that the engine had vertical cylinders,
grasshopper beams, and parallel motion, the cranks
working toothed wheels connected to the driving axles.
The exhaust steam was turned into the chimney. The
boiler had a return flue, so that the fire door was at
the saine end as the chimney, where the fireman at-
tended to his duties, standing in the tender. The en-
gine driver was accommodated with a seat at the other
end of the boiler, where he had the levers and working
parts within easy reach.

This engine was in continuous service until the year
1862, and was afterward removed to the South Ken-
sington Museum, London, where it has been on view
ever since.

The first public steam railroad in the world was
opened on September 27, 1825. It was named the Stock-
ton & Darlington Railway and was constructed by
George Stephenson. The road is about twelve miles
long and now forms part of the Northeastern Railway.
Fig. 2 shows the first engine to be used on this raiiroad.
It was named * Locomotion” and was designed and
built by Stephenson. As will be seen, the two cylin-
ders were vertical and partly within the boiler ; they
were thus steam jacketed, which was a good idea as
far as it went. The piston rods were kept in line by
a species of parallel motion and were connected to
cross beams, to which were attached connecting rods
to crank pins on the driving wheels. The wheels were
coupled, and, as each ecylinder actuated but one set
of wheels, the awkward looking return crank on the
rear driver was necessary to keep the stroke in quarter
and so avoid dead centers. The boiler had a single
straight flue, which was lined with fire brick at the fur-
nace end. In this respect it was inferior to the ** Puff-
ing Billy ” (Fig. 1), which had a return flue, giving the
fire time to heat the water before passing up the chim-
ney ; but in the case of ** Locomotion ” the fire rushed
through the straight flue and out of the chimney, so
that it soon got red hot when the engine was laboring.
This may account for the expansion joint in the ex-
haust pipe, seen just back of the forward connecting
rod.

The leading dimensions of * Locomotion” were:
Boiler, 10 feet long by 4 feet in diameter; working
pressure, 25 pounds per square inch ; heating surface,
60 square feet ; cylinders, 10 inches diameter by 24 inches
stroke : wheels, 4 feet in diameter ; weight of engine in
working order, 14,560 pounds. The safety valve was
pressed down by a weight. The tender was of wood
mounted on wheels having a diameter of 2 feet 6
inches. A sheet iron tank of 240 gallons capacity held
the feed water. The fuel was coal, and the tender in
working order weighed about 5,000 pounds. The fire-
man stood in the tender, and the engine driver had a
seat on the foot board at the side of the boiler—an un-
comfortable and dangerous position.

On the opening day an immense concourse of people
had assembled along the line to see the train go by,
nearly every one prophesying that the engine (com-
monly called the ** iron horse”) would be a failure. At
length the train was ready at the foot of the Brussel-
ton incline, and Stephenson backed his engine down
toit. It wasa proud day for him, but withal a very
anxious one. The train weighed about 90 English
tons, and consisted of 6 wagons loaded with coal and
flour, then a covered coach containing directors and
proprietors, next 21 coal wagons fitted up for invited
passengers (450 in number), and, lastly, 6 more wagons
loaded with coal.

As six miles an hour was supposed to be the limit of
speed, it was arranged that a man on horseback, acting
as a marshal or herald, should ride on the track ahead
of the engine, carrying a flag inscribed with the com-
pany’s motto : * Periculuin privatum utilitas publica.”

The train was started without difficulty amid the
cheers of the concourse, many trying to keep up with
it by running, and some gentlemen on horseback
galloped across the fields to accompany the train, the
man on horseback carrying his flag with all due gravity.
After a few minutes, Stephenson determined to show
what his engine could do, and shouting to the horse-
man with the flag to get out of the way, for he was go-
ing to “ let her go,” and ordering the grinning fireman
to “ keep her hot, lad,” he opened wide the regulator,
and the speed was quickly raised to 12 miles an hour,
and then to 15, which, it must be admitted, was a
dangerous one considering the state of the track and
the build of the engine.

The runners on foot, the gentlemen on horsebackand
the horseman with the flag were thus left far behind,
and so, with the cross beams and side rods trembling

with the violent motion, the red hot chimney ejecting
clouds of black smoke, the roars of the delighted spec-
tators, and the astonishment of the passengers—some
of whomn were ‘‘ professors ” of mathematics who had
demonstrated that the locomotive engine could not
move faster than six miles an hour—the immortal
George Stephenson brought the train safely into Dar-
lington.

The ** Locomotion” was in continuous service from
1825 to 1841, when it was retired.

It is now in the Northeastern Railway Station at
Darlington, and it is said to be still fit for service:

When the Stockton & Darlington Railway was in
thorough working order Stephenson becamne engrossed
in the improvement of the locomotive engine, and in
the year 1829 he placed his engine ‘* Rocket” on the
Liverpool & Manchester Railway, with the success that
all who take interest in railway history are familiar
with. In thefollowing year he designed and built an
engine of similar construction, but of improved form.
This engine was named ** Invicta,” and is illustrated in
Fig. 3. It was placed in service on the Canterbury
& Whitstable Railway, which now forms a part of the
Southeastern Railway. The former road was opened
May 3. 1830.

Unfortunately, the engine is in a dismantled condi-
tion, and some alterations were made to the firebox
after it left Stephenson’s shops, but it will be seen that
the cylinders and valve chests were at the side of the
smoke hox, very similar to the arrangement of the
modern locomotive. The main frames were of bar
iron, but the cylinders were bolted to a frame of plate
iron, which was firmly attached to the main frame.

1The wheels were coupled, but the coupling rods have

become lost.

The principal dimensions of ‘‘ Invicta” were : Cylin-
ders, 10 inches diameter by 18 inches stroke; diameter
of wheels, 4 feet; boiler, 10 feet long by 3 feet 4 inches
in diameter; diameter of fire tube, 20 inches; work-
ing pressure, 40 pounds per square inch.

This engine is still preserved by the Southeastern
Railway Company, and it is understood that by the
efforts of Sir David Salomons, one of the directors, it
will be (if it is not already) restored and placed on
view at the Charing Cross Station, London.

o

-

An Electrical Injury.

A remarkable electric shock!to an electrician occurred
on the afternoon of March 7, at the power house on
Lexington Avenue and 25th Street, New York. Joseph
Hampel was working at one end of the switchboard
when there wag a flash of light and the electric lights
in the building went out and the electric cars over a
large section of the city were stalled. Every particle
of clothing Hampel had on, except the overalls and
drawers on his right leg and part of the right shoulder
of his undershirt and blouse, and a piece of his right
shoe and stocking, was burnt off. His body was black
as burnt cork and his hair was entirely burnt off. The
floor was also burned, a large hole being made into
which he fell. He finally got his hand off the circuit,
and, yelling with agony, ran out into the middle of
the room, where a workman extinguished the flames
whieh were still licking the man’s garments. An am-
bulance was promptly summoned, and it was found
that he was terribly burned. He was taken to the
hospital, and, strange to say, it is probable he will re-
cover. The cause of the accident is unknown. It
is thought that Hampel had been using a wrench
tightening a screw on the switchboard, and in some
manner the secrew completed the circuit.

2 g

New Comets,

Prof. Lewis Swift, who is stationed on Mount Lowe,
just north of Pasadena, Cal., has announced the dis-
covery of a new comet. It was discovered on March 3,
and was a large bright comet, visible to the naked eye
without a glass. The tail is flat, broad, and short.
Prof. Keeler, at Lick Observatory, telegraphed to the
Harvard College Observatory that Swift’s comet was
observed by Mr. Hussey on March 4. Captain C. H.
Davis, of the United States Naval Observatory, has
also telegraphed to the same observatory that the
Swift comet was observed by Prof. Brown on March 5.
Prof. Swift stated in his original telegram that the
comet was 3 hours 45 minutes in right ascension and
the declination was —29°. Prof. Swift has discovered
twenty comets, and next to Sir William Herschel, holds
the record for finding nebule.

Tuttle’s Comet. —This comet was discovered by
Méchain, at Paris, in 1790. Only a few observations
were taken, however, and the commet was rediscovered
by Horace P. Tuttle, at the Harvard College Observa-
tory, January 4, 1858. Johannes Rahts, of Konigs-
berg, made the most complete discussion of the orbit,
combining the observations of 1858 and 1871-72, having
regard also to the perturbations. His value of the
period is 13'7 years. The comet was next seen in 1885,
and was expected during the present year. An ephe-
meris was accordingly distributed from Kiel, and it
was probably by means of this that a faint comet, sup-
posed to be Tuttle’s, was discovered March 6 by Dr.
Wolf.
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Sclence Notes.

The Vatican Observatory has recently issued volume
v. of its ‘‘Pubblicazioni.” It forms a volume of 808
pages. It is divided into four sections : astronomy,
terrestrial magnetism, earthquake phenomena, and
meteorology. The volume shows that they are doing
excellent scientific work at the Vatican, which most
people consider only in its religious and political aspect.

Mr. Louis de Rougemont still continues to publish
his marvelous adventures, and each chapter becomes
more wild and improbable. The editors of The Wide
World Magazine began printing his wonderful stories
as a contribution to geographical knowledge; but
they now admit they were imposed upon, and still
keep on publishing the articles for the curiosity of the
thing.

Rome is to have a subway through the Quirinal Hill
to the slopes of the Viminial and Esquiline. The tunnel
will be 53 feet wide, with accommodation for carriages,
electric cars, and foot passengers. The electric rail-
way from the Porta del Popolo to the Porta San
Giovanni will pass through it. The chief engineer
estimates that it will take only seven months to build
the tunnel.

Some experiments have been tried by Dr. Noel
Paton, at Edinburgh. Dr. Paton has made a very
thorough investigation into the life history of the sal-
mon, the nature of the pigments which color the
flesh, and the changes in its condition during migra-
tion. He concludes that when the salmon enters the
river it ceases to feed, and relies on its own muscular
tissue ; but it is a curious fact, however, that salmon
rises to the fly, which would tend to militate against
this view.

It is stated that the * Physikah’sch - Technische
Reichsanstalt” is now using silicion earbide crystals or
* carborundum,” as it is called, to a great extent to
replace diamonds in the production of finely graduated
scales. Small, flat hexagonal crystals are chosen, from
one-half to one millimeter in sizez. They are mounted
in a steel holder by means of a drop of shellac. It is
stated that the lines are much more even than those
produced by a diamond. They have been examined
and magnified fifty times and found to be still sharply
defined.

Drs. Lange and Melzing, of Vienna, have succeeded
in taking photographs of the mucous membrane of
the stomach in the living subject. A stomach tube
some 60 centimeters long and with a diameter of 11
millimeters is provided with an electric light at its
lower end, and at the upper end is a camera. The
stomach is first einptied of its contents, and after be-
ing washed is distended with air. Then fifty pictures
or more can-be taken in rapid succession in from ten
to fifteen minutes. The apparatus can be turned on
its axis so that all parts of the mucous membrane can
be photographed. The photographs are naturally
very minute, but they can, of course, be enlarged to
any extent.

The plague microbe is most persistent. A Swiss
paper gives the following facts: In 1660, the Dutch
city of Haarlem was devastated by the plague. Whole
families perished, and among them a family of the name
of Cloux, the members of which were buried in the
Haarlem church. Thirty or forty years ago it was
found that the masonry of the tomb was out of repair,
and the vault was entirely rebuilt. The masons in
charge of the work remained in the vault an entire
day, and, strange to say, notwithstanding the fact
that two centuries had passed since the epidemie,
all these workmen were attacked with the infectious
grandular swelling called ‘‘ bubo,” and had to undergo
treatment at the hospital. There were no symptoms,
however, of the plague proper, and all recovered. It
1s impossible to give the reason for such a remarkable
manifestation of the vitality of germs.

Telephones in England.

The Financial Secretary of the Treasury has an-
nounced in the House of Commons that the govern-
ment has decided to introduce competition in the tele-
phonic services of the country. He asked for a grant
of $10,000,000 for a start, in order to enable the Post
Office Department to develop the telephonic com-
munication of London. In making the announcement
Mr. Hanbury admitted that it was a notorious fact
that Great Britain was far behind the United States
and other countries in the matter of telephonic com-
munication. The House adopted Mr. Hanbury’s pro-
posal.

-0

A Great Demand for Coal.

With the great revival of trade in iron there comes
a decided improvement in the anthracite coal business,
which has been very much depressed, and at times
the Reading Railway has been literally blocked with
coal trains. There is a lack of coal-carrying cars on
the railroads touching the anthracite regions. There
are few dealers in the large cities who are not entirely
out or at least short of coal following the February
blizzard, and these are now being supplied.

>
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GRAPE GROWING AND WINE MAKING IN
CALIFORNIA.
BY ENOS BROWN.

Prior to 1878 wine making in California was only in-
cidental and conducted upon a contracted and unsci-
entific basis—the product, by no means great, of many
individuals, of no attainments whatever for wine
making, content with quick returns. No attempt at
producing first-class wines was considered. The in-

the holding of heavy stocks of wines until matured.
Forced sales of new wines are abolished. Wines are
not permitted to leave the State in inferior condition.

A system of co-operation protects the reputation of

brands; in fact, the entire
product of the State is unde:

tionality, all from those provinces where grape grow-
ing and wine making has been the occupation of the
people for centuries, projected an organization for
acquiring lands suitable for growing grapes and

control by cowmpetent and
financially sufficient hands.
whose interests lie in main-

VIEW OF VINEYARD.

dustry at that time was conducted without
combination or method.

The modern history of wine making dates in
California from that year, when, at the instance
of a number of persons engaged in the busi-
ness, Mr. Arpad Haradzthy, a Hungarian and a
wine werchant of great experience, was dis-
patched as special comimissioner to Europe to
report upon the possibility of manufacturing
wines upon a basis admitting of a chance of
rivaling the famous brands of that country
and also to study the varieties of vines that
were best adapted to California soil and ecli-
mate. The report published after the return
of the special commmissioner was encouraging to
the last degree, and directly the cultivation of
the grape was stimulated all over the State
Thousands of acres believed to be worthless and bar-
ren were set out in vineyards, and even under the early
conditions, before the best methods had been intro-
duced, grape growing was very prosperous. For a
number of years grapes brought $30 per ton, which
almost paid the first cost of the land and all improve-
ments. In four or five years hundreds of new vine-
yards came into bearing, and grapes then began to de
cline, first to $25 a ton and gradually as low as $7 or $8
—a price far below the cost of raising them. The nat-
ural result followed. A large number tore up the vines
and went out of the business.

In 1893 all attempts to bring
the world to an estimate of
what California was capable
of in wine making seemed
futile. Wines a year old sold
for 7 and 8 cents a gallon, and
the outlook was most discour-
aging.

In 1898 new wines sold for
12 to 13 cents per gallon and
grapes $12 to $13 a ton. At
these prices there is left a fair
profit to the grower and wine
maker.

In 1897 the wine made in
California reached the high-
est amount known, viz., 37,-
000,000 gallons. In 1898, ow-
ing to disastrous frosts early
in the season, only 20,000,000
gallons were made—an
amount equal only to the
yearly consumption of the
capital of Italy, with its 450,-
000 inhabitants, who each an-
nually consum 45 gallons.

The disastrous year 1893
will be ever memorable in the
history of the wine industry
of California as the period
marking the abandonment of
the custom wineries and the
rise of those great establish-
ments which now control the
far greater portion of the pro-
duect of the vineyards.

Their unlimited resources
permitted the employment of
the highest expert talent and

VIEW OF WINERY.

GATHERING GRAPES.

taining a high standard of production. The day of the
subterfuge that compelled the sale of California wines
under foreign labels has passed.

The largest winery in operation in California is that
of the Italian-Swiss Colonies at Asti, Sonoma County,
located about 100 miles north of San Francisco. The
valley of the Russian River at Asti narrows to about
three miles in width, the sides consisting of low rolling
hills covered to a great depth with red ferruginous soil
in which vines especially delight.

In 1881 a company of men of Italian and Swiss na-

INTERIOR SHOWING WINE PRESSES.
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where their practical know-
ledge of wine making might be
employed in building up a new
industry. Conditions at Asti ful-
filled all their exacting require-
ments and 1,600 acres were pur-
chased—lands which at that time
were considered fit only for the
scanty browsing of stock. No at-
tempts at cultivation had hith-
erto beenmade upon these lands.
The character of the soil deter-
mined the location. In Italy and
elsewhere the vine thrivesbest in
voleanie soil. All through the
Russian River valley evidences
of voleanic action in distant
epochs are manifest. The re-
markable phenomena of Geysers
are but fifteen 1iles distant
from Asti and near by are the
great forests of petrified trees.
Lava deposits exist in the
neighboring hills. The soil itself is rich in evidences
of voleanic influences. 'I'he climate is that of Italy.
Frosts are of the rarest occurrence and the orange,
lemon, fig, pomegranate, and all the fruits incidental
to a climate semi-tropical flourish in native luxuriance.
Irrigation is never required, the rains of winter sup-
plying ample moisture. The grape thrives and reaches
its highest perfection at Asti.

