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NEW YORK SATURDAY NOVEMBER 26 1898

SCIENCE AND SENSATIONALISM.

One of the most astonishing features in the develop-
ment of modern journalism is the magnitude and suc-
cessful audacity of the Sunday issues of the great daily
papers, and among these there are none quite so sue-
cessful in self-advertisement, with the unthinking half
of the public at least, as those issues which are marked
by the distinctive characteristics of yellow journalism.

Now, the yellow journal is nothing if it is not sensa-
tional, and in its quest for siartling novelties to whet
the palate of its readers, it invades every possible
sphere of human life and interest and every branch of
human knowledge. Science, which, one would have
thought, would be severely let alone, is a favorite
hunting ground of the reporter, and whole pages of the
vellow journal seventh-day editions are loaded down
with pseudo-scientific pabulum, upon which the Sun-
day reader is supposed to satisfy his hunger for scien-
tine knowledge. The reporters for these journals are
apparently sent out into the domains of science
charged with a commission to magnify mole hills into
mountains and use such facts as they may pick up as
texts for exuberant essays, in which rhetoric gorges
itself with superlatives and becomes positively tipsy
with the fuines of its own wild imaginings.

Hence it is by the merest promptings of self-respect
that the average man of science shuns the noisy noto-
riety of a Sunday paper ‘* write-up,” and reserves his
announcements for the columns of the technical and
scientific journals, or a lecture desk in the auditorium
of thelearned associations. The practice, the etiquette,
we had almost said the ethies, of scientific research
agree in rebuking the former and approving the latter
method of making public announcewment of results act-
ually accomplished.

‘We shall not soon forget the extreme mortification
exhibited in our presence on a recent occasion by a
medical expert when he discovered, through our ap-
plication to him for the true facts of the case, that the
details of a difficult operation just performed by him
had been published, with flattering encomiums and
the inevitable inaccuracies, in a certain daily paper,
thereby anticipating a paper on the subject that was
to be duly presented in the columns of the medical
journals.

This is the true professional spirit, and every de-
parture from it tends in some degree to subvert the
interest of science, and throw a stumbling block in the
way of the honest seeker after knowledge.

We note with considerable regret that subsequently
to his first extraordinary interviews, Mr. Tesla has seen
fit to place himself at the service of those New York
Sunday papers that are more or less notoriously sensa-
tional, with the result that the ‘ annihilator” has
taken on fresh terrors. It is now illumined by the
flaming brush of the artist, and the public is diverted
with realistic scenes in which the nine days’ wonder is
depicted as speeding, now above, now beneath the
surface of a sea which is always propitiously calin,
under a sky and in an atmosphere that are ever oppor-
tunely bright and clear, against a ship that is ever
fortuitously within easy range, and always with the
inevitable and unutterable result !

Judging from the comments of the scientifie and
technical press, we are not alone in our expressions of
regret that any one of Mr. Tesla’s undoubted ability
should indulge in such obvious and questionable self-
advertiselnent. That the author of the multiphase
systemw of transmission should, at this late day, be flood-
ing the press with rhetorical bombast that recalls the
wildest days of the Keely motor mania is inconsistent
and inexplicable to the last degree.

The facts of Mr. Tesla’s invention are as few and sim-
ple as the fancies which have been woven around it are
many and extravagant. The principles of the inven-
tion are not new, nor was Tesla even their original
discoverer. While the present application of these
principles is novel, there is nothing whateverin the de-
vice to warrant the sweeping claims which have been
made in regard to its destructive powers. The con-
necting cable in the dirigible torpedo is only one of
many insuperable obstacles to its success. Mr. Tesla
kasremoved (or rather believes that he has) this one
defect; let him now apply himself to mastering the

others. Before he announces his ability to blot the
navies of the world out of existence, let him answer a
few pertinent questions, as follows :

If the torpedo must be seen to be controlled, and is
scarcely visible at a distance of over a mile, even in a
calm sea, how, in view of the great range, rapidity
and accuracy of modern rifles, is the operator to keep
within striking distance of the enemy ? If the course
of the torpedo can with difficulty be followed in calm
weather, how will it be traced when the surface is dis-
turbed even by a moderate sea, to say nothing of more
boisterous water ? Furthermore, what becomes of its
accuracy in thick or foggy weather? The apparatus
emplo,\ed by Tesla is extremely sensitive to shock ;
how then will it fare awnid the terrific concussion of a
modern sea fight? 1f one of these weapons should be
iost sight of in its course, does it not at once threaten
friend and foe alike, and is not the operator himself in
danger of being incontinently * hoist with his own
petard” ?

Lastly, and most pertinent question of all : What is
to prevent the enemy from installing a transmitter on
his own ship and himself sending out waves to act
upon the receiver in the torpedo? We failto find any
provision made for this contingency, either in the pa-
tent or in any of the published interviews of the in-
ventor. With a transmitter in the hands of the enemy
the proper sequence of the motions of the torpedo
could be destroyed, and the control of it prevented.

—_— 4
THE REMOVAL OF A GREAT ENGINEERING
LANDMARK.

Engineers the world over will naturally feel some
sentimental regret as they witness the removal of
the great tubular bridge across the St. Lawrence at
Moutreal, which, for half a ecentury, has forined one of
the most notable landmarks in the development of the
art of bridge construction. At the date »f itserection
it was unquestionably the largest bridge in existence.
No structure of the size, or involving so many or so
great untried problems of construction, had ever been
attempted in the history of engineering, and an under-
taking like this, which would be of the first import-
ance even at thislate day, becomes positively daring
and colossal when we bear in mind that it was inau-
gurated when the science and art of modern bridge
building were in their very infancy.

Apart fromn the magnitude of the work in respect of
its great length (6,592 feet) and the immense amount
of material (10,000 tons of iron and 100,000 cubic yards
of masonry) employed, special credit is due to those
engineers of half a century ago because of the excep-
tional difficulties of the site on which the bridge was
built. Twenty-four masonry piers had to be built in
one of the swiftest of the large rivers of the world,
where they were exposed to-the double danger of scour
from below and accumulated ice pressure from the ice
above. That these dangers are real and ever present
was shown by the recent collapse of a pier in the Corn-
wall Bridge, which is now in course of erection across
the same river. The building of the piers involved
some very difficult cofferdamn work, and as there had
been but little previous work of the kind attempted
by engineers, at least under such trying circumstances,
the engineers, Mr. Ross, of the Grand Trunk Railway,
and Robert Stephenson, of Menai Bridge fame, had to
proceed largely on their own initiative. How well the
work was done, both in superstructure and piers, is
proved by the fact that, after a lapse of half a century,
the iron tubes were carrying safely the heavy trains of
the present day, and that the old piers have been
found fully equal to the task of carrying a modern
superstructure double the size of the one which has
been replaced.

The illustrations on another page showing the old
within the new structure form an admirable object-
lesson in the progress of bridge construction during
the past fifty years. The square tubes of solid plate
iron represented the accepted theories of construction
in the forties and fifties, just as the open, skeleton-like
pin-connected trusses of the new bridge embody the
latest ideas of long-span structures at the close of the
century. The change from the one style to the other
has been very gradual. It has been brought about
partly as the result of a clearer apprehension of the
principles which govern the strains in engineering
structures, and it is partly due to the improvement
which has taken place in the materials of construction.

In.early days the strength of materials had not been
determined with the aceuracy which marks themodern
testing laboratory, nor did they possess that uniform
quality which we now look for in the produet of our
rolling mills. There was a certain measure of dis-
trust inseparable from work which, for want of prece-
dent, was frequently of an experimental character.

The simple wooden beam thrown across a creek is
the simplest form of the bridge, and the earliest at-
tempts at building iron bridges, of the beam as distin-
guished from the arch construction; show a reluctance
to depart from the solidity of the prototype. The tubes
of the Menai and Montreal bridges were simply hollow
beams, and as such contained an excess of material
above that which would be necessary to provide the
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same degree of strength in a bridge of modern con-
struetion.