Eighteen years ago the colony purchased 1,600 acres
and have since acquired 600 acres more. Grapes were
planted the first year and every year thereafter new
vineyards have been set, until
at this time 1,000 acres are in
vines, which take four to five
years after being set out be-
fore bearing crops. In a few
yvears the whole 2,200 acres
will be cleared and planted.
Those vines planted eighteen
years ago are quite as prolific
as any, and will continue to
thrive for a full generation
longer. There are now 1,000,-
000 grapevines on the lands of
the colony, and the average
yield is from 214 to 3l4 tons
per acre on the hillsides and
4 to 5 tons in the valley.
There are growing in the
highest perfection the Sau-
vignon, Chablis, Chateau
Yqueni, Sauterne, Cabernet,
and Burgundy, of France;
the Barolo, Barbera, Chianti,
and Griquolino, of Italy: be-
sides the Riesling, Traminer,
and other varieties from the
Rhine ; and all these delicate
vines bear their transplant-
ing well, yielding wines of
the same character and flavor
as on their native hillsides.
The product from the vine-
yards of the colony in 1898
was 3,500 tons, and an equal
amount was purchased from
neighboring farmers, which
vielded 1,000,000 gallons of
wine, each ton of grapes yield-
ing 160 gallons.

In all California there are
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200,000 acres devoted to raising grapes, 140,000 acres
for making wines, 60,600 acres in raisins. Sonoma
County has 24,000 acres in grapes, which produced in
1897, the most prolific year known, 10,000,000 gallons of
wine. In cultivating the grape the
land is first plowed deep, and in pre-
paration for setting out cuttings the
soil must be frequently harrowed after
plowing and freed of weeds. From the
first these new vines, though bearing
no grapes for five years, have to be
cultivated with as great care as the
most prolific. The cuttings are plant-
ed in rows about four feet apart, 800 to
the acre. Weeds, which grow rapidly
in warm climates, must be kept down.
New cuttings are set out in Marech,
during the rains of the early spring.

Pruning hegins with the year, when
the vine is dormant, and is over be-
fore the middle of February. Every
vine is then cut so that all of the
woody growth of the previous year is
taken away down to two buds for each
branch left. Gangs of men with prun-
ing knives attack each field in turn,
others following gather up the sev-
ered stalks in bunches and burn them.
The plowing of the vineyard begins in
the early spring, March and April,
after the rains have softened the soil ;
plows are run across the fields in both
directions. In another month the har-
row follows, and this is repeated two
or three times in order to pulverize
the soil and exterminate weeds. After
harrowing, gangs of men appear with hoes and care-
fully pile the soil around the roots of each plant and
cut down the fast growing weeds.

In May every vine is treated to a light sulphuring
applied with bellows in order to arrest mildew and de-
stroy insects. Grapes in low vineyards require at
times a resulphuring to counteract the effects of fog,
which induces mildew.

In early June comes the summer pruning, which con-
sists in topping the too rapidly growing branches and
stunting the growth, with the object of economizing
the labor of the vine and of throwing all its strength
into the newly formed branches which are now begin-
ning to appear. After this the vine is left to itself, with-
out further cultivation being necessary until the grape
picking season arrives.

It is in June that a vineyard in California displaysits
greatest beauty ; the leaves are then greenest and the
spreading branches interlock with neighboring vines.
The whole field is covered with a moving mass of luxu-
riant foliage. In January, after pruning, a vineyard
is most desolate in appearance, nothing is to be seen
but rows of misshapen roots. At picking time the
heavy bunches pull down the branches and destroy
the symmetry of the vine. The leavesat this time are
turning brown.

The time for grape picking is in September and Octo-
ber. There is no romance about the California vint-
age. The steady force must be augmented by a hun-
dred men, who work from early morning until day-
light disappears. They earn from $1 to $1.25 a ton for
picking, and some of them can pick from one and a
half to two tons a day. The vineyards are divided by
lanes, along which are driven teams carrying boxes

DANCE

HELD IN CEMENT WINE TANK.

which hold about 60 pounds of grapes each and are
dropped at convenient points. Each man gathers up
a box and starts to pick a certain row, returning the
full box to the road and taking another empty. Teams

chanical means. Into these primary tubs the juice and
skins remain for seven or eight days or until settled,
when the wine is drawn off into another tub. The
residue is then conveyed to hydraulic presses, where
the remaining juice is extracted, and
what is left is then taken to the
brandy distillery.

The Italian-Swiss Colony winery has
a yearly capacity of 3,500,000 gallons
of wine and brandy, and a part of its
equipment consists of 55 tubs, each
having a 35,000 gallon capacity. After
the wine is taken from the first tub, it
remains in the next one for about
four months, when it is again pumped
into a successive one, where it re-
mains the same length of time. This
racking process occurs about four
times a year. In each case a consid-
erable amount of sediment results,
which is commercially valuable and is
known asargols and cream of tartar.
In making white wines the skins of
the grapes are not allowed to mix
with the juice in any stage, being
separated by machinery.

During the time the juice remains
in the tubs, dependent upon the age
and character of the wine to be pro-
duced, it is estimated that fifteen
rackings are necessary; by that time
all sediment is deposited and the pro-
duct is ready for bottling. In the

TUNS IN THE

STORAGE CELLAR,

follow each other in gathering the boxes in the lanes,
and, when loaded, start for the winery and await their
turn at the receiver. To pick the grape crop of the
Italian-Swiss Colony in one day, 1,500 men would be
required.

The grapes, as they are gathered by teams in the
fields, are then taken to the winery and in turn are
driven to the hoppers, into which the ripe grapes are
dumped. An endless rack, extending from the road-
way to the cupola of the winery, receives the grapes

older wineries all this pumping was
by hand, but in the Italian-Swiss
winery all the tubs are connected by
iron pipes with a steam pump which operates, fills o
empties, all over the entire winery.
A brandy distillery is part of the equipment of this
winery, having a capacity of 4,000 gallons a day.
Inferior and unripe grapes, besides all the pressed
wine and the lees and even the pomace and residue of
the grapes, are thus used. The produect of this distilla-
tion is called ‘‘ grappa.,” a pomace brandy. It takes
from two to three vears to manufacture a good article,
and is a valuable adjunct to a large winery, as all by-

and carries them
to the stemmer
and crusher at
the top. Here the
stems are sepa-
rated from the
bunches, and the
skins (in the case
of red wine) and
juice fall into a
box below and
thence "~ flow by
conduit to the
great tubs situat-
ed on the floor
underneath.
When one tub is
full agateisopen-
ed to the conduit
leading to another
tub, and so on.
During this op-
eration the hand-
ling of the grapes
is only by me-
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CEMENT TANK HOLDING 500,000 GALLONS,

products, which otherwise would be wasted, can be
thus utilized. - The residue of all this waste is returned
to the soil as a valuable fertilizer. The perfect amalga-
mation or blending of wines is a highly scientific pro-
cess, and the success and reputation of the production
of a winery depends upon it. Some varieties of grapes
produce a wineof too great body, strength, or flavor.
The blending of all these good qualities with lighter,
or with wines lacking flavor or strength, produces an
approach to the accepted standard of the perfect
wine.

In this winery manual labor is dispensed with as far
as possible, steam and mechanical devices taking its
place. Subterranean vaults excavated into the hill-
side afford storage for wines, and are always uniform
in temperature.

The wines produced at Asti are largely what are
known as dry, containing a lower percentage of alecohol
than the sweet wines. In the San Joaquin Valley
grapes averaging from 30 to 34 per cent of saccharine
matter are grown, while in the coast counties of Cali-
fornia, where fine, dry wines are produced, the per-
centage of sugar is not over 24 per cent.

The enmergency of having to provide for the unex-
pectedly large crop of 1897 compelled the erection of
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the great cement tank holding 500,000 gallons and ex-
cavated in the hillside at the Italian-Swiss winery.
The tank is by far the largest for holding wine in the
world, and is 80 feet long, 34 feet wide, and 24 feet
high, with sides 2 feet thick. The inside walls are
glazed. Wine is drawn from it through pipes, flowing
by gravity.

The correspondent of the SCIENTIFIC AMERICAN is
indebted to Mr. P. C. Rossi, president of the Italian-
Swiss Colony, for much valuable information. .

GEORGE W. MELVILLE, CHIEF OF THE BUREAU
OF STEAM ENGINEERING.

The events of last year have brought into great pro-
minence the work of the various bureaus of the Navy
Department. For years the little band of chiefs labor-
ed away, and perhaps there was too little known of the
men who were building the American navy. Suddenly
an emergency arose, and it was found that the compe-
tent and conscientious men in charge of the various
bureaus had discharged their duties so admirably that
when the men who fight ships came to use them,
everything was found ready. The importance of the
work of these bureaus has long been recognized by
those familiar with the subject. We have already
given a biographical sketch of Philip Hichborn, Chief
Naval Constructor of the United States Navy.
Now, proceeding in logical order, we come to the
Bureau of Steam Engineering, over which Captain
George Wallace Melville has presided since August
9, 1887, as Engineer-in-Chief, U. S. N.

Adwiral Melville was born in New York city,
January 10, 1841, of Scotch parentage, one of his
ancestors being Sir James Melville, who was First
Lord of the Admiralty at the time of the expedi-
tion of Parry to Baffin’s Bay, and whose name
has been perpetuated in Arctic lands and waters.
Young Melville was educated in the publie schools
of New York city and then at the Brooklyn Poly-
technic. He then entered the engineering works
of James Binns, of East Brooklyn, and here he
laid the solid foundation on which his future
work was based. In 1861 he became an officer of
the Engineer Corps of the United States navy.
He served in a nummber of engagements, and when
in Bahia Harbor it was decided to ram the Con-
federate cruiser ‘‘Florida,” it was mooted that
the boilers would be wrenched loose, breaking
steam pipes and scalding all below. It isat such
a time as this that the true qualities of a man liks
Melville are shown.

He said, ‘I do not think the boilers will break
loose ; but if they do, there need be but one man
sacrificed, for after the engines are started I can
work them aloneand will order all hands on
deck.” A couple of days later the attempt was
made, and Melville and one firemman who refused
to leave him struck the ‘Florida” on the star-
board side, cutting her down a foot and a half
below the water line. The after broadside gun
was hurled down the cabin hateh, and the ship’s
company was buried beneath the awnings. With
the aid of a discharge from the broadside guns,
the boarding party of the ‘“Wachusett” was
enabled to seize the Confederate vessel. Mel-
ville himself was one of the few injured ones.
He received an ax stroke across the back of the
left hand. The injured vessel was made fast
by hawsers and was taken to Hampton Roads,
where an ‘ unforeseen accident ” caused the ‘“Florida”
to sink, thus letting the United States government
out of a predicament, for, of course, the capture of the
‘** Florida” was an inexcusable violation of the rights
of neutrality. The American people were delighted
with the result, and it may be said in passing that
neutral countries had very slight regard for their neu-
trality during this period.

After the civil war Melville served on various vessels
and made trips to the Arctic regions in the * Jean-
nette” and ‘‘ Thetis.” 1n 1873 Melville volunteered as
engineering officer on the ‘‘'l'igress,” and, notwith-
standing the miserable condition of the engines and
boilers, he succeeded in finding the camp of the *‘Po-
laris.” Six years later we find Melville again leaving
for the iecy Northin the ‘‘Jeannette” with De Long.
The expedition was alinost unparalleled for its suffer-
ing. They left San Francisco on July 8, 1879, and ice
was met early in September a short distance northwest
of Behring’s Straits. The vessel was soon pinched in the
ice-floe and after drifting for two years she was crushed
and sunk, leaving the crew shelterless in midocean.
The expedition was embarked in three boats. Mel-
ville’s boat reached land and the crew completed a re-
treat of over 2,200 miles in 100 days. At last they sue-
ceeded, after unparalleled exertions, in reaching a
Russian village. The daring and endurance exhibited
by Melville in his search for De Long and his men forms
one of the most noble examples of devotion and self-
sacrifice which has ever occurred in the Arctic regions,
the home of brave deeds. Finally, on March 23, 1882,
he found his dead shipmmates. In 1884 we again find
him going northward with a squadron dispatched to
the relief of the ‘‘ Lady Franklin Bay Expedition,” and

he was among the first to reach the dying men at Cape
Sabine, and this closes the glorious part of his career
as an Arctic explorer.

While Chief Engineer of the United States Bureau
of Steam Engineering, vessels have been constructed
whose aggregate machinery amounts to over 350,000
horse power, and varies from torpedo boats to battle-
ships. The term of office of chief engineer is four
years, and he is now serving his third term. By the
Navy Personnel Law he is now a Rear-Admiral.

The technical press of the country has always up-
held Chief Engineer Melville in his efforts to obtain
high speed for warships. He is a strenuous advocate
of large boiler power and ample bearing surface, and
that he is right in his position is shown by the splen-
did work which was accomplished by the * Oregon”
when the squadron of Admiral Cervera was destroyed.

Chief Engineer Melville is resourceful, and adds to
engineering training and vast experience the inventive
genius of the American. He has been particularly
anxious to secure a higher degree of recognition for the
engineers of the navy, and his annual reports are read
with interest and widely quoted and favorably com-
mented upon. In the course of his lifetime Chief En-
gineer Melville has been the recipient of many honors,
both at home and abroad, but we doubt if any was

REAR-ADMIRAL GEORGE W. MELVILLE, CHIEF OF THE
BUREAU OF STEAM ENGINEERING.

more pleasing than his election as president of the
American Society of Mechanical Engineers, at its re-
cent meeting in New York city.

Rear-Admiral Melville is about six feet in height,
and has the stalwart frame which suggests his Caledo-
nian ancestors. His massive head shows us the man
of genius and of character. He is a man of whom all
Americans should be proud.

Paris Exposition of 1900.
BY A. H. MATTOX.

Major Fred Brackett, secretary of the United States
Commission to the Paris Exposition of 1900, who has
charge of the New York offices of the Commission, re-
ports that rapid advancement is being made on the
buildings and grounds of the Exposition in Paris.

The vast carcasses of iron and steel and masses of
stone that a few weeks ago had a meaning alone for
architects, builders, and engineers are beginning to
take form and shape and appeal to the public eye with
their symmetry and beauty.

The roofs of both palaces of fine arts are about comn-
pleted, and for the next few months the decorators,
sculptors, and artists will have full swing in the work
of painting and the embellishing of the interiors of
these buildings. There should really be no doubt as
to the Exposition being in readiness by April, 1900.

Work on the Trocadero grounds is progressing ra-
pidly; the greater part of the masonry for the various
palaces to be erected on the Place des Invalides has
been completed, and work on the Alexander Bridge
across the Seine, which is to connect the Champs
Elysées with the Place des Invalides, is advancing ra-
pidly under the supervision of its engineers.

The funds invested so far in the Paris Exposition
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amount to six million six hundred thousand dollars.
Of this sum about five million dollars was expended
in 1898. The city of Paris has already contributed two
milljon four hundred thousand dollars of the four mil-
lion dollars promised, and a half million dollars has
been contributed by the Western of France Railway.

The space to be occupied by the Exposition is about
three hundred and sixty acres. Of this amount the
French government has allotted about sixty per cent
for all other nations, reserving about forty per cent for
themselves. The space thus far secured by Comnmis-
sioner-General Peck for the United States is about two
hundred and twenty-two thousand square feet.

The main entrance to the Exposition will be located
at the extreme northeast corner of the grounds, at the
place where the Quai de la Conference adjoins the
Place de la Concorde. The main entrance to the Ex-
position is now being rapidly constructed. It takes
the form of a triumphal arch, surmounted with a
frontal bearing the arms of the city of Paris, which
serves as a pedestal for a colossal statue of Liberty.
M. R. Binet is responsible for this triumphal entrance,
which will be a masterpiece of decorative architecture.
The two friezes on either side of the arch represent
workmen carrying the produce of their labor to the
Exposition, and are designed by M. Guillot. By anin-
genious device the ticket office to this main en-
trance will be arranged to admit sixty thousand
persons per hour. The cost of this magnificent
monument will be about three hundred thousand
dollars.

On the quai which extends along the north bank
of the Seine lies the Champs Elysées, in a part of
which was held the Exposition of 1855. The Pa-
lais de 'Industrie, which was the prinecipal build-
ing of that Exposition, has been demolished to
make room for the two art palaces which are to
be known as the Great and Little Palaces of Fine
Arts. They will cost about four and a half million
dollars, and will remain as permanent embellish-
ments to the city of Paris. These new palaces of
fine arts will be two of the most modern and
useful buildings of their kind in existence. The
Grand Palace will be utilized during the Exposi-
tion as the Palace of Fine Arts. In the way of
painting, sculpture, architecture, and drawing it
will probably surpass anything the world has ever
seen. The masterpieces of fine arts of the century
will have a place in this palace. In the smaller
building will be displayed the retrospective exhi-
bition of art. Work is now being pushed on these
palaces night and day.

Across the Seine, joined by the new Alexander
I11. Bridge, lies the Esplanade des Invalides. This
tract extends from the Seine to the Hotel des In-
valides, and here will be located the great build-
ing of General Manufactures. This building will
be the largest at the Exposition and in architec-
tural design most elaborate.

Near the Manufactures Building will be the Edu-
cation Building and numerous minor structures.
On the south bank of the Seine is the Quai
d’Orsay, on which will be the pavilions of all for-
eign nations, also the Ariny and Navy Building.
On the north bank of the Seine will be located
the building off Horticulture, also of Agriculture.
In the Trocadero grounds will be located the
Colonial exhibits both of France and other
nations. The building devoted to electrical industries
will probably play the most important part of any at
the Paris Exposition. It will be located across the
river Seine from the Trocadero Park. In this building
there will be a huge central generating plant, with
thousands of motors distributed all over the Exposi-
tion in every department.

The building, a capacious one, is designed for both
ornament and usefulness. It is square shaped, with a
cupola at each corner, and the main part is a mass of
delicate ornamentation. At night. when ablaze with
electric light, it will be the center of attraction and will
present a scene of great beauty. In the central court-
yard of the building will be an electrical fountain with
a series of cascades all brilliantly illuminated by vari-
colored lights. On the exterior of the palace will be
innumerable electric lights of various shades, colors,
and devices. Crowningall, on the topmost pinnacle of
the building will be a mass of flashing electrical flame
forming a statuesque group, designed by a famous Eu-
ropean artist.

The Palace of Electricity will be devoted to the
exhibit of electrical machinery and the thousand and
one inventions to which electricity has been utilized.
The demand for space from the United States for the
department of electricity far exceeds that which Com-
missioner-General Peck will be able to give.

To the west of the court on which will stand the
Palace of Electricity will be located the buildings de-
voted to chemical industries, transportation, and ecivil
engineering, liberal arts and instruments, letters, arts,
and forestry.

On the east side of this same court will be the Ma-
chinery Building, the buildings of Mines and Mining,
of Navigation, and the Textile Building. American
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electricians will be much in evidence at the Ex-
position, and it is estimated that the manufac-
turers of American electrical machinery will expend
over one million dollars in their exhibit in 1900.
American artists, too, will be weil represented, and
the products of the earth—agricultural, horticultural,
forestry, fisheries, food stuffs, textile fabrics, placer
wmining, and metallurgy—will all receive complete at-
tention from American exhibitors. The United States
will also have an immense department of hygiene and
one of public and organized charities.

The need of space is so great that two and a half
acres of ground have been made by the French com-
missioners by filling along the banks of the Seine.
The gardens and terraces on both sides of the river will
be utilized and exhibits will be made on each side of
the river Seine.

As the Exposition will occupy so much space on the
Seine, it will be necessary to build several foot bridges
across the river. One foot bridge will be situated near
the Pont des Invalides, which will be built entirely of
iron, decorated with electric lamps disposed in groups,
forming luminous flowers. The pillars supporting the
bridge will also be brightly lit up, adding a fine effect
to the Fair at night.

Another foot bridge will cross the Seine near the
Pont de ’Alma. It will be constructed of barges sup-
ported by pilasters decorated with maritime symbols.
The entire bridge will be covered with a large awning.
Still another foot bridge—a suspension bridge—will
cross the river in front of the Palais des Arinées de
Terre et de Mer.

The municipality of Paris will do all in its power to

make the city more beautiful than ever in 1900. The |the

Municipal Council has already sanctioned the outlay of
large sums of moneyforthe rearrangement of many pub-
lic gardens and squares and for the brushing up and
cleaning of numerous monuments. The Bois de Bou-
logne, one of the finest promenades in the world, will
be improved at great expense.

It is more than Jikely that horse traction will disap-

THE NEW AMERICA CUP DEFENDER.

When it was announced last year that another chal-
lenge for the ‘‘ America” cup had been made and ac-
cepted, the hearts of all yachtsmen were greatly re-
joiced, for there is no event in the annals of yachting
that approaches these international contests in respect
of the amount of care, skill, expense, and enthusiasm
with which they are arranged and carried out.

When the two rival cutters cross the line for the first
race, on October 3 next, four years will have elapsed
since ‘‘ Defender” and ‘‘ Valkyrie IIL.” contested for
the historiec cup. It was feared that the unfortunate
squabbles that characterized the last attempt of Lord
Dunraven to secure the trophy had killed the sport for
at least a decade to come, and it was therefore in the
nature of a pleasant surprise when Sir Thomas Lip-
ton opened negotiations for another series of races.

The ‘‘Shamrock,” as the new challenger is to be
called, will. like the ‘** Valkyrie,” be owned by an Irish-
man; for Sir Thomas, although he has long been
resident in England, is Irish by birth. It was
originally intended that the ‘ Shamrock” should be
Irish not merely in name and ownership, but in de-
sign, materials, and workmanship, and, accordingly,
the construction was to have been intrusted to the
famous yard of Harland & Wolff, at Belfast. For some
reason or other, a change of plans occurred, which re-
sulted in the yacht being built by the torpedo boat
builders Yarrow & Company, of Poplar, London. The
plans, moreover, have been drawn up by Fife, the
noted Scotch designer, whom many Englishmmen be-
lieve to be superior to Watson, the designer of
**Thistle,” ** Britannia,” and the ** Valkyries.” Sothat
**Shamrock” will be truly British, with an Irish
nawe, Scoteh in design, and English in materials and
construction.

Very little has leaked out as yet regarding the new
vessel, but it is known that she will be built fully up
to the limit of length (90 feet on the water line), and
that she will be largely constructed of nickel steel.

The new * Defender” is being built frem plans of

pear in Paris during the Exposition year, in the way of
omnibuses, tramways, cabs, and carriages—electric mo-
tors taking the place of the horse. It is estimated that
more than ten thousand horseless vehicles will be in
use in Paris in 1900.

The United States will have the largest and most
important display at the Paris Exposition of any
foreign nation. The Hon. Ferdinand W. Peck, U. S.
Commissioner-General, in an interview says:

** The United States exhibit is not to be made for the
French people. The eyes of the whole world will be
upon us on that occasion in the great metropolis of
France. There will then be assembled in Paris the
exhibits of fifty-seven nations and the representatives
of five hundred million consumers. Millions of people
coming from all parts of the world will visit the Exposi-
tion. It will be the great opportunity in our history to
present our resources and products to all these people
with a view to increasing our export trade. In my
judgment every hundred thousand dollars expended
in the creation of our display will bring millions in re-
turn to our producers and manufacturers.

* Our national pride, as well as our material interests,
demand that the United States, the greatest of all,
should be a prominent participant among other nations
at that International Exposition.

*Our national pride also demands that the great
United States of America, recently splendid in war,
should stand alongside of her sister nations grandly
displaying her arts of peace, and the world expects this
of us.”

The Exposition is to open April 15, 1900.

o

Probable Opening of the Chicago Drainage
Channel.

The Drainage Board officials are trying to have the
channel opened by October 9. The contractors have
been instructed to increase their forces in every unfin-
ished section and to push work night and day. The
entire channel is practically finished with the excep-
tion of the two sections at Joliet, where the Desplaines
River empties into the canal. 1,800 men are at work
night and day in two sections,

e
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THE NEW CUP DEFENDER.

to produce a more powerful boat without making any
great increase in displacement, the new boat carrying
nearly 14,000 square feet of canvas, against 12,640 square
feet for the ‘‘ Defender,” although her displacement is
only 615 tons more. The ** Defender’s ” strongest point
was reaching, her weakest, running with the wind dead
aft. In windward work she was not quite up to ex-
pectations, and it is a question whether in this re-
spect ‘* Valkyrie II1.” was not superior. Running with
spinnaker set, she was inferior to ** Vigilant.” In reach-
ing she was unapproachable, and if in the new ** De-
fender” Herreshoff has succeeded in retaining the
magnificent reaching qualities of the 1895 champion, at
the same time bringing up her windward and leeward
work to the same level, there is very little probability
of the cup being carried to England at least for another
year.
— e —
A Victim of Automatic Gas DMeters,

The automatic gas meter or prepayment meter, as it
is termed, has claimed its first vietim. A grocery clerk
in Brooklyn went out leaving his gas burning, and the
one jet exhausted the small remaining quantity of gas
which had been paid for and the meter cut off the flow
of gas. The man returned and went to sleep. Another
member of the household dropped another quarter of
a dollar in the meter, and the gas poured into the man’s
room, asphyxiating him. He had been dead over an
hour when the accident was discovered.

—_—— e -
An Electrical Cooking School.

At the Oread Institute, Worcester, Mass., there is an
electrical cooking school. The current for the purpose
of heating and lighting is furnished by the 3714 kilo-
watt Westinghouse direct 110-volt dynamo, driven by
a belt from a Westinghouse eungine.

The practice kitchen where instruction is given is a
circular apartment 35 feet in diameter. In the center
there is a fountain and around this is a cireular slare-
topped bench upon which the students can work at
gas or electrical stoves. Each pupil has an independ-
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Heavy line shows old Defender ; shaded bull and section show new Defender.

the Herreshoffs in their yard at Bristol, R. I. This
famous firm has been identified with yacht con-
struction from the very first, and in the year 1893 they
became prominently identified with international vacht
racing by designing and building three famous single-
stickers—-the ‘‘ Navahoe,” which crossed to England
in quest of the Brenton’s Reef cup, which was car-
ried home by * Genesta” in 1885, and the * Vigilant”
and ‘‘Colonia,” the former of which was the success-
ful cup defender in 1893, In 1895 the Herreshoffs
designed and built the * Defender,” and it was in-
evitable that in the present instance the genius of the
Bristol yard should again be invoked to guard the
coveted trophy.

The new ** Defender ” will be built upon the general
lines of the 1895 boat, with such improvements in the.
way of model, materials, and sail plan as were sug-
gested by her performance in the trial and the cup
races. The changesin dimensions, ete., are shown in
the table herewith given, and the form of the two
boats is shown in the accompanying drawings. It will
be seen that the beam and draught have both been in-
creased by one foot, while the water line length is
greater by about a foot and a half. Looking at the
midship section, it will be seen that the new boat, in
addition to greater draught and beam, has a fuller
bilge, the area of the section being greater by about a
dozen square feet. The lead keel, while not so long by
several feet, isdeeper, and there is more of it ; in shape
it is less bulbous than ** Defender’s” and approximates
more nearly that of the ‘‘ Valkyrie II1.”

THE OLD AND NEW CUP DEFENDERS.

¢ Defender.” ‘ ¢ Valkyrie III.” |New ‘ Defender.”

126 feet. | 130 feet. 131 feet 4 inches.
88 feet 53¢ inches. |88 feet10y; inches.| 89 feet 10 inches.
23 feet 3 inches. | 26 feet 2 inches. |24 feet 21§ inches.

Length over all .
Water line length
Beam.... .

Draught.. 19 feet. feet feet.
Disp)aceme . 143 tons 158 to 14936 tone.
Sail area......... .|[12,640 square feet 13,026 square feet.[13,940 square feet.

Altogether it is evident that Mr. Herreshoff has aimed
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ent stove, and the teacher can walk around in the
space between the fountain and the bench and inspect
the work of each pupil. There are twenty-four plug
sockets connecting with the stoves and heaters by flex-
ible cords. In another part of the room, against thc
wall, is a slate-topped table on which various special
heating devices are arranged. There isalso an electri-
cal oven, a chafing dish, and other culinary appliances.
Two adjoining demonstration classrooms and a special
laboratory are also provided. The cooking appliances
were furnished by the American Electric Heating
Corporation.

The Current Supplement.

The current SUPPLEMENT, No. 1211, is a very at-
tractive number. The first article is the new Japanese
cruiser *‘ Chitose,” built by the Union Iron Works, of
San Francisco, Cal. Itis fully illustrated with views
showing the construction and the completed vessel.
‘‘Submarine Surveying” is an article by Charles
Bright. ‘‘Concerning the Theory of Evolution”is a
lecture by Charles Shaw. ‘Paris Metropolitan Rail-
road ” describes the new rapid transit system of Paris.
The second installment of *‘Trade Suggestions from
United States Consuls” is published in this issue and
consists of eleven interesting announcements of oppor-
tunities for American trade. * Cast Iron” is an impor-
tant paper by Dr. Moldenke.
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RECENTLY PATENTED INVENTIONS.

Electrical Apparatus.

POTENTIAL REGULATOR FOR DYNAMO-ELEC-
TRIC MACHINES.—ALLEN A. TiRRILL, Whitefield,
N. H. In a prior patent granted to the same inventor,
an automatic potential-regulator for dynamo electric ma-
chines was described, which regulator was designed au-
tomatically to adjust the voltage on the supply wires.
The present invention is an improvement upon that device
and is designed to overcome certain objections developed
therein, chief among which was the sticking of the
solenoid contact-points. The new invention obviates
the difficulty by providinga relay, a second set of con-
tact-points, and a separator or supplemental circuit. The
improved device is designed to 1nsure the maintenance of
a uniform potential, notwithstanding the varying taxon
the feed-wires.

Mechanical Devices.

MECHANICAL MOVEMENT.—Louis M. GAUTIER,
St. Malo, France. This inveution provides a motor-car
80 geared as to transform reciprocating rectilinear mo-
tion into continuous rotary motion. The mechanism
employed is essentially characterized by the use of
grooves or cams of curvilinear, polygonal profile, rotated
by sets of rollers (operated by connecting rods) turning
within their perinieter, and by the use of fiiction-wheels
transmitting the rotatory motion between two clutch-
cups. The variation in the relation of transmission is
obtained by changing the degree of inclination of the
friction-wheels toward the axes of the system.

STAPLE-FORMING AND DRIVING APPARATUS.
—BONIFACE A. GRASSBERGER, Sta. A, Richmond,
and BENEDICT J. GRASSBERGER, Buckner, Va. The
machine provided by these inventors is designed to form,
drive, and clinch staples of wire, and is particularly
adapted for use in connection with wood-veneer butter-
digshes. In the machine a pivotally mounted clinching
arm is provided, which is actuated by a cam-lever. The
lever is connected with a vertical reciprocating rod. This
rod moves the staple-forming tool. A staple-driving tool
has connection with the staple-forming tool. An anvil
is mounted*in the lower portion of the tool-passage-way,
and has a staple-forming tool operating therewith. A
staple ejecting plate is mounted to move past the anvil.

PERFORATING-MACHINE. — Jamgs J. FLETT,
Corvallig, Ore. The machine is provided with a movable
slide in which a number of drills are journaled having
crank-arms, connected by a rod. The slide carries
means by which motion is imparted to the crank-
arme to rotate the drills in unison. A spring-pressed
presser-foot is movable on the slide, and has bearings
for the lower ends of the drills to permit a ready
withdrawal of the drills witbout causing the mate-
rial to move up through the drills., The machine can
readily perforate a large number of sheets of material,
8o that the holes will be in perfect register.

BOLTING - CLOTH - CLEANING BRUSH.—HARM
H. EMMINGA, Golden, Ill. The frame of this brush is
formed in sections adjustably secured together, and is
mounted on the bolting reel-shaft and adapted to main-
tain a vertical position while the reel is rotating, A
brush is carried in the upper section of the frame, the
shaft of which brush carries a pulley. On the reel-shaft
another pulley is carried. A belt connects the two pul-
leys to drive the brush. The brush is so constructed that
it may be easily mounted on the reel shaft or detached
therefrom without first removing the spiders from the
shaft.

ASPHALT APPARATUS.—FRANK BURGER, Brook-
lyn, New York city. This invention provides an appa-
ratus for compounding asphalt for use on pavements.
The apparatus embodies a wheeled frame on which are
mounted a sand-heating and drying furnace, boiling and
mixing tanks for pitch-asphalt, and measuring and amal-
ganating devices by which to amalgamate the rand and
pitch-asphalt. All parts of the apparatus are connected
to work in unison by gearing driven from an engine on
the framing.

Railway=-Appliances.

TRIPLE VALVE.—JouN V. WEeLLs, Wilmerding,
Penn. The purpose of the invention is o provide im-
provements in triple valves, whereby the auxiliary reser-
voir is cut off from the train-pipe on an increase or ex-
cess of pressure. According to the invention, the main
piston and slide-valve are leld in lap position at what-
ever pressure there may be in the auxiliary reservoir and
brake-cylinder, whereby more uuiform braking through-
out the several cars of the train is obtained.

TURNTABLE-OPERATING MECHANISM. — Ga-
BRIEL RoHRBACH, Del Rio, Tex. The present inven-
tion is an improvement upon a similar invention patented
by the same inventor. 'The improvements comprise a
novel mechanism for giving motion to the operating de-
vice, and also an ingenious construction of the links
connecting the dogs with the operating mechanism, by
which the dogs are given a better support.

TURNTABLE-LOCK.—GABRIEL RonRrBACH, Del Rio,
Tex. This lock compriges bars lying alongside each
rail and mounted to slide so as to be projected into con-
tact with the fixed rails, two operating-levers and con-
nections therefrom to the corresponding lock-bar, and a
latch pivoted between the extreme positions of the levers
and having projections adapted to engagethe levers in
either position. The lock bolds the table in position s
that its rail ends correspond with the rail ends of the
fised track.

VENTILATOR FOR CARS.—LorIN W. CANADY,
‘oyah. Texas. This invention provides an apraratus
r ventilating cars and other chambers by means of
“hermestatic regulators through the medium of move-
m:nt-transmitting mechanism controlled by a thermostat,
and of peculiarly-constructed shutters or covers by which
orifices are opcned and closed in accordance with the
conditions of the ternperature.

Miscellaneous Inventions.
DEVICE FOR CRIMPING ARTIFICIAL FLOW-
ERS. — JULES DE GRANDMONT, Brooklyn, New York
city. The device compriges two disks or frames, each
having upon adjacent faces radially dirposed, alternating
rows of petal-engaging points, and means for centering

the two disks and for giving them relative angular
movement., The pressure of a blank between the two
digks and the circular movement given to the upper disk,
results in crimping the petals in such a manner that they
have a more life-like appearance than could otherwise
be obtained.

BERRY-CRATE. — GeorGgE I. FEir, Phillipsburg,
N. J. This berry-crate has a cover provided with a non-
conducting inner lining, cross-bars engaging the upper
edges of the crate and forming ventilating-openings
above the berries, and a wire secured to the ends of the
crose-bars and extending along the sides of the cover to
prevent the escape of the berries. 'The ventilation, in a
crate thus constructed, is considerably improved ; and
the berries are protected against scalding when exposed
to the sun during transportation to market.