As the advantage of depth in providing maximumn
stiffness and strength with a minimum of material
catne to be recognized, we find the ratio of depth to
length, which in the tubular bridge was one to four-
teen, gradually increasing until one to eight and one
to six are to-day common ratios. Thus, comparing
the old and the new Montreal bridges, we have for
the tubular structure a depth of 18 feet for a length of
247 feet, as against a depth of 40 feet for a length of
254 feet. The shallow depth produced very high
strains in top and bottom members of the tubes, and
in the Menai Bridge these are massive cellular struc-
tures of great weight. The web systewns, which in the
tubes are solid plating, have given way first to the
‘*lattice ” web, composed of multitudinous intersecting
bars, then to the ‘*double intersection” web, in which
rectangular posts for compression and flat eye bars for
tension made their appearance, and these have been
replaced in turn by the modern ‘‘single intersection”
system, in which the last ambiguity as to the strains is
removed and the construction is greatly simnplified. In
place of the single solid plate top and bottom chords,
we have each web system associated with its own
separate chords—a latticed rectangular construction
being used for the top chord, which is, of course, in
compression, and flat eye bars for the bottom chord.
The moving loads are carried by a system of longi-
tudinal stringers and transverse floor beams, the latter
being carried at the panel points.

The modern pin-connected truss bridge is, perhaps,
the most perfectly scientific structure in the engineer-
ing world. The static stresses to which it is subjected
under given conditions of loading are known to within
a few score pounds, and not a pound of material is put
into it that can be called superfluons.

— - ——+-—  ——
FLAX CULTURE IN THE UNITED STATES.

The historical records of the United States, says The
Journal of the Society of Artsin a recent issue, show'
that flax culture was one of the earliest of colonial in-
dustries, and until comparatively recent years the cul-
ture and manufacture of flax in America have been
household industries. American colonists brought
with them the.art of raising flax and of preparing and
spinning it by hand, and even fifty years ago the cus-
som prevailed among farmers of growing flax and hav-
ing it retted, scutched, hackled, and spun by members
of their household. In the history of Lynn, Massa-
chusetts, it is stated that about the year 1630, * they
raised considerable quantities of flax, which was retted
in one of the ponds, thence called Flax Pond.” As
early as 1662 the State of Virginia enacted that each
poll district shonld raise annually and manufacture six
pounds of linen thread. All the records of New Eng-
land also give evidence of an earnest desire to promote
the cultivation of flax and its manufacture.

In a report to the United States Department of
Agriculture by the special agent in charge of the office
of fiber investigations, it is stated that about 1778 a
number of colonists arrived from Londonderry, bring-
ing with them manufactured fabrics of linen, and the
implementsused in their manufacture in Ireland. The
matter was earnestly taken up by the Bostonians, and a
vote passed to establish aspinning school. About 1721,
at Newport, Rhode Island, *‘ hemp or flax used to be re-
ceived in payment of interest, the former at 8d., and the
latter at 10d. per pound.” Pennsylvaunia offered pre-
miums for several grades of linen thread in 1753, and
the Society for the Promotion of Arts, Agriculture, and
Economy, of New York, after adopting resolutions to
arrest the importation of British goods, offered pre-
miuins for linen thread. The early records of Rhode
Island develop further interesting facts concerning an
association of plantation maidens about 1766. The
order was known as the Daughters of Liberty. It is
not necessary, however, to go back a hundred years,
or even fifty years, to learn the story of Aerican
household linen manufacture, for a remnant of the in-
dustry still exists in the mountains of Virginia, North
Carolina, and Tennessee, and an interesting series of
the fabrics made in these localities in recent times has
been secured for the United States National Museum.

Sixty years ago, about 750,000 pounds of flax fiber
were produced in the United States, and flax was sent
to market from Connecticut that was as strong and as
good as any raised in the United States at the present
time. Very strong and flexible flax also came from north-
ern New York and Vermont, but it was not clean. The
poorest flax of those days came from New Jersey, al-
though it is said that that State has been capable of
growing flax equal to that of Archangel. At the present
time flax is largely grown in the United States for seed,
the straw, of inferior quality, when used at all, going to
the tow mills or the paper mills, and being worth from
4s.2d. to 83s.4d. a ton. 1n the older States the area
under present cultivation is very small and is steadily
decreasing. In the newer States, or States where agri-
culture is being pushed steadily westward from year
to year, the area under cultivation about holds its own,
taking one season with another. Cultivation for fiber

is beginning to attract attention, however, and the
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Department of Agriculture is striving to re-establish
this important industry in the United States.