SCISSOR AND TOOL SHAKPENER.—CHARLES A.
Dow, Sioux City, [owa. The sharpener is designed to
be attached to a sewing-machine. The device is pro-
vided with a grinding-wheel, a carriage mounted to

! travel lengthwise of the wheel, and a guide for the im-

plement, which guide may be adjusted to preserve the
proper bevel of the cutting edge of the implement, or to
hold the implement at any desired angle to the periphery
of the wheel.

HORSESHOE-PAD. — DaNiEL CRuisg, Manhattan,
New York city. This horseshoe-pad is constructed of
rubber or other resilient material, and is provided with
grooves, wherein are embedded strips of leather or
other hard material, so that the pad retains all the ad-
vantages of elasticity and at the same time presents
indurated surfaces to the ground in order to prevent the
slipping of the horse’s feet.

SHOOTING-GALLERY.—JosEPH M. BAIER. Dayton,
Kan. The present invention seeks to provide a novel
target for use in shooting-galleries. The target in ques-
tion is constructed in two parts hinged together. A stop
is mounted upon the target-base and limits the down-
ward drop of the movable part of the target. An ele-
vating incline engages the upper part of the target to
raige it after having dropped.

HARNESS-RING. — JAmks W. FIsHER, Palouse,
Wash. An improved coustruction of biting and breech-
ing-ring is furnished by this invention, the construction
of the rings being such as to simplify the harness, and
to prevent the harnessfrom unduly chafing the animal.
An angular bar is attached to the ring at its inner face,
and projects within the interior space of the ring. An in-
termediate bar is secured to the body of the ring and
the angular bar; and a loop is formed upon the interme-
diate bar and adapted toreceive a hook. The ring re-
ceives the inner end of the holdback-strap, and the loop
the connections with the breeching.

MAGAZINE-FIREARM.—WaALTER W. WooD, Wash-
ington, D. C. This firearm presents many novel features
of construction, which differentiate it from others of the
same class, The arm is hammerless, and has no pro-
jectious upon the frame. The frameis entirely closed
and solid at the upper surface, thus preventing the en-
trance of rain, snow, or dirt, The arm is of such con-
struction that the spent shell is ejected downwardly, and
dropped near the feet of the marksman, instead of being
hurled into the air in front of him. The weapon pos-
sesses the merit of embodying fewer parts in its lock and
repeating mechanism than most guns, and of including
in its construction a simple action.

COCK AND VALVE FOR BOTTLES. — JULES
BENGU‘I‘!, Paris, France. The present invention seeks
to improve the construction of receptacles which are
adapted to contain and spray liquids. The improvements
in question pertain chiefly to the conical discharge-
valve, which controls the amount of liquid sprayed. The
valve ordinarily used, though very effective, is open to
the objection of being liable to leak. To obviate this
defect, the inventor has materially changed the con-
struction by movably attaching the conical point or valve
on the gtem which regulates the position of the valve
relatively to its seat. Owing to this movable arrangement,
the conical valve will automatically assume a position
concentric and coaxial with the seat, thus insuring uni-
form friction and even wear, and hence a tight joint.

FLY-PAPER HOLDER. — RoBERT D. SAFFORD,
Brooklyn, New York city. It is the purpose of this in-
vention to provide a device for holding a sheet of sticky
fly-paper, so that the paper will be extended, will not
roll, and will not come into contact with other objects.
The holder is made of bent wire, and comprises a frame
upon which the paper is laid, and two bails pivoted to
the edges of the frame and folding over the paper.
By this construction a guard is formed for the sticky
surface of the paper. The device has the merits of
simplicity and cheapness of construction and of efti-
ciency of operation.

FOLDING-UMBRELLA.—CARL A. RosgNHoLz and
JouN H. LamMpE, Wardner, Idaho. The stick and ribs
of the umbrella are telescopic, and are so constructed
that the umbrella may be readily reduced to less
than half the length of the ordinary umbrella. The
runner, ribs, and stretchers may be removed, and
corresponding parts of lers dimensions substituted,
thus enabling the stick to be used for a parasol
cover and frame. Both the handle and ferrule can be
detached so as to lessen the length of the stick. The

cover can algo be readily taken off and replaced, to .

enable covers of different colors to be used on the same
frame.

BINDER-FRAME.—HARvEY P. JoNnEs, Chicago, Ill.
This invention has for its purpose the provision of a
binder-frame which shall be readily adjustable to permit a
convenient and quick binding of the leaves in such a
manner that they may be separately moved and inter-
changed. The frame has a back with top and bottom
flanges, and gnideways posited transversely to the back.
L-shaped cover-plates are fitted to slide on the guide-
ways. and have end flanges fitted closely to the back
flanges to form,atall times a casing with the back whether
the cover-plates be moved inward or outward. The
cover-plates can be moved simultancously toward or from
each other in order to close or open the binder-frame.

EXERCISER. — ABrRAM A. HENDRICKsON, Hollis,
Queens, New York city. Connected with an elastic cord
adapted to receive handles at its ends and provided with
an eye midway between its ends for attachment to a sup-
port, are a non-elastic cord attached to auxiliary eyes on
the elastic cord, and a pulley over which the non-elastic

of movements can be accompligshed than is possible with
most elastic cord machines,

HAND-TOOL FOR FORMING STUD-SPIRALS.—
SipNEY H. HART, Houston, Tex. Within the ferruled
handle of this tool, a slotted tube extends. A detachable
shaping-head 18 provided which has a recess in its under
face for the outward passage of the wire. There are
also means for holding the shaping-head stationary on
the handle. After the wire has been put in place, it is
bentat rightanglesto theferrule of the handle. The ghap-
ing-head is then adjusted over the tube so that the recess
is brought over the wire. The handle of the tool is now
grasped, the outer end of the wire being held by a pair of
pliers, and is turned so as to cause the wire on the
shaping-head to be twisted around the head until the
desired number of coils has been obtained.

DRAWER-GUIDE.—TBHORVALD HANsoN, Eau Claire,
Wis. This invention provides a novel, simple means for
taking up lateral looseness resulting from shrinkage or
wear. With the frame and the drawer slidable therein
are connected two L-shaped guide strips loosely disposed
on the frame. At the front of the frame are two short
adjusting-screws ; the frame also havingtwo diagonal ad-
justing screws. The four screws have threaded engage-
ment with the guide.strips. When the drawer has
shrunk, an adjustment of the screws will effect a correc-
tion by acting on the guide-strips. Should the drawer
bind, the reverse adjustment is effccted.

MANUFACTURE OF STONE FROM KIESEL-
GUIIR.—CARL GRUENzZWEIG, Ludwigshafen, Germany.
The inventor of this process has devised a means of
manufacturing, from infusorial earth, a light artificial
stone similar to cork in its gpecific gravity and in being
a bad conductor of heat, but having an advantage over
cork in its ability to withstand high temperatures. The
process consists in preparing a dope of infusorial earth,
clay, and finely divided cork. The dope is heated, where-
by the cork is burned, thus leaving interstitial air- spaces.

GAME APPARATUS.—EpwARD K. GRIESEMER,
Reading, Pa. The apparatus consists of a board pro-
vided with a series of ribs forming a number of radial
chambers. In connection with the board a number of
balls are employed. In playing the garne a player en-
deavors to roll a ball in each chamber, and one in the
center of the board, the balls having all been previously
assembled in the marginal gutter formed by the ribs.

MILKING-STOOL. — ANDREW DAHLETROM, Big
Rapids, Mich. The stool is provided with an oblong
seat to which legs are secured. Near one end of the seat
an opening is made to receive the milk-pail. The inclin-
ed surfaces of the opening are unequally beveled in order
that the pail may be more readily placed in a vertical
position when nearly filled. The pail, even when filled,
will not disturb the equilibrium of the stool, should the
milker rise from his seat.

NAME-PLATE. —WiLLiaM H. CLARK and LLEWEL-
LYN J. WATTSON, San Francisco, Cal. This name-plate
is primarily designed to be applied to pews, and is so
constructed that while a base and a display member are
employed, which are adapted for locking engagement, no
means are visible whereby the two parts may be discon-
nected. The invention provides a durable construction
for locking name-plates and means whereby the mem-
bers of the plates may be disconnected by a key, with-
out the necessity of the keyhole's appearing at the front
of the plate.

ROOFING-TOOL.—ALBERT DANZER, Hagerstown,
Md. In applying tin roofing to buildings, not only is
the nailing of the numerous hook-clips into the sheathing
a tedious operation; but as the nails have to be held in the
fingers while being driven, the work is rendered doubly
difficult. T'his invention provides a special tool for nail-
ing the hook-clips so that the hands cannot be injured.
The tool comprises a tubular shank having near its lower
end downwardly projecting lips adapted to rest on the
top of the standing flange of the roofing-sheet. A chute
leads into the central passageway of the shank, and re-
ceives and guides the nails. A reciprocating driver plays
in the passageway and, when brought down, sinks the
nail into the sheathing.

Designs.

MATCH-BOX.-JAcoB A. MOLLER, JR., Manhattan,
New York city. The leading feature of this design con-
sists in the novel decoration provided. On one side the
box is ornamented with the figure of a Norseman, and on
the other side with a Viking ship.

STAIR-CORNER GUARD.—FrANK D. GooDWIN,
Bangor, Me. 'T'he guard comprises a triangular plate,
with beveled edges, and a circular projection whereby
the plate is held in place. The guard is primarily de-
signed to prevent the accumulation of dust in the cur-
ners.

HOOK FOR SHOE-LACES.—Morris H. LiPMAN,
Manhattan, New York city. The hook consists of a
loop-shank and a single shank, continuous with the loop-
shank. The single shank has one member returned in
the direction of the loop-shank. The hook is designed
! to be used 1n connection with a lace patented by the same
inventor, the object of the combined use being to pro-
vide a more ready means of disengaging a lace from the
shoe than has heretofore been customary.

CLIP.—ANDREW C. NYGAARD, Rawlins. Wyo. The
body of this clip is L-shaped in general contour and com-
prises an upright member and a horizontal member, the
upright member being provided with a semicylindrical off-
set. The clip is designed to be attached to a vehicle, and
| by reason of its peculiar construction. offers means for
| the attachment of sled-runners, for the raising and lower-
ing of these runners, or for the rairing and lowering of
wagon-wheels.

BOTTLE.—CHARLEs H. Francisco, Brooklyn. New
York city. The bodv of the bottle is polygonal in form
}and hag its edges se raled. The bottle i8 desizned to
" contain poison. A person feeling for a medicine bottle in
the dark, will immediately perceive by the jagged edges
that this particular bottle contains poison, and is hence
forewarned.

NoTe.—Copies of any of these patents will be furn-
ished by Munn & Co. for 10 cents each. Please send
the name of the patentee, title of the invention, and date
of this paper.
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cord is passed. With this apparatus a greater variety'

NEW BOOKS, ETC.

PETROLEUM MOTOR CARs. By Louis
Lockert. New York: D. Van Nos-
trand Company. 1898. Pp. 218. 1I-
lustrated. Price $1.50.

Thereis no question that the motor car has come stay,
and the only question which now arises is as to the type
of motive power. This is governed somewhat by condi-
tions, such as nearness to a city, to available power, etc.
A motor carriage is an expeneive affair, although it is
much more economical in the end than a carriage hauled
by a horse. But no mistake should be made in pur-
chasing a motor carriage, so it is well for prospective
purchasers to be well posted upon what has been done
up to the present time. The volume before us deals
only with petroleum motor cars, which, together with
electric motor cars scem to have the entire field to them-
selves. There is a large amount of matter in the present
volume which will interest all who are in any way en-
gaged in designing motor carriages, and the book will,
doubtless, be warmly welcomed by them.

COMMERCIAL ORGANIC ANALYSIS. Vol
. Part I. By Alfred H. Allen,
F.I.C., F.C.8. Philadelphia: P. Bla-
kiston, Son & Company. 1899. 8vo.
Pp. 387. Price $3.50.

We already had great pleasure in rcviewing two vol-
umes of this most important work, The volume before
us is what is known as Volume II., Part I., and while
we regret the necessity for not numbering the volumes
in regular order, at the same time it does not interfere
with the value of the book. The present volume deals
with fixed oils, fatty waxes, glycerol, nitroglycerine. and
nitroglycerine explosives. We do not know of any book
on the subject which is so valuable ar Allen’s series,
which will include cight volumes in all. We are inchined
to consider that the series, when complete, will form a
library of books which will become classic; for, while
methods in chemistry are constantly changing, at the
same time the broad principles which underliethem are
stable. It should be understood that the Blakiston edi-
tions of Allen’s books are the only authorized editions,
which have been revised by the author. The author docs
not approve of the spelling advised by the American As-
sociation for the Advancement of Science. It has nct
been adopted in the book. This has resulted in giving
the book a far more artistic appearance than can be
given by the ugly and nuncouth spelling which it has been
attempted to force down our throats.

THE CENTRIFUGAL PuMP. Turbines and
Water Motors, including the The-
ory and Practice of Hydraulics.
By Charles H. Innes. Manchester,
England : Technical Publishing Com-
pany, Limited. New York: D. Van
Nostrand Company. 1898. Pp. 229.
183 illustrations.

The volume before us is of great value to the engi-
neer, treating mathematically of the probleme which
confront him when he is called upon to deal with ceutri-
fugal pumps, turbines, or water motors. The book will
alro be of great use to the draftsman and designer in
their respective professions. The illustrations are numer-
ous, well chosen, and most of them are on a fairly large
scale. The only thing we have to criticise the book
for is the lack of an index, which is most exasperating.
We will welcome the time when English technical pub-
lishers will see the neceseity of providing every book with
an adequate index.

GAs AND PETROLEUM ENGINES. Trans-
lated and adapted from the French
of Henry de Graffigny. Edited by
A. G. Elliott. London : Whittaker &

Son. New York: Macmillan Com-
pany. 1898. 16mo. Pp. 140. 52 il-
lustrations. Price 75 cents.

There is already a considerable literature upon gas en-
gines, but there always seems to be room for a practical
book upon the subject. It does not compare with other
English and American books on the subject, but will
doubtless be of interest to the beginner.

LIGHTING BY ACETYLENE. Generators,
Burners, and Electric Furnaces. By
William E. Gibbs, M.E. New York :

D. Van Nostrand Company. 1898.
12mo. Pp. 161. Illustrated. Price
$1.50.

The volume before ux is the second edition, revised and
enlarged. The fact that a second edition has been called
for in less than a year shows conclusively that the public
is more than ever interested in the new illuminant, and
literature on the subject in book form is very limited, and
the result is that the present volume will be welcomed by
many who will find that it will assist them in solving the
somewhat difficult problemns which now confront them.
Illustrations of the latest forms of generators are given.
The second edition is a decided improvement over the
first.

YEAR BOOK FOR COLORISTS AND Dy-
ERS. Presentsa Review of the Year’s
Advance in the Bleaching, Dyeing,
Printing, and Finishing of Textiles.
By Harwood Huntington. Wool Ex-
change Building, New York. 1898.
12mo. Pp. 309. Price $5.

There is very little litcrature in the English language
to which a color chemist can refer and find the informa-
tion he requires the oftenest. 'The anthor is an expert
color chemist, of New York city, and ig, therefore, par-
ticularly qualified to deal with the subject. He intends
to produce a yearly volume. Whiie we are not particu-
larly familiar with either the chemistry or the technical
art of dyeing, we can say that the book is of great value
to all who are in any way intercsted in the textile indus-
tries, giving, as it does, a glossary and abstract of pa-
tents, new dyes, new books. and what the author is
pleased to term * sundries,” which is by no means the
least valuable part of the book. The part relating to dye
analysis is a most important one, as well as the alpha-
betical list of dyes, giving agent and dyeing method. Ref-
erence to the book is rendered easy by an excellent index.
We have no hesitation in saying that it is a valuable con-
tribution to a much neglected portion of technical litera-
ture,
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The charge for insertion under this head is One Dollar a
line for each insertion ; about eiwht words to a line.
Advertisements must be. received at publication o flice
as early as Thursday morning to appear in the follow-
ing week's'issue.

Marine Iron Works.

" 7. 8.” Metal Polish.
Gasoline Brazing Forge. Turner Brass Works, Chicago.
Yankee Notions. Waterbury Button Co.. Waterb'y, Ct.
Handle & Spoke Mchy. Ober Lathe Co..Chagrin Falls.O.
Schwaab Stamp & Seal Co., Milwaukee. Send for cat’g.

Chicago. Catalogue free.

Indianapolis. Samples free.

Machinery designed and constructed. Gear cutting.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

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

The best book for electricians and beginners in elec-
tricity i8 ** Kxperimental Science.” by Geo. M. Hopkins.
By; mail. #4. Munn & Co.. publishers, 361 Broadway, N. Y.

Ifor Sale or on Royalty.—United States patent on
kitchen and laundry table. Valued at $10,000. For in-
formation apply to John F. I. Conway, No. 1210 Green
Street, Portsmouth, Va., or Edgar T'ate Company, No.
245 Broadway, New York City.
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OINTS TO CORRESPONDENTS.

Names and Address must accompany all letters
or no attention will be paid thereto. Thig is for oms
information and not for publication.

teferemnces to former articles or answers should
give aate of paper and page or number of question,
fnquiries not answerea in reasonable time should
e repeated : correspondents 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.

IBu 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 matterg of
personal rather than general interest cannot be
expected without remuneration.

Scientitic American Supplements referred
to may be had at the office. Price 10 centg each.
Books referred to promptly supplied on receipt of

rice.

['Il?ler’\le sent for examination should be distinctly
markead or labeleg.

(7611) A. W. S. asks: Which is the
best or most economical for a toy motor—four cells of
grevity battery or two cells of Sampson battery, now
used for electric bells? 1 have both in use now, one for
telegraph and the other for electric bell, and would like
to know which will be best to attach motor to. Also say
whether it 18 best to leave a gravity battery on closed
circuit or open, when notin use. A. The gravity battery
is'best for motor work, the Sampson for ringing bells.
This is because the gravity is a closed circuit battery and
the Sampson an open circuit battery. Neither can be
used in place of the other. The liquids of the gravity
would soon be mixed if left on open circuit, and on
closed circuit the Sampson battery would soon be worth-
less by polarization.

(7612) W. T. H. asks: Why is it that
heavy thunder and lightning strokes are so common in
the Western States in winter, even during snow storms,
when such are never known in the South Atlantic States,
except perhaps during one of those electrical storms that
occasionally traverse the continent? 1 lived thirty years
in the State of Georgia, and never knew or heard of
lightning striking an object, and rarely ever heard
thunder 1n winter, never when very cold. I have lived
in Arkansas thirty-three years, where lightning strokes
and heavy thunder are almost as common in winter as in
summer. A. Answer by H. E. Williams, Acting Chief
United States Weather Bureau, Department of Agricul-
ture: So far as known, thunderstorms and lightning are
not as prevalent in winter as in summer in any part of
the United States. The statistics that have been col-
lected on the subject show that the States most liable to
winter thunder storms are Louisiana, Texas, and portions
of Arkansas and Mississippi. In this region, however,
winter thunder storms form less than ten per cent of the
annual number of such storms. The statistics of thun-
der storms reported by the Wecather Bureau obeervers
during 1898 1n Arkansas and Georgia. respectively, are
a8 follows : Number of days with thunder storms in
Arkansag, 178, of which number 21 occurred in the win-
ter months; number of days with thunder storms in
Georgia, 158, of which number 20 occurred in the winter
months. - If your correspondent has access to the Chroni-
cle Fire Tables, he will find that the number of fires
caused by lightning in Georgia is about as large as the
number in Arkansas. The subject of winter thunder
storms has not been closely studied. We are under the
impression, however, that the danger of lightning stroke
is equally probable in all parts of the country in which
such thunder storms occur.

(7613) M. W. asks: How mueh CO,
gas is required to saturatc 31 gallons of water at2°C.
and atmospheric pressure, and 31 gallons of water at 2°
C. and ¢ pounds extra pressure, and 31 gallons of
water at 9° C. and 7'5 pounds extra pressure ? Also
please state formula, how to figure above problems. A.
At atmospheric preesure and at ordinary pressures, water
will absorb about its own volume of CO, gas, forming a
solution with a specific gravity of 1°:0018. 'The weight of
gas dissolved at other pressures varies nearly in the same
proportion as the pressures. The effect of temperature
npon the amount of CO, dissolved is this: The
higher the temperature, the less gas is held in solution
until, when the boiling point is reached, all the gas is
driven off. The volume of COy which water will absorb
under a pressure of one atmosphere for various tempera-
turesis as follows: At 0° C., 1'7697 volumes; at 2°, 1-6481
volumes; at 82, 1-2869 volumes; at 10°, 1'1847 volumes.
These results are from experiments, and no formula is
réquired. At 2° C. and 1 atmosphere 1'7697x31 gallons
will be dissolved. At 9° C.and one-half atmosphere,
36 X1:2358 81 gallons will be dissolved.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Granted
INMARCH 7, 1899,

AND EACH BEARING THAT DATE.

{See note at end of list about copies of these patents.]

Advertising apparatus, L. W. Yaggy
Advertising device, H. A. Goebler
Air compressor, H. K. Anderson..
Air supplying apparatus, k. A. Ba
Alarm. See Overflow alarm.
Amido malonic ester and making same, R. Blank
Amido malonic esters, obtaining indoxylic com-
pounds of, R. Blank 20,563
Animal trap, l'. H. Donlon . 620,753
Annunciator. 8. B. Fowler. .. 620,577
.. 620576
. 620,673

620,562

Atomizer, J. A. Everitt....
Axle box, roller, A. Robinson, Jr...

Back pedaling brake. H. L. Bailey.. . 620,6“31
Bait box, A. B. RUSS.....c.cviiiiiiiiiiiiiiiinnaienns ,805
Battery. See hlectrlc battery. Storage battery.

Bed, invalid, J. POWIeY.....cooviiiiiiiiiiiniieenins 620,800

Bedstead fastemng. Reigart & Boll
Beehive outer case, J. N. Taylor
Bell door knob. Kmnaman & P lowers (reissue)..
Belt fastener, R. k'rase
Bicycle dress guard. G. '1‘ Heineke..
Bicycle driving gear, N. K. Peoples..
Bicycle frame joint, Belcher & Easom
Bicycle handle bar, adjustable, M. H
Bicycle holder, C. Mee, Sr
Bicycle luck, M. F Cunningham.
Bicycle rack, H. L. Wilcox..

620,620
620.688
620,559
GZ) 872

608
620 670

.. 620,622
! 620614

Wood...
Bog cutter, A.
Boiler. See Steam boile
Boiler, K. Park
Boiler flue cleaner,
Boiler flue cleaner, D. Ras
Bolt. See King bolt.

Book back lettering mnachine, A. Von Auw
Boring machine. Rockwell & Gerlach......

Bottle or jar stopper, F. McCarty............. .. 620.663

Bottles, protecting cover for, W. A. Mauran...... 620,850

Box. See Bait box. K olding box. Meter box.

Bracket. See Gas bracket.

Brake. See Back pedaling brake. Vehicle brake.

Brake mechanism, H. T'esseyman.................. 620,724

Bran duster, J. Warrington....... . 620,860

Brick press, S. Taylor.......... .. 620,809

Building partition, E. Ketchum........... ........ 620,594

Burner. See Hydrocarbon burner. Oil burner.
Vapor burner.

Bushing and stopper, faucet, R. Piotrowski...... 620,798

Butt adjuster, D. SincocK............oooveuunns ©. 620,858

Cabinet, manuscript, A. A. Hoskin............. 620,777

Cables, splice for old wire, P. T (hrlstensen 620,7.

Can h eadmg machine, R D. Hume............
Cans, double rim for paint, M. I‘ Harmett .
Cap, C. J. Holzenthaler...............cooivivviinnn.
Car coupling and train pipe couplmq mechanism,
combined air operated, J. S. Bubb

Car fender, G. W. Donning
Car fender, R. W. Gibson....
Car, rmlway, W. F. Richards
Car step, S. Oliger........
Carbureter, W. S Filley

Carbureter, J. Henderson
Carbureter, C. N. Lippitt.
Carpet fastener, L. Kern
Carrier, C. J. Chadwick..

Chuck, drill, H. M. Reynol 5
Cleaner. See Boiler flue clean
Climber, C. H. Cole
Clipper, hair, A. M. Sims.

Clock, electnc J. Butcher

Conkmg utellsll J.
Corn compressor or binde 5
See Hose couplmg Shatt co
Thill coupling.

Crate, knockdown, . T. McGlaughlin.............
Cream separator, centnfugal D.T'. Sharple:
Cultivator shovel, J. T. Smith.
Cultivator spring trip, J. P. Moor oo
Curtain hanging apparatus, P. G. Geldsmith......
Cutter. See Bog cutter.

Cutter setting gage, S 8. Farney

Coupling.

Cycle driving wheel, W. H. Chapman .. 620,137
Cycie frame, J. MacKenzie... . 620,787
(ycle, water, J. J. McClimont . 620,795
Derrick, crane, O. Crosby... . 620,571
Desk, school, Field & Prins. .. 620,762
Dish washer and drier, R. E. Swartz. . 620,68:
Disk meter, H. & P. Meinecke...... . 620,791
Display forms, hand for, H. I.yons . 620,598
Displaying form, goods, L. H. Balwick 620,
Door check, automatic, H. H. Fassett.. . 620.761
Door. screen or storm, C. R. Moore.. .. 620,604
Dredging machine, J. 5. Batman...... .00 620,
Drier. See Fruit drier.

Drill.  See Rock drill.

Dye, black tnsazo, blbel & Oppermann..
Dyeing, J. W. o0
Dyeing ‘textile fabrlcs. machine for, J. W. Fries..
Ejastic band, L. NiSSiI......cc.iuiiiiiieieriennnnn.
Klectric bauery, thermochemical, M. L. Severy .. 620, 855
Electric circuits, means for impressing semi-
cycles of electromotive force on, Crehore &

qu 5
Electrlc heater, R. A.'Parker..
Electric switch, Bernardini & E y.
Electrical conductor connector, P.
Electrical regulator, W. H. K. King

(Continued on page 174)

WM Overtisements.

ORDINARY RATES.

Inside Page, each insertion. = 75 cents a llne
Back Page. each insertion, - = .00 a line

gF"For some classes of Advertisements, 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 ser in agate type. Engravings may bead 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
morning to appear in the fullowing week’s issue.

Star
Lathes A«tomatic

9 and 11-inch Swing.
New and Original Features
Send for Catalogue B.

Sencca Falls Mfg. Company,
695 Water St.,Seneca Falls,N. Y

Foot power
Y Screw...
«.cutting

AMERICAN PATENTS. — AN
estin
granted for the various subjects upon which petitions
have been filed from the beginning down to December

INTER-

and valuable table showing the number of patents

31. 1894, Comamed in SCIENTIFIC AMERICAN 8UP-
PLEMENT, No. 02. Price 10 cents. To be had at
this office and from all newsdealers.

LATHES

FOR
GUNSMITHS, TooL
MakeRs, EXPERI-
MENTAL ano REPAIR
WORK, ETc.
Send for Illus. Catalog.
4% W. F. & Jno. Barnes Co.
5 1999 Ruby Street,
ROCKFORD, ILL.

four stops.

a time.
box. T'welve

money.

N

Si2e Adlake Regular 3} x 41
famous in this and foreign countries.
light tight, dust
broad dayhght without exposing the entire dozen.

necessary.
Adlake Regular, with 10
12 Metal Plate Holders

New devices on all 1899 Adlake Cameras.
mounted on metal. Not affected b
board. Portrait attachment for takin,
panoramic pictures free with all Adlakes.

cabinets.

positions on one plate $1.00 extra.
in U. S. on receipt of);])rice.
on postal. Sample photo 5c. stamps.

Makers of X-Rays and Acetylene Cycle Lamps.
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“Adlake Repeater”

Our new rapid action Magazine Camera.
achromatic lens money will buy fitted into a lens holder instantly
removable for cleaning. Has the New Adlake Metal Shutter with
Has patent cover catch that holds.
register with self- locking lever allowing plates to move but gne at
Takes twelve perfect pictures on glass without opening

teurs never hurry picture taking.

Adlake Repeater 3; x4+ $5.50. Adlake Repeater 4x5 $8.

Has all the patented Adlake devices that have made these cameras
Twelve metal plate holders,
roof. One or more plates may be removed in

Adlake Special, with 12
Aluminum Plate Holders

Adlake Metal Shutters
warping or shrinking ot shutter
Devicesfor taking
The new Multiplex At-
tachment for taging two or four pictures of same object in
Any camera expressed prepaid
New 1899 Adlake Boouklet for your nume

The Adams & Westlake Co., 108 Ontario St., Chicago.

Adlake Bicycles.
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Aidia

Has the finest single
Has exposure

pictures in ten seconds if you wish, but wise ama-
The best camera for the leust

SN A AANAANANANAANA

$6.50.

Nodarkroom

$12

ifterent

A s S a DA il sl i i sdidididididididrdordoidordoidy b

’l ﬁ; Automatlc Machmes
T ol FORMING WIRE

from coil into shapes similar

to cuts. We can furnish ma-
P. 0. Box 7,

chines or goods, as desired.
WOODWORKING MAGHINERY.A

"~ Send for Circulars.
For Planing Mills, Carpenters,

'BLAKE & JOHNSON,
WATERBURY, CONN.
Builders, Furniture, Chair, Vehicle,
Wheel and Spoke Makers, etc.

§¥ Correspondence Solicited.
Illustrated 312-page Catalogue free
to manufacturers and foremen.

THE_EGAN CO.
327 to 347 West Front Street,
CINCINNATI, OHI0.

ARMSTRONG S PIPE THREADING
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.

Water, Gas, and Steam_ Fit-
ters’ Tools, Hinged Pipe Vises.
Pipe Cutters. Stocks and Dies
universally acknowledyed to be
THE BEST. Send for catalog.

===3 THE ARMSTRONG MFG. CO.
S Bridgeport. Conn.

THE MIDGET
SMALLEST GENERATOR OUT.

‘Weighs 334 1bs. Will light cur
6 c. p. lamp. Ring bells. Explode
powder, run as a motor on cur-
rent from battery or Model dyna-
mo, etc. Output 10 Watts, Volt-

e 4 or 6 as desired.
Send 2 cent stamp for illus. catalog
Elbridge Electrical Manue

facturing Company, Elbridge. N. Y., U. =, A.

Special Machinery, Dies and Tools.

Sub « Press « Dies

For Punching and Forming Sheet
Metal. A SPECIALTY.

GEO. M. CRISWOLD,
New Works, Griswold Building,
33-35-37 Union St.,
NEW HAVEN, CONN.

INGERSOLL CYCLOMETER. 2Bc.

Most Durable, Practical and Cheapest;
10,000 Miles and Repeat; constantly
Moving Hapd shows Every Foot of Pro-
gress—not every Quarter-Mile; attaches
to Fork or Hub., Easily Read from

and Other Goods FREE. OBT.
H. IN SOLL & BRO.,, Dept.
147, 67 Cortlandt 8t,, N. Y. C.

BRIGHTER THAli/l ACETYLE E

ELECTRICITY,

ESN G
: E;JGAN

PATENTS h"‘
201b CAN CARBIDE §1!
100!c CAN CARBIDE 34.50

PIPE 3¢ PER FOOT

els

2 LIGHT CHANDELIER 31

REMIT
"WITH ORDER

I LT GENERA

2LT. OFFICE
4 LT. OFFICE
8LT

% CHEAPER THAN

KEROSENE
\*,\ﬂ

STORE: €15

204§ 84DIMONYD

ADDRESS

G.L.HOGAN, man
BALTIMORE, MD.

“83u22 9 P00

0000009996909999600099906996

CROSS TEST?

g - b4
g Leveling is indi- L E v E L g
cated every way without movlng h
© tool. Weighs 3 ounces. Size 2in. x 3in. ©
© x 1§ in, Prlce 81. b4
g = J L alogue of Fine Tools freeo g
& Box 13, = ’151:’(08[‘ Nﬁasg T.€%. S
096é996996966990969669660906

THE EUREKA CLIP

The most useful article ever invented
for theé)urpose Indispensable to Law.
yers, Editors, Students, Bankers, Insu
ance Companies and business men ge:
erally. Book marker and paper clip.
Does not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25¢.
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.

°¢ "ON 9ZI8

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
guarantee superiority. Two cy-
linders in one casting. Occupies
less space and weighs less for its

wer than any engine
, made. Can be used wher-

ever power is required.

Either stationary or ma-
rine. No fire, no heat, no
smoke. No licensed engm-
eer required. Send for cat.

SINTZ GAS ENGINE CO0., Grand Rapids, Mich., U.S.A.

This beats Wind, Steam. or Horse
Power. We otler the
WEBSTER 2% actual horse power

GAS ENGINE

for 8150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretcre we can make the price. Box-
ed for shipment, weight pounds.
Made for Gas or Gasoiine. Also Hori-
zountal Engines, 4 to 30 borse power.
8®™ Write for Special Catalogue.

WEBSTER MFG CO0., 1074 West 16th St., CHICAGO
Eastern Branch, - D Dey Street, New York City.

COLD WEATHER

doesnot interfere with the easy
starting of the
OLDS GASOLINE
ENGINE.
One man easily
starts all sizes Sim-
ple. improved tea-
tures found on no
other engine. Write
for full particulars.
Olds Gasoline Engine Works, Box 418, Lansing, Mich.

“'WOLVERINE” BAS a° GASOLINE

ENGINES STATIONARY
y and MARINE.
The “ Wolverine ’ is the only re-
versible Marime Gas Engine on
the market. It is the lightest en-
gine for its power. Requires no

licensed engineer Abso-
®]utely safe. Manufact’d by

WOLVERINE MOTOR WORKS,
12 Huron 8treet,
CRAND RAPIDS, MICH.

BE YOUR OWN AGENT

and Save Money.

mission in addition to the actual value of thearticle.
this places an article beyond your reach.

WE HAVE NO AGENTS

\\ but sell you vehicles and harness direct from

Everytime you buyanarticle from anagent
ordeal er you must pay him a liberal com.
In many cases

« ourfactory at wholesale prices.

J/ We arethelargestmanufacturersofcarriages

and harnessin the world selling to the consu-
mer exclusively. We make 170 styles of ve-

No. 191, Fancy Body Top Buggy, is complete harness.
with side lamps, fenders, sde curta ins, storm apron
andshafta. Price $50, as good asdealers sell for $80.

Write at oncefor I1lustrated Catalogue—FREE,

© 1899 SCIENTIFIC AMERICAN, INC.

hicles, surreys, as lowas 50, and 65 styles of
Rememberthat we ship our';g
anywhere for examination and guarantee safe delivery,
Elkhart Carriage & Harness Mfg. Co.
W. B. Pratt, Secy.