By experimentation in fifty or more localities in the
United States where flax cultivation was thought pos-
sible, the department has proved the fallacy of the
opinion widely prevalent less than a decade ago, that
flax could not be produced commercially in the United
States. By these experiments it has not only been
proved that commercial flax production is possible,
but that good fiber and good seed with careful cul-
ture can be produced in the same plant. The most
important results have been obtained on the Pacific
coast, where, as in the Puget Sound region of Wash-
ington, an ideal flax climate has been discovered. Ex-
periments here have shown that for the flax culture
the Puget Sound region is the equal in climate to some
of the best flax-producing regions of Europe. The
superior quality of straw produced. which resembled
the straw of the famous Courtrai region of Belgium,
attracted the attention of the Barbour Company, of
Lisburn, Ireland, resulting in this firm undertaking a
retting experiment in Ireland with a ton of Puget
Sound straw. The experiment demonstrated that it is
possible to produce very fine fiber and good seed in
the same plant.

It is stated that if the flax is grown and manipulated
under proper conditions, and by people who thoroughly
understand their business, in Puget Sound, the ecul-
tivation of it would be of the greatest importance and
in a short time would rival the great Belgian district
of Courtrai. The flax plant is now widely distributed
throughout the world. It is cultivated in portions of
South America, especially in Argentina, though more
for seed than for fiber. It is produced commercially
to a greater or less extent in Great Britain (Ireland es-
pecially), Sweden, Denmark, Holland, Belgium, France,
Germany, Austria, Spain, and Portugal. It has been
introduced into Algeria, and into Natal. In India
large tracts are under cultivation, though more for the
seed crop than for the fiber.

Japan has introduced its cultivation commerecially,
and it has been experimented with in the Australian
colonies, where there isa wide range of soil and climate
suited to its growth. The special agent of the Depart-
ment of Agriculture says: * There is no doubt about
the ability of the inhabitants of the United States to
grow cominercial flax if the people will only make be-
ginnings, and go to work in earnest with the idea in
view first to establish the industry, and to make money
out of it afterward. The time is ripe for the establish-
ment of the industry, as is proved by the profound in-
terest that has been awakened in our experiments by
foreign manufacturers.”

—— O ———
THE LOSS OF THE ‘“MARIA TERESA.

The paintul news of the abandonment of the ‘* Maria
Teresa ™ as she was being towed from a Cuban port to
Norfolk Harbor has been followed by a report from
Captain McCalla, of the United States navy, stating
that there is practically no hope of saving the vessel,
whieh, as our readers are aware, was, subsequently to
her abandonment, cast ashore on Cat Island, Bahamas.

The ‘**Maria Teresa,” it will be remembered, was
used by Admiral Cervera as his flagship in the Santiago
engagement. She headed the squadron as it issued in
single column from the harbor, and she was the first
to open the battle and receive the concentrated fire of
the American fleet. She kept up the running fight for
over seven miles when fire broke out between decks,
and she was run ashore.

In the subsequent examination by the naval board
it was found that she had suffered less injury
from fire and the guns of our fleet than either of the
sister ships ‘‘ Vizeaya” and ‘* Oquendo.” The frames
above water were practically intact, and while the
deckbeams and bulkheads above the protective deck
were warped by the heat, the bulkheads, longitudinal
and transverse, below this deck were generally in good
condition, thus insuring the integrity of most of the
watertight compartments. The outside plating, more-
over, was in good condition. The effect of gun-fire
was less severe upon her than the other vessels, and
she escaped the mmagazine and torpedo explosions which
completely wrecked the ‘‘Vizcaya” and ‘* Oquendo.”
The shot holes dangerously near the waterline were
made by two 6-pounders, a 4-inch, a 6-inch, two 5-inch,
and two 12-inch shells.