Elkhart, Indiana:



Scientific dmevican,

¥ < |
>— 7 What is

o NI
NUI"/ Your Work ?
!\. b, If you are dissatisfied

with your situation, your sal-
ary, your chances of complete
successd write to The International

Correspondence Schools,

and learn how others so situated are getting

An Education by Mail)

Students in the courses of Mechanical or Elec-
trical Engineering, Architecture, or any of
the Civil Engineering Courses are
soon qualified for salaried draft-
ing room positions. Write

for pamphlets.

The International

Scranton, Pa.,

THAT ARE GOOD--NOT *“ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 1oss by patent suits. Our.guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St.. Chicago.
Largest Manufacturers of Telephones

exclusively in the United States.

‘““American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Swnchboards Over 200,000 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 ononeline. (& Send
for catalogue *‘S. 4.

AMERICAN ELECTRIC TELEPHONE co.,

73 South Canal St., Chicago. IlI.

NEW FURNACE PIPE GOVERING

a Household Problem Solved
GAST’S PATENT
ASBESTOS AIR CELL FURNACE &
HEATER PIPES COVERING.
Saves one-third your fuel. Most
economical known. SAMPLES
FREE. Writeforfull partlculars
New York Fire Proof Covering Co.,
23 Dey Street, New York, N. Y.

Tols {or Fing or Ruugn Wark

Tools that are common and Tools that
are rare, costly and cheap Tools, and
every other kind of T'0ol used in any
trade you will find descn ed and illus-
trated in MONTGOMERY’ S TOOL CAT-
® ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
index. Pocket size 6}4 x 414 inches, with
rounded edges and stitched covers.
Every workshop and factory in the
country should have one. Sent by
mail for 25 cents by
MONTGOMERY & CO.

105 Fulton Street, New York.

WORKS LIKE A CHARM.

Perfect satisfaction is experi-
enced usmz our No. 5, 6 or
Hand P ﬁe Threndmz and
Cutting Machines. Crank or
ratchet power. Gears housed
from dust. Chasersset by grad-
uation to any size, can re-
leased from threadmg while in
motion, opened to permit pipe
being cut, and instantly ciosed.

Jor Free Catalogue to
The Merrell Manufactur=
ing Co., 3501 Curtiss Street, ’l‘oledo, Ohio.

THE ELECTRIC HEATER.—A VALU-

able paper, with working drawings of various forms of
the electrical beaters, including electric seldering iron,
electric pad for the sick, etc. 6 tllustratlons CIEN-
TIFIC AMERICAN SUPPLEMENT 1112. Price 10 cents.
For sale by Munn & Co. and all newsdealers.

AND
Electro-Plating
Apparatus and  Material.
THE
Hanson & VanWinkle
Co.,

Newark. N, J.
136 Liberty St., N.Y.

30 & 32 8. Canal St.
Chicago.

Send your business card
for 160 p. 1698 catalogue.

ROCK DRILLS
AIR COMPRESSORS

SIMPLEST, MOST EFFICIENT and DURABLE.

(RAND DRILL C0.)

Send for Catalogue.

100 Broadway, New York.

If You Want the Best Lathe and Drill

GHUGKS ==

and
itu, Cheap and Accurate.
Westcott Chuck Co., Oneida, N. Yo

U, S. A.
Ask for catalogue in English, Frem);b Spamsh or German.

FIRST PRIZE AT COLUMBIAN EXPOSITION, 1893.

Queen Transits and Levels

High Grade Instruments with the Latest Improvements.

160 page En- 240 p‘aige]l\éatﬁh-
ineering ematical Cata-
%a\:a]ogueon THE QUEEN logue on ap-
aprlication. plication.
ENGINEERS’ AND DRAFTSMEN'S SUPPLIES.

Optical and Scientific

QU EEN & 00., Instrument Works,

69 Fifth Ave., New York. 1010 Chestnut St., Phila.

ANY Sizg
JRatep

% SHAPE.
E_'[.uf_TALS o HOLE . E

gine.

Folding

Freight

Gage.

Grading

Guitars,

Lamp, fl

,o0om,

Meter.

Mill.
Motor.

Motors,
C. E.

Mowing
Mowing
Mufiler,

Necktie
Nut and

Planter
Planter,

Planter

Press.

Rack.

oxid

Sawing

Seat.

Shackle

Signal.

Envelop machine, A. A.
Explosive engine, H. P. Maxim
Explosives, apparatus for making threads of, H.
Hoffmann
Extension table. Mahaﬂ‘y & Nigh
Fence machine. S. Cor
Kence stay, wire, S. E. Jache(m
Fence stay wires, device for attaching, J. R.
Bardelmeler..... .. ........
Fifth wheel, vehicle, Wells & Morrill.
Kilter, H. A. Veazie
Fit Ler press and cloth therefor. J. C. Montgom-

¥ lll.ermg machine. liquid.
Fireproof floor, Woelfle & Schoeller..
Flue stoppel

Food for infants, preparing, W. R. Dodd
Kountain.
Krame and sash. metallic, A. Rasner
Frame joint, Belcher & Easom

Kruit drier, W. M ltcham
See Cutter setting gage.
(s apparatus, acetylene, A. H. Francfort........
(as bracket, E. A. Burns

Glass moulding machine, II. Bastow..
Glass working w

Glassware finishing apparatus Carle & Blaze
Glove stretcher, L. 1

Graphophone. I. Andion..
Grate, interchangeable coal and gas, E. C. H
Grinding machine, bal

. M. Averitt
Gun carrlaze, field. Resow & Lauber
Hammer, lastiing, A. Hebert..
Hammer, power, A. Dinkel..... a0
Handle bar fastening. A. Jerome................... 6!
Harvester grain separator and cleaner attach-
ment, D.Best............ .........
Harvester guard finger bar, D. Best.

Hydrocarbon burner, G. H.
Ice cream freezer and churn, converuble. Ww. J

Ice creeper R. C. Goff
Indicator.
Indicator, A. Custodis
Iron. See Twyer iron.
Jar closing machine, A. L. Weissenthanner......
Jar closure, hermetic. A. L. Weissenthanner
Jetty work. automatic chair mat for cross, W. H.
Harrelson
Joint. See Bicycle frame joint.
Keg soaking apparatus, automatic, C. Zies
King bolt, wagon, V. E. Ro
{neadmg machine, J. & F. Cavagnaro..
Lacing hook setting machine, W. Halkya
Lamp, electric arc, C. Eschwei
.amp, electric arc, M. S. Okun
Lamp, elecg.ric incandescent.
ash,
.ast, J. M. Barnett
,ast toe tip shell,
Laundry rack, M H Beaumon
Linotype machine, J. R. Rog
Lock. See Blcycle lock. Sea] lo
Lock front. W. H.T
Locomotive ash pan, T. W. Heintze

Match machine, W. E. Cook
Mattress, W. E. Jackson, Jr.
Measuring instrument, electnc, C. R. Weymouth
Mechanical motor, C. Hill

Meter boxor case, J. J. Hopp
Milk cooling and aerating apparatus, W. J. Rick-
enbacher

Motor, Pillsbury & Schwedtmann

ward

Overflow alarm, C. Liss....................
Packing material, makmg. L. L. Duerden.
Paint, J. Mallison

Paper machinery driv g connecnon

Wallace..
Pedal for foot d
Pen cleaner, W. Robinson.

Pince-nez,
Crafton
Planter, corn, C. E. Jackson..

Jeppesen
Pliers. J. R. Morr
Plow, wheeled, G. 1. Evans .. oo
Pneumatic carrier system, Hamilton & ‘Leckie..

mg
Saw setting machine. band P. Sicotte.

Scale beam attachment, MacCauley & Gabrio

Seal lock, J. F. Hilty

See Spring seat.

Separator.
grain separator.

Sewing machine, buttonhole, H. E. Hawes

Sewing machine shuttle, .J. E. Bertrand

Shade support, T. Walsh
Shaft coupling, C. Warr
Sheet metal working press,
Shoe holding device,
| Shoe stretcher, Forbes & Bee

! Signaling system, electric tru
Smoke and odor consumer,
Snap hook, J. C. C.
Speed indicator, D.
Spinning and doubling cotton, etc.,
for. 'I. Ashworth
Spirometer, W. T.
! Spoon, medicine. H. C. Middleton. .
Spraying apparatus, G. H. Cushing. G000
Spring. See Shackle spring. Vehlcle spring.

Electricity from the human system, apparatus
for removing, J. W. Shryock.

Elevator, K. G. Hayes. .
lllevators, vent device for pneumatic, J. B.

Schuman..........cccieieeieiiiiieeacececeanannas
Engine. See Explosive emzme Pumping en-

Rotary engine. Traction engine.
heutan

Koerper & 1 a]ley

W. D. Powley.
box, A. Josephson...

See Ornamental fountain.

tracer, fast, J. W. Connell.

Gas geunerator, acetylene, R. F. Dull

Gas, method of and apparatus for dehydrating,
. Hequembourg.......... ...ccovviiiiennn...

Gate. See Railway gate.

Gate, P. C. Heninger..............cceeeiiiiinnannann.

Gel{erator See Gas generator. Steam genera-

Gin saw filing machine. A. A. Wood..

Gin saw gumming machine, A. A. Wo

machine, I.

1)

620,567,
saacs
and ditching ma;

1. H. T.
adjustable string clampor capo tasto or,

& P. J. Sherman

See Speed indicator.

Frame joint.

bbins...........

Hale

aylor..........

Wattie.................

T

See Windmill.

See Mechanical motor.

apparatus for controlling operation of

machine,
machine, D.
exhaust, L. 8.
Municipal signal, E. Davis......

Gardner.

fastener, L. Schuck.....
bolt lock, F. B. Ludeling.

Nut_and pipe wrench, combmed Hollyman &

Swearingen
Nut lock. L. H. Dillma
Nut lock and rail
Oil burner. A. J. .
Ores by lixiviation, apparatus for treating, J.

joint, J. W. Ward
lackford,

en m

and fert ......

corn, J. H. Hansen.

drop actuatlng mechamsm. seed, P. W.

See Brick press. Filter press. Sheet

metal working press.

Printing press bed motion. W. B. Yates
Pulverizing machine, H. C. Hutchinson.
Pump, air and gas, H. A. Fle

Pump valve, Sanderson & Banfleld.
Pumping engine, D. A.
See Hay rack.

rack.

Rack for table articles, J. T. Thornle
Rail construction, continuous, E. V. Chamberlin
Railway crossing, R. H. Elliott.
Railway, electric, R. M. Hunter
Railway, electric, J. F. Munsie.. .
Railway gate, automatic. .J. Jackson.
Railway rail bond, H. L.
Raisin seeder. W. B. Fenn
Regulator.
Rock drill,
Rotary engine, T. Berg..
Salts, process of and apnantus for reducmg and

uss

Decrow
Laundry rack. Trousers

Des Anges .
See Electrical regulator.
M. C. Jackson..

izing, T. A. Ueh

apparatus, miter. G. Clemens.

See Cream separator. Harvester

spring, Winkler & Wenzel

See \dumcmal signal.

T. Sharples.
apparatus
........... ...620,824,

Barnum....

(Continuead on page 175)

620,613
520,602

620,775

. 6%0 789
. 620, a"O

620.826

. 620,625

620,621

L 620,711
620,645

620,669

... 620832
. 620,742

620,793
620,647

. 620,692

620,757
620,773
620,708

. 620,727
. 620.726
. 620,828

2 620.642

Hayrack, A. Hines................oooiit ciiieinn... 620, 587

Heater. See Electrlc heater.

Heel, J. E. O’Neill ... 620,667

Hln.‘.'e C. D\etz. ... 620572
ve, C. A. Long........ . 620.849

Hoist, gravity, A. C. Pratt.. 620,801

Hook. See Snap hook.

Hopple, cow, H. Bassett........... ...ccovvvvnnn.... 620.634

Horses’ feet, spring plate for. h2ﬂ 740

Hose couplmg, Abbey & Philips.................... 620.821

620,678

. 620.615

620,582

620,702

620,424
620,623

620,831
. 620,804

620 626
620,845

620,588
620,671

620,609
620,628
. 620,819

620697

.. 620,840

620,660

.. 620,592
- 620,713

L. 620841

20,619

620,675

. 620,570

629.768

. 620,710

. 620,781

. 620,662

620,575
. 620,649

620,630

.. 620655
.. 6207763
. 620,676

620,644

620,311
620 696
758

5 620 ha4

620866

620,847
620,636

to pertection.

several paients.

and return pipes.

““Heatencock '’ Range as it appears when set up in the kitchen.

BROOMELL,

circulation ot water being stopped (f
radiator, the radiators remaining col
heat an entire house of moderate size— only one fire in the house.
of hot water for bath and kitchen sink. Verx

** Heatencook” hasbeenin use for five years,
giving the greatest satisfactionin man
what you want. Send for catalo ue an

[MARrcH 18, 1899.

< HEATENGOOK ==

HOUSE HEATING FROM

THE KITCHEN FIRE BY HOT WATER.

The *“Heatencook ” Rarge is a Combined Cooking Stove and Hot
Water Heater.

1t is unequaled as a cookstove. It bakes, roasts, etc.,

I'ne range is made in the most substantial manner and is
finished in first-class style. It is not an ordinary range with an attach-
ment, but is demgned especially as a heater and cooking stove combined.
It wemhs%ﬂo Ibs. and is 8ix teet high.
for summer or wiLter use.

An adjustable fire-pot is
Itis perfect in all respects, and is pr
The house is heated by hot water.

rovided
ected by
Radiators are

placed in the different rooms and connected to the * Heatencovk” by flow

In summer time the radiators remain full of water, the
closing valyes attached to each
'I'ne * Heatencook ” system will
Plenty
economical in fuel.
bout 1000 ranges are now
most delightful homes. It is just
get all particulars. _Address

SCHMI1D CO., Limited, Box135, YORK, PA.

Revolutionary Newspapers,
Magazines, Broadsides, ¢tc.

Any one wishing to dispose of any colonial or revolu-
tionary papers, etc., may correspond with the under-
signed. Please describe the condition and state price.
M. A. C., care Scientific American Office, New York.

PRESSES, DIES and
SPECIAL MACHINERY

For Sheet Metal Workers.
WEST MFG. COMPANY,
Buffale, N. Y., U. S. A.

THE CoBURN PATENT TROLLEY TRACK

HOUSE DOOR
HRANGERS -~

The first made with adjustable track.
The track can b e put up in 30 minutes.
8&F™ Send for Book.

The Coburn Trolley Track Mfg. Co.,
PHOTOGRAPHY IN COLORS —FOR-

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

DEFIANCE MACHINE WORKS

~ DEFIANCE . OHIO.U
=} ]

Holyoke, Mass.

KE;
"TBENDING,

WAGON,CARRIAGE
X~ AND HOOP
MACHINERY.

SEND FOR CATALOGUE

PATENT SPOKE DRIVER

AN ART SOUVENIR
OF THE WAR

consisting of SIXTEEN ele-
rnvx sof the ARMY
S, with Aue
Ilentlc Autographs. Allinclosed
in portfolio. handsomely embussed
ingold. 4 Valuable Keepsake
omplete S g 50c.
THE_HERO MF(: & PECIAI:TY co.
31 Broadway, New York City.
I~ Agents Wanted Everywhere.

The Yankee DRILL GRINDER

for grinding both Twist and Flat Drills.

Grinds all sized drills from 1§ to 2% in. Can

be set for any size in a few seconds. Gives

any desired clearance. Fully guaranteed.

‘“Can’t Grind Wrong.’’ Catalog free.
G. T. EAMES COMPANY,

250 Asylum Ave.,, Kalamazoo, Mich.

N. Y CAMERA EXCHANGE.

50% Saved on all makes of Cameras

Head(}‘uarters for Buying, Selling
and Ex nging Cameras or Lenses.
Large assortment always on hand.
Developing, Printing, etc.

Photo supplies of every description
at lowest prices.

§F~ Send 2c. stamp for bargain
list. Address

N, Y. CAMERA EXCHANGE, 43 Fulton St.,, NEW YORK

“Happy Thought” Hangers

are made of Nickel Plated Spring Steel, weigh
but 3 ounces. No. 3 holds two skirts indepen-
dently. No. 4 holds two pair of I'rousers, pre=
vents bagging and wrinkling and Preserves
the crease. No.8, Coat and Waist Hanger,
folds up like a 'I‘elescope carry all of them in
your pocket. Kive, postpaid. for $1.00. One, 25
cents. My booklet also describes the Spartan
Duplicate Whist Case, best of all methods.

J. F. BROCK, 611 Sciam Street, Sparta, Wis.

ADMIRAL DEWEY
and 15 others.

Here’s a Bargain, Don't

Starrett’s combination square, 6 inch scale, scriber center head, miter head, level,

as shown in cut. Manufacturer’s Price ®

Postage 15 cents,

THE FRASSE GOMPANY,

Send stamp for Illustrated Llst 0 ll l‘ rlce

1834, showing how you can save up to fifty per cent.on all the tools you use. Address

21 WARREN STREET,
near Broadway,

Let it Pass.

Cents
New York

DON’T SEW ON BUTTONS!

Bachelor’s Buttons made
with Improved Wash-
burne Patent Fasteners

slip onin a jiffy. Press a lit-

tle lever—they bold like grim

deatb, but don't injure the

\ fabric. Instantly released f

when deslred By mail, 10c.

each. Illus. catalogue show-

ing collar buttons and other

useful novelties made with

these fasteners, free on request.
American Ring Co., Box P, Waterbury, Conn.

Powerful, Responsive, Durable and Efficient.

[
I——

g “ REEVES’
Variable Speed Counter Shaft

T securing an speed without change of belt
f)? loss of 2tlm(-gzl g ecially adnpted for all
kinds of experimental machinery, Printing
Presses, Motor Carriages, Ironworking Tools,
Woodworking Machinery, or any and all ma-
chines requiring a change of speed or feed.

Send for hafn,dso’melu illustrated
Catalogue * S. A.” free.

" REEVES PULLEY CO..Columbus, Ind., U. S. A.

23y USE GRINDSTONES ?

[f so, we can suppiy you. Al sizes
_mounted and unmounted, al ways
kept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. ¥¥~ Ask for catalogue

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

MURAN 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.

BUILDERS ano

o

s

DESIGNERS cHI1 e,
SPBCIAI&' H%{w%\‘e‘l “"c‘"“ mtkh;‘;:;

This $30000 Launch for $200.00, guaranteed or money
refunded. Also builders of Row and Sail Boats.
Send stamps, 10c., for catalogue, specifying line required.
RACINE BOAT MANUFACTURING Co., CHicaco

INGERSOLL ’99 BELL, 95,

A regular 50c¢, Electric Stroke Bi«
cycle Bell; cut shows the Patent
Rotary Movement. Pure Bell Metal
Gong ; none better made. Postpaid
25c. Single Stroke Bell 16c.
¥ Send for Big Camogne of Bicycle

nnrlS rting s, FREE. R.
RSOLL& "BRO., De t.
67 Cortlandt St., o N,

147

VOLNEY W. MASON & CO.,

Friction Pulleys,Clutches & Elevators
PROVIDENCE R. L

Print Your, Own_Girculars
/

business cards, d
ers, etc.,, or let your
boy combine business
with amusement and
gnn them for you.

lendid educator for
{outh and great aid to

usiness men. full
line of hand and self-
inking printing presses
type and all printing
supplies. Write for
Catalogue. J.
Dorman Co., 121 E. Fa-
yette St., Baltimore.

AdETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perfoimed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for makm%tho carbide,

as generators, gasometers, burners ontained in
CIENTIFIC AMERICAN SUPPL Nos. s
1004, 1007, 1013 1014, 1015, 1016, 1022,
1035, 1038, 1057. 1064, 10“7

1083, 1084. 1085, 1086, 1104, 112 s
1149 Price 10 cents each by mail, from
this office, and all newsdealers.

On Receipt of Ten Cents in Stamps (practically
25% of retail price) we will send you one of our

1-2 INCH AUGER BITS

A fine cutting tool, perfect clearance, especially good in
hard wood angd for end boring. Send Jor Cir. Sy o Jreeq

THE FORD BIT CO., HoLvokE, Mass.

. PALMER Stationary
and Marine Gasoline En-
nes and Launches, Motor
agon En nes, Englue

Castings, ng -
- gines. Send fnr catalog.
PALMER BROS,, MIANUS, CONN.

Our Folding Boats are puncture proof. Gaivanized steel ribbing. For hunting, fish ing, exploring and family

alogne. 40 engravings.

pleasure. Walter Wellman took them on his polar trip. Lieut. Schwatkaexp lored
the Yukon with them. Awarded first premium at World’s Fair. Send 6 c. for cat-

KING FOLDING CANVAS BOAT CO., Kalamazoo, Mich.

PIERGE VAPOR LAUNCHE

$150 AND Up,
TATIONARY AND PUMPING ENGINES.

© 1899 SCIENTIFIC AMERICAN, INC.

16 to 20
Feet,

14 Ft. FISHING LAUNCH.

Send for Catalogue Stating Size.
PIERCE ENGINE COMPANY

17TH STREET RACINE- WIS,

17 N.
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EDISON SAYS =

(Concerning the study of electricity at home

den oo EBTvical &

Over 20 technical and popular electrical

=15 6e .fgl-m.n..rr Thore who desre an

as O Edioom—

by our mail system) Jos Wetzler Pres. T. .. artin, V.-Pres.

H. A. Strauss, Gen.Mgr. & Sec.

courses, covering every branch of this fascinating
science.

Cost of any Conrse may be paid in instalments
of %$:2.00 per month. Address

Write for our two FREE books entitled
“Oan I Become an Electrical Engineer ?”
and “The Electrical Marvels of our Times."

THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE INSTRUCTION,

Annapolis and West Point

It costs the Government $7,000 to educate
a Naval Cadet; it costs the_American Boy
nothing. The Annapolis, West Point and
\ Militars School Handbook tells exactly
f how to secure appointments to Annaoohs,
§ the Point, Schoolship St. Mary’s and the
¥y Naval Apprentlce Training School at New-
¥ port. Prepaid, 50¢c. Cloth bound, 75c.

Journalism as a Profession

By JOHN S. RITENOUR. Of practical value
to those about to adopt Journalism as a
career. Prepaid, 25c¢.

SAM’L A. NELSON, 18 Park PI., New York.

In Pharaoh’s Time

an Elgin watch would have been_a
freater marvel than the pyramids.
t is a great marvel to-day in its
complete mechanism and absolute
time keeping.

Ruby Jeweled Elgin Watches

have been the world’sstandard for a
third of a century, during whic
period nearly eight million perfected
time-; pxeces have done duty dutifully.
All Jewelers Sell Them.

The RALSTON STILL

placed upon f'our kitchen range
will supply the family liberally
with sparkling distilled water.
Most Scientific in cone-
struction. Largest guar=
anteed capacity. Highest
award at Omaha XDO=
sition, Endorsed by Ral-
ston Health

Send postal for booklet “B”to

The A. R. BAILEY MFG. CO.
64 Maiden Lane, N. Y.

Monarch

Bicycles

$25 $35 $50

Quality Better Than Ever.

ACENTS EVERYWHERE.

Monarch Cycle Mfg. Co.
Chicago. New York.

PURE WATER

e "R

i 'I\IWI /
Muuum The Sanitary Still

is simple, economical, and ef-
fectively produces distilled
(the only pure) water. Our
le(I) Still has twice the
capacity of others, and is the
3 only Still recognized by the
. Govt. Send for booklet.

THE CUPRIGRAPH CO..I38 N. Green St., Chicago

8000 BICYCLES

Overstock: Must Be Closed Out.
STANDARD ’98 MODELS,
M\ guaranteed, ®9.75 to
816, Shopworn & sec-
ond hand wheels, good
as new, 83 to ®10.
Great factory clearing sale,
We ship to anyone on approval
& trial without a centin advance
-~ EARN aBICYCLE
Sy helping us advertise our superb line of
%9 models, We glve one Rider Agent in each town FREE &E
of sample wheel to introduce them. Write at once tor our special

G. C. MEAD CYCLE CO., Chicago, Ill.
SECTORLESS WIMSHURST MACHINE.

—This article gives directions for making. 4 illustra-
tions. SCIENTIFIC AMERICAN SUPPLEMENT 1131.
Price 10 cents. For sale by Munn & Co. and all news-
dealers. Send for new catalogue.

¢ NEW STANDARD »
NECKTIE PIN OUTFIT,

Bv mail, prepaid, ONFE_ DOLLAR.
Unlike all others. The smallest,
neatest and most durable ever placed
on the market. Liberal discount to job-
bers. WILLIAM ROCHE, Inventor
and Sole Manutacturer. 259 Green-
wich Street, NEW YORK, U. 8. A.

CLUTCH PULLEYS.
ROAD MOTOR ENGINES,WHEELS &TIRES.

What is s0o important as
Health — 1mPossxble without
Pure Water! It postpones age
and its infirmities.

EXPERIMENTAL AUTO-CAR WORK.
OINCLAIR-SCOTT CO. BALTIMORE.MD.

Spring seat, folding, F. G. Westland . 620,816
Steam boiler and furnace, G. L. Burkett 620,566
Steam generator, W. M. Smith............ 620,807

Steam superheating device, J. Grubinsk

620,704
Stitch sepnr&tlug and pnckmg up machine,

Bertrand.........cooviiiiiieniieiiiiiiiiiiiieaaas 620,730
Stopper. See Bottle or jar stopper. Flue stop-

per.
Storage battery and plate therefor, electrical, R.

Kennedy.........oooovuiiiiiiiiiiiiiies veee e 620,593
Sulfite liquors, apparatus for recovering chemi-

cals from, l.. J. Dorenfeldt. 620.752
Sulfite lyes, utlllzmg. L. J. Dorenfeldt.. 620,751
Sulfite lyes, utilizing, Drewsen & Doren. 620,755
Surgical instrument, G. K. Richter.......... . 620806
Switch. See Electric switch.
Switch thrower, O. Ward, Jr. . 620,813
Table. See Extension table.
T'ap, Goransson & Lindgren............ . 620,766
Telegraphs, transmitter for multip

Houghtaling. 620,778
Telephone centr: 620,745

Telephone system, C. L. Boyce
’I‘ellnnan Mitchell & Reynold
Tent, G. E. Mason..
Tents, eonstrucnon
Thiil coupling, M. Maher.
Thill coupling, J. C. Perry
Tile manufacturing mach
'fire armor, bicycle. E. H. Haupt
Tire bolL wrench, J. G. Kernek..

Tire, pneumatlc, W. Howar
Tire'tightener, K, Craig
Tires, machine for vulcar zing blcycle. F.

CRAMDErIAIN. ...\ oovuersienans cenr oeerernninnns
Tires, tool for removing and replacmg covers of

pneumatic. T. Bennett 620,836, 620,837
Torpedo net, W. 6‘20,“34

Bullivant.

Traction engine, G. Cashmore.. 620,735
Trap. See Animal trap.

Tree smoking apparatus, L. D. E]llott . 620,842
Trigger, hair, Newell & Lindb 520,796

Trolley device for kites, C. A. Low
Trousers rack, H. K. Boucher. ....
Truck, band, J. Pleukharp..
Truss beam, W. P. Bettendorf.
Twyer iron, 'G. W. Williams.
Typewrlter.C Spiro..............
Typewriting machine, Hess & Stou ghton
Umbrella, J. C. Warren..
Umbrella suppon H.J.Shoemaker. .
Umbrella top protector, W. O. Forsyth
Uncoupling device, J. W. Addis........
Upholstering, Keil & (xallagher
Valve, J. F'. Batchelor...........
Valve, fluid pressure signal, H. R. .
Valvegear, D.JOY......coooiiiiiiiiiiiiiiiiiiiieia 6
Valve locking mechanism, automatically releas-
ing, 0. T. Stantial...........cooviiiiiiennn...
Valve, relief, C. ¥. Hanson.
Va]ve triple, B. Beasley...
Eor burner, E. G. Martin,
icle brake, two-wheeled.
Vehlcle rain apron, Jo AL Sommers
Vehicle spring, R. Mulholland..
VeloCipede. D. MATCUS. .. .......eesnnsess wesnessenor
Vending zgnd display apparatus, coin comrolled,
s .

Votmg machme H. A. Clifford.
Voting mnchmP, J. A. Gray..

Voting machine, F. W. Purcell.
Washer. See Dish washer.

‘Washing machine, D. Morgan
Washing machine. 'T. C. Murp!
‘Water sprinkler. 1'. Babin.
Wheel. See Cycle driving
Wheel tightening device., L. Bu
Wheelbarrow, V. A. Gates
Windmill, H. H. Bergsland
‘Wire fabric machines, feed

Hoxie............... . ...
Wire stretcher, D. P. Yates........... .....
‘Wood impregnating apparatus S. Willner
Wrapping machine, H. Bohls.......................
‘Wrench. See Nut and pipe wrench. Tire bolt
wrench.

Wrench, W. V. Chisholm
Wrench, O Hastings......
‘Wrench, R. Klatt

. 620,610
620,794

620,600
620,728
620,A39

620,380
620,838

. 620,738
620,772
.. 620,785

Badge, A, E. Sipe . ....
Badge, I.. L. Whittemore.
Bolt, king, M. L. Senderlin,

. 30,319

. 30,325
- 30,308

Jagq

Cup, H \1 William
Dictionary holders. ndar
Eyeglass case, W. Zoerb L.
Fastener socket member ardso
Fire pot lining secnon. J. W, Kennedy .
Game standard, H. R. English..

Generator shell, K. P. Waggoner.

Hat supporting band, R. A. Bliss. . 30..
Inbaler, J. M. Munvon 30,312
Kaleidoscope standard, 30.309
Lock case, P. Rodgers . 30,314
Mattress frame, G. E. C . 30,326
Pan or plate lifter, R Roach .. 30,316
Pin, etc., stick, A. A. McRae .4

Plpe.dmm J. G. Furlow.
Spoons, forks, etc., handle for. S. H. Manchester.. 30,206
Staple puller and wire stretcher, H. K. Austin .

Staple pullmg implement. W. o Lannmg
Syringe nozzle, C. K. (:ray
Tool holding block. M. Smith..........
Vehicle bolster plate, M. L Senderlmg

TRADE MARKS.

Ale, sugar-free pale, J. C. Harvey...................
Cement Portland, Portland Cementfabr

Cements bicycle, B. Nusbaum.
Coin controlled mechanism, Caille-Schiemer Com-

DATIY e e eeeresnrnnnnnnnnnanson oesnnnnnnnns venensns 35567

Cordials, herb bitters, and liquors, Oberhaeusser
ADARUET . ... veerensesnrnanenenresenansnensnnnens 32,573

Cyanid of potassium, British Cyanides Company.. 32,578

Disinfectants, certain named, Zenner-Raymond

Disinfectants Company
Flour, wheat, Listman Mill Company.
Lini ments and lotions for certain named diseases.

S.D.Villette...oooooit tiiiiiiiiiiiiies e 32,575
Medicinal and remedial sulfo compounds for in-
ternal and external use, Dahm & Company.... 32,576
Qats, compressed rolled, Akron Cereal Company.. 32,568
Qil, olive, Seville Packmg Company................ 2570
Poisons for animals, certiin named, L. C. Wedge-
................................................ 32,519
Rubber goods, manufactured, Victor Rubber
Company 32,565
Salve, A. W. Howell.. 32,574
Slrups and molasses, A.Du 571

Veterinary remedial agents, Dahm & Company..
‘Wicks, lamp, Albatross Mining and Prospectmg
072411 43 ¢} Y 32,566

LABELS.

¢ Air of Freedom,” for cigars, American Litho-
graphic Company
. Crown Leaf,” for ciga

pany .
. Elcuranvo Mexican Tonic.” for a medicine, H.

MOTAECAL. .. eoriiteiie iieiiieeriieaerns oas .
“Tan Oil Polish,” for shoe polish, S. M. Bixby......
. Tg{e Advertlsmg Egg Box,” for egg boxes, Ritter
wmhe Rangail Cotton Feit "Mattress,” for mat-

tresses, Randall Mattress Company.............. ,840
PRINTS.
** Pink of Perfection Silver Polish,” for cleaning
and pohshing preparations, B. K. Arthur........ 6.844

A printed copy of the specification and drawing of

any patent in the foregoing list. or any patentin print
tssued since 1863, will be furnished from this offi ce 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 obtained by the in-
ventors for any of the inventions named mn the fore-
ng list, provided they are simple. at a cost of $40 each.
eom licated the cost will be a little more. For full
ad unn & Co., 31 Broadway, New
!ott. Other foreign patents may also be obtainea.

]
in Advance!
HIGH GRADE BICYCLES
Bhlpped anywherec 0. D.. with
ann ege to examine.
atest styles for Men
Women,Boysand Girls,
==—]jwell made and durable.
RS7/$60 ““Oakwood” $24.50
850 “‘Arlington” $22.00
0 better wheels made.
Others at $10, $13.60, $15.50, $117. 50 & $19.60;5 a1l splendid
value. Buy direct from manufacturers, thus saving
dealers’ large profits. Write today for special offer. Illus-
trated Catalogue Free. GASH BUYERS®’ UNION,
162 W. Van Buren St., B-131, Chicago, Ills.
F o R SA L E Patent No. 613,156 on Dado-
s ing and Tenoning Machme,
and No. 612234 on Wood-Embossing Machine. Address
KRUHLER, 48 East 149th St., NEW YORK.
IHVEHTOR chinery, Models, Pat-
terns, tools, dies, etc.

Also patented novelties by contract. Engle ‘ool and

No Money
$1550 Yo

‘We make Special Ma-

Metallic Mfg. Co., Cor.5th & Elm Sts,, Cincinnati, O. |

WANTEB Assistant Foreman for Machine Shop.
Active young man who is familiar with
modern machine shop methods and who has had ex-
perience in engine building and repairing. Apply by
mail, stating age, nationality and past experience.
The Atlantic W orks, East Boston, Mass.

DID YOU EVER GDLLEGT STAMPS?—
There i8 much pleasure and money init. For
Flonly 6 cents we will start you with an Album
jed and 50 diftere ntstamps from Cuba, Phil. (sl.,
Porto Rico, etc., and our 80-page list, etc We
Buy O01d Stnmps Standard Stamp Co., ,St.Louls,Mo

OVERFI.OWING ALARM.

A necessity in every household: latest and cheapest !
thing; cost about 25 cents. Patent or part of right for
sale. For particulars write to
CHAS. LISS, 129 Sands St., Brooklyn, N. Y.

Dept. A, 120-122 Liberty Street, New York, U. S. A.

CATALOGUES
UNION MODEL WORKS
193 CLARK CHICAGO.

w t 8econd-hand Sand-blast Machine for clean-
ante ing Hollow Ware and other castings. le\,

all particulars and address. Sand Blast, Box 773, N.
ICE and Bottlers’ Machinery. 1] VILTLR
MFG. CO., 599 Clinton Street, Milwaukee, Wis.

TURBINES S3asiieFgel & <o;

MODELS FOR PA
We aid inventors. Write for catalogue.
. C. bEYL,

MACHINES, Corliss Engines. I!IBr'eW

§¥- Send for Circular *‘M.”

m&'xg;sgi'lss'r
1&1 ‘\Iadlson Street, CHICAGO

EAR '%_\\é ENE

E WHEELB. MODELSE & EXPERIMENTAL WORK. SMALL MACHINERY
IDVTELTIEB 8 ETC. NEW YORX STENCIL WORKS 100 NASSAU 8T N.Y.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro., 181 Seneca St., ,C]eve]and O.
FOR ALL PURPOSES.

GR'ND'NG M"-l Bogardus Patent Uni-

versal Eccentric Mill. Address J. 8, & G. F. SIMP
SON, 28 Rodney Street, Brooklyn, N. Y.

Experimental & Model Work

Cir. & advicefree. Wm.Gardam & Son,45-561 Rose St.,N.Y.

GAS+ GASOLINE E

WATER MOTO

BACKUS WATER MOTOR CO. NEWAR

\THE MATERIA

89.00.

XPERT SUIT TAILORS

perfect; line

SEND NO MONEY
#WE SELL 1800 SUITS AT $4.95

mer satin, pipe it with Skinner’'s AAA sat'n, pad it extra well, use best grade of can-
vass, and sew every seam with pure silk and linen thread.

but send this adv. with your height, weight, chest, waist
and crotch measure. We'll send the suit by express €.0.D. and allow you to exam-
2y fne and try i1t on before you pay one cent.

sand worth double our price, then pay exp.agent $4.95 and expressage and take the suit. Paynothingif unsatisfactory.

quick or they’ll be gone. Don’t miss this wonder chance.

of Rich Blue Serge, warranted Best Fast Color, Cuaranteed
N equalin quality, style and looks to others’'best $10 Suits.
N is Mali’s Best All-wool Serge, famous everywhere forits perfect weave, soft feel
and rich deep blue color. The cloth was woven by America’s best woelen mill.
picked wool yarn, dyed by a ncw process and eannot fade.
year around wear; is firmly woven, will positively not fade or wear shiny, and wiil wear like leather. It's exact-
ly the same cluth \N:d in the serge suits that retail everywhere for sm 0. Re-
member we will sell only 1800 suits at $4 95—after they re gone the price will be
Don’t d:lay, but order today before they are all gone.
will make the suit in the latest sack style to fit

from fine
Itis medium weight and suitable for

WE MAKE

other sults from
$5.95 to $13.95,
Write for free
samples of cloth.

it with Holman'’s celebrated far-

If found exactly as represented, the greatest bargain on earth

for advertising purposes. After they are gone the price goes back
to 89.00—mo more at A4.95 afcer 1800 are sold, Order
LOUIS D. YEHON €O0. 155 W.Jagkson St Chicago, ills

D

Free.

, when by devoting some of your
sparetime to study athome at a cost
80 low that you will not feel the out-

"Thor ough courses by mail in Electrical, Mechanical, C

Engineering, Architecture, Mechanical Drawing, Machine Design, etc.
Seven years’ experience in teaching by correspondence.

sample pages of text books, drawing plate, and booklet of letters from students all over the world.

]av you can earn more money and L l v E

ivil, Mining, Steam and Sanitary
Best Text Books

Write for free illustrated 100-page S. A. circular,

THE UNITED CORRESPONDENCE SCHOOLS, 156 Fifth Avenue, New York.

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anyone sending a sketch and description may
quml\]v ascertain our opinion free whether an
invention 18 probably patentable. Communica-
tions strictly contidential. Handbook on Patents
sent free. Oldest agency for securing patents.

Patents taken through Munn & “Co. receive
special notice, without charge, in the

Scientific American,

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

MUNN & Co,z61 8roacwar. New York

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

INGERSOLL WHEELS. -

8old only toriders; no Dealers'
Profits, Higbest Grade, $28.
Broadest Guarantee. Large
Mail Order Catalogue ofocg

cles and Sundries FREE
.INCUBATORS

‘LINGE
B 4 “ Bu ue Oux &page
d

Successtul Incubator and Brood-

, er catalogue, fully illustrated. Con-

taing useful hints on poultry rais-

ing and important information

not in others. Mailed for 6 cents
amps. Worth a dollar.

DES MOINES lNCUBATOR CO., Box 75, Des Moines, lowa.

' A Milllon Testimonfals
° % are not so convincing as the
) % 30DAYS TRIAL FREE
% we offer on every Incubator we make.
% . M. Duval, Old Church Va,
never "before saw an g
Q ~ incubator, yet with
the Bantam hatched § i
80 chicks from 0 eggs B
You candoaswell. Seud
B 4c for No. 10 Catalogue.
\BUCKEYE INGUBATOR CQ. Springfield, Ohio,

$2.00
3 DOWN,

YOU'CAN MAKE $100.AWEEK !

OWNYOUR OWN SHOW, COMPLETE OuTFIT—$ 100.
LIFE MQTION_FILMS & MACHINES.
GREAT PASSION PLAY & 500 0THER SUBJECTS

5. LUBIN, LARGEST MiR. PRILADELPHIA P.A.

Sendusyouraddress

a a ure and we will showyou
howtomakesxaday

absolutely sure; we

furnish the work and teach you free; you work in

the locality where you live. Send us your address and we will
explain the business fully ., r ber we guarant lear profit

of $3 for every day’s work, absolutely sure, write at once,
ROYAL MANUFACTURING 'CO. Box 713.° DETROIT, MICH.

FOR SALE.

Patent Right No. 615537. The most
compiere “treet Xweeper ever invented,
Gathers and selects the fine from the
coarse. Dustless simple and durable, %
A fortune fnr the right man or 3 come
fu()ﬂy dress A. C. A, DUPUY,
la Hame St., New Orleans, Ua.
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YOU MUST “‘@TUDY GERMAN
by the Inductive Master Method for Educated Amer-
icans. Best system ever published. Thirteen weeks,
fifteen sentences daily. To readers of the Scientific
American I will send complete and consecutive lessons
for fourteen days on receipt of 25 cents in stamps.
HERMANN, Minneapolis, Minn.
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I Supplementary Springs -
¥== HUNT MFG. Co. o
WESTBORO Mass.

Universal 7¢ c]amp for either
ol nice fresh eggs and plump

direct or T post
and tender s rin icken.
be Ve the

§# Send for catalogne “S. A

2 Our 228 page book tells all about it.

Treats on artmclal incubation, brrod-
2, etc. Mailed on receipt of 10 ¢

RELlABLE INCB. & BROODER CO. Box B 105,0nincy, 111

solute.

Box 293,
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THE CYPHERS
Incubator and Brooder §&

The Only Practical System of Incubation.

Moisture Self-Supplied and Regulation Ab-
Produces Strong, Healthy Stock.

: GOES FREIGHT PREPAID.

Send 10c. for fully INustrated Catalogue to the
CYPHERS INCUBATOR CO.
Wayland, N, Y.
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The Genuine

ONE PIECE

are used on the BEST
B Bicycles, Tandems, Trip-
Y lets and Quads.
FAUBER,
./ Originator, Pioneer, Largest
facturer One Piece

YOU!

With mechanlcal ability and judgment ap-
preciate the Simple and Practical construc-
tion of the Fnu er, The Cranksand Axle
are made of One Piece of Steel, spring te m-
pered, no joints to work leose, used so exten-
sively you can get any needed repairs in any
part of the United States.

Beware of Infringements
(Cheap Imitations).

Manu-
angers.

g@n/

Trade Marks on

Cranks and
Sprockets.

SEE |
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AGAINST- LOSS

CAUSED BY
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oJ- M- ALLEN PRESIDENT
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A Road Locomotxve/

it might be cull-
ed, but it does
not take an en-
gineer to run it.

THE WINTON
MOTOR
CARRIAGE

is distinguished
for its simplicity
and ease of ope-
ration and any
one of ordinary
ability can care
for and use it.
Clean,quiet,dur-
able, economic-
‘ W al and satisfac-

Price $1,000. No Agents. 33‘; on Hs;s%,g
Wrrite for Free Catalogue and when you can secure delivery

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

MAGAZINE
PLATE HOLDERS.

Can be fitted to any cam-
Hold 12 plates. 4x5
$10 5x7 $12. Catalogue

f 20 styles of Graphic
( 'ameras free. Special
Cameras made to order.

The FOLMER & SCHWING
3 MFG. CO., 271 Canal Street, New York.

The Forbes Patent Die
Stocks for Hand or Power.

Jt can be used as a power machine
in the shop or taken from the base
and carried out as a hand machine. X¥%

0 Send for Descriptive Catalogue.

CURTIS & CURTIS,
6 Garden St., Bridgepeort, Conn.

No. 18 H. or P. Maehme
Range 23§ to 4’ R. H.

Computing Figures

mentally is probably the
hardest kind of toil known.
The Comptometer makes it
E easy, is_ wice as quick, in-
e sures aclfracy an relieves
all mental and'ner ousstrain,
Why don’t you get one?

Write for Pamphlet,

FELT & TARRANT MFG CO,
62-56 ILLINOIS ST., CHICAGO.
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Mutual Life Tnsurance Gompany

of Hartford, Connecticut,

] .. ®
éIssues Endowment Policies to )
g either men or women, which :
f‘ (besides giving Five other optlons)?

[ ]

GUARANTEE when the Insured
is Fifty, Sixty or Seventy Years
Cld TO PAY ¢1,500 IN CASH
FOR EVERY $1,000 of Insurance
in force.

Sample Policies, Rates and other information
will be given on application to the Home Office.

JONATHAN B. BUNCE, Secretary.
JOHN M. HOLCOMBE, Vice-President.
CHARLES H. LAWRENCE, Secretary.
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Allother lights aredimmed by the Adlake
Acetylene Lamp. Nothing equals it—Nothing
b{)proaches it—The first Lamp made which com-

nes all the correct principles for safely generating
and burning Acetylene Gas. It is the only Gas-
Burning Lamp with aGas Covling Chamber. - The
Brightest Luzht The Safe Lamp. Forsalein every
principal city in the United States.

Ask your dealer for the ADLAKE or X-RAYS;

in the
World

'I‘he 1899 X-Rnys Lamp is improved in
J' r It ls made o uminum,
Im.n somely The new high chimney
makes perfect combumon and mcresses volume of
light. Fitted with new New 1899 Rigid Bracket; it
never jars nor goes ou No smoke Nothing
disagreeable about X- RA YS LAMP.

if he does not handle them, we will flll your

order, delivered free, anywhere in the United States, on receipt of above vrice. Adlake or

X-Rays Booklet sent free for youraddress on a postal.

(Name the one you wish).

THE ADAMS & WESTLAKE CO., 108 Ontatio Street, CHICAGO.

Makers of Brass and Iron Bedsteads, New Adlake Camera and Adlake Bicycles.

Is the ONLY CAMERA
for ALL PURPOSES.
$5 10 $50.

For Catalogue, send to

(DQ\MERA ROCHESTER

OPTICAL CO

'I'.A.NKS'

(Louisiana Red Gulf Cypress a Specialty)
Best known for every purpose G

Good Correct
Material. Workmanship.
Low Prices.

Get our lllustrated Catalogue.

W. E aldwell Co., THL Tt ) prees,

SVILLE, KY.

Calcium Ring
Camp, e

No Oil, Wick, Dirt or Smoke.

Get the Best. Price $3.50
Agents wanted in every town.

CALCIUM KING LAMP CO.,
Waterhury. Conn.

Charter Gasoline Engme

OSED oo

BY AN

FOR ANY PURPOSE
Stationaries, Portables,
Engines and Pumps.

@~ State your Power Needs.

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

Exhibit o Patents and INVENtioNS

Electrical and Mechanical.

Inventors, note this.

In connection with the Third Electrical Show to be held in Madison Square Garden, New York, from
May 8th to June 4th, 1899, there will be a special exhibition of Patents and Inventions. Inventors so de-

sirin;

350

may thus be able to show their models to investors and others interested at very little cost.
xbibitors and 700,000 visitors at our former Electrical Shows.

For further particulars address

ELECTRICAL EXHIBITION CO,
MADISON SQUARE GARDEN, NEW YORK, Marcus Nathan, General Manager.

Peerless No. 80

Do You Lack Push?

«es TRY OUR...

CONTINUOUS RINCINGC

'Hdiustable Push Button Bell

Rings Longer and Winds Quicker Than Any Other.
The Push Button can be Adjusted to Any Position.

YOUR DEALER HAS THESE IF HE IS UP-TO-DATE.

Corbin 5 P, * %

H Rigid €xamination

Reveals o Defects.
N0 BETTER BIGYGLE GAN BE MADE

Sterling Bicycles are
“Built like a Watch,”
and the greatest care is
‘exercised to have ma-
terial,workmanshipand
equipment the best ob-
tainable.

’99 Chain Models,
$50.00.
’99 Chainless Models,
$75.00.

Tandems, Double
Diamond, $75.00.

Convertible, $85.00.

Send ten 2-cent stamps
and receive by mail pack
of Sterling Playing
Cards beautifully de-
signed, 50 cent value.
Send for Catalogue giv-
ing details of Sterling
equipment for 1899.

Al vanetlesat lowest prices. Best Railroad
Track and Wagon or Stock Scales made.

Sterlmg Cycle Works, Kenosha, Wis.
SEHIBS Also 1000 useful articles. including Safes,
Sewing Machines, Bicycles, Tools. etc. Save

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

NEW LINE TO PARIS

by the magnificent Twin-Screw Express S.S. Furst
Bismarck and Augusta Victoria, and the Twin-Screw
Passenger S.S. Pennsylvanid, Pretoria, Graf Walder-
see and Patricia of 12,800 vons.

SHORTEST SEA ROUTE TO PARIS.

HAMBURG-AMERICAN LINE,
37 Broadway, N. Y. 159 Randoloh St., Chicago, Ill.

GRINDING MATERIALS
IN ALL FORMS.
THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y.
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TRADE MARK

ECAMOI
ALUMINUM PAINT.

Latest a&}yhcation of Aluminum. Looks like Frosted
Silver. ashable. Uutarnishable. Water, Oil and
Weatherproof. Durable, Easily Applied. Bicycles,
Yachts, Radiators, Pipes, Metal Work, Machinery, Dy~
namos, Motors. Apparatus, Arc Lamps, Sockets, Brack-
ets, Cars. Stations, General Decoration, etc. Sample
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 348 B’way, New York.

A BOON TO BICYCLISTS

You will remove. all the atteudaut dangers of Coasting, and all risk
he

of accidents, if you use t

ECLIPSE BICYCLE

sure

with Morrow Automatic
COASTER and BRAKE

An Automatic Clutch is attached to the rear sprocket. By holding the
pedals still you throw this ou’ of gear. You apply brake by back presa
with the foot. Ferward pressure promptly freesit. You com-
pletely control the wheel wiih your feet on the pedals.

Write for particulars to ECLIPSE BICYCLE COMPANY, Box X, ELMIRA, N. Y.
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Foot Power, High Grade

W. P. Davis Mach. Co.,Rochester, N.Y.

LATHES

Cribune < Bicycles

$50.00 and Upward.

THE BEST IN THE WORLD.

§2~ Handsome illustrated catalogue describing our
full line of twenty-three models mailed free.

Che Black Mfg. €o., Erie, Pa.
)

BICYCLE TIRE REPAIRING.— THE
Mending of Single Tube Tires.—A practical article illus-
trating the me thod of inserting patches and plugs with
pliers and pluggers, together with rubber band plugging

the use of puncture bands. §illustrations. Con-
tained in SUPPLEMENT 11022. Price 10 cents. For
sale by Munn & Co. and all newsdealers.
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BICYCLES

Crescent Material.

The first essential of a per-
fect bicycle is the best mate-
rial. A good-looking wheel
can be produced with inferior
stock, but safety and service
demand the finest steel of the
highest test.

We can only say that Cres-
cents embody the best mate-
rial. There is nothing better
than the best, so there is no
stancher wheel than a Cres-
cent.

Catalogue No. 3, containing
“The Care of the Wheel,”
Free.

Western Wheel Works,
CHICAGO. NEW YORK.
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Thereis no Kodak butthe Eastman K oda,é
By the

KODAK
SYSTEM

of film photography the instru=
ment loads and unloads in broad
daylight.

The film is put up in cartridge
form and 1s gerfectly pro-
tected from light by a strip of
black paper extending the full
length of the film and several
inches beyond each end.

To load: simply insert this

cartridgeinthe Kodak; thread
up the black paper; close the
camera and give the keya few
turns, thus bringing the film into position.

The fncture taking may then begin.
The roll of a dozen exposures being com-
pleted the black paper covers all, and the
cartridge can be removed as easﬂy as it
was inserted.

Film Cartridges weigh ounces where
plates weigh pounds and are non-break-
able. All Kodaks use light-proof film
cartridges and load in daylight.

Kodaks $5.00 to $35.00.
EASTMAN KODAK CO.
Rochester, N. Y.
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Catalogues free at the

JESSQPS STEEL ]

ETC
WM JESSOP & SONS L'2 91 JOHN ST. NEW YORK-

PRINTING INKS

The scmx\'nmc AMERICAN 1is printed wita CHAS
ENEU JOHNSON & CO.'S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York