In agreement with the recommendation of the board
wrecking operations were commenced, and subse-
quently carried to a successful completion under Lieut.
Hobson. The greatest obstacle encountered was a
point of rock which had pierced the bottom near the
forward turret. This had to be blasted away and a
cofferdam built over the hole before the ship could be
floated. She was subsequently pulled off and towed
to Guantanamo Harbor, where temporary decks were
laid and the vessel put in trim for the trip to Norfolk
navy yard. She ultimately got away under her own
steam and in tow of the wrecking tugs, accompanied
by the repair ship ‘ Vulean.” Good headway was
made until heavy weather was encountered, in which
the ‘‘ Teresa” began to labor heavily and take in a
considerable amount of water. The heavy pumping

machinery on board was unable to control the water,
the suction becoming choked with coal and the wreck-
age of the ship. She settled by the head, and the
commanding officer, thinking she was about to go
down, cut the tow ropes and left the ship to its fate.

The watertight compartments, however, kepther
afloat, and she was ultimately driven by the ‘storm
upon the coast of Cat Island. Capt. McCalla was
immediately dispatched to the wreck, and reported
that it was hopeless, in his opinion, to expect the res-
cue of the ship. He says:

**The wreck is stranded in from sixteen to twenty-
one feet of water, and rests on a rocky reef covered
with coral sand interspersed with bowlders.

*“ I spent Sunday on the wreck, examining carefully
all the compartments which were not flooded, as well
as the ship’s surroundings. The evidence showed that
after striking the reef the mainmast wasdriven up and
broken off short below the spar deck, the military top
lying outside the bilge under the port quarter.

‘*Seas had gone entirely over her and the inner bot-
tom generally had been driven upward from 114 to 2
feet. A patch on her bottom abreast the forward tur-
ret had disappeared. The air ports had been driven
in aud the seas had entered through them andthe gun
ports on the starboard side. The spar deck and deck-
houses had been crushed in by seas after the ship
struck. Both starboard and port engines have been
forced up by from six to eight inches.

*“The best way to illustrate the general condition of
the wreck is to say that the two sets of engines, boil-
ers, and their foundations form part of the reef itself,
around which- the rest of the ship works laterally and
vertically. The same effect would be produced, in my
opinion, if the ship had settled on a pinnacle of rock.
I can best describe the condition of the ship generally
by saying that she is already telescoped, and I believe
that, as the rivets are sheared by the constant working
of the ship, the telescopic process must continue. In
considering the practicability of resecuing the Teresa,’
the fact must be considered that she lies upon a-coral
reef with but a thin layer of sand on the windward
side of an island, constantly exposed to seas, due to the
trade winds and to the influence of many storms de-
veloping to the eastward or southward.” .

It must be evident to the most sanguine that the
‘“Teresa” will never figure on the official lists of our
navy.

Interest now centers in the ‘' Christobal Colon.”
The government has abandoned its wrecking opera-
tions; but thereis a possibility that the work ot saving
her may be undertaken by the Swedish wrecking
company that performed the seemingly impossible feat
of raising the British battleship “ Howe” in Ferrol
Harbor.

>
>

THE NOVEMBER METEORS.

Some brilliant Leonid meteors were observed on the
morning of November 15. Some of the brightest
meteors were not far from the constellation Leo. One
particularly bright one fell from the constellation Tau-
rus leaving a trail of phosphorescent brilliance. Others
came from the direction of Ursa Major. 'The display
was disappointing. In the last Leonid shower in 1866,
8,000 meteors were counted at one observation station,
but the shower of 1866 did not compare with the one in
1833, when the number of the meteors made some peo-
ple think the world was coming to an end. Prof. C.
A. Young, of Princeton University, observing with an
assistant, reports that he saw 100 Leonid meteors
on the morning of November 15. He said, ** My assist-
ant, Mr. Reid, and myself conducted the observations,
which were much more suceessful than I thought they
would be. Between the hours of 3:15 o’clock and 5
o’clock we saw about 100 meteors which were Leonids,
that is, they belong to the meteoric swarm that gave
the shower. Perhaps one dozen were as bright as first
magnitude stars. The rest were faint and left trains
which continued from one to ten seconds. The maxi-
mum of the shower was at 8:45 o’clock, at which time
there were two or three meteors per minute for about
twenty minutes. The radiant point seemed to be in the
Sickle of Leoand alittle further south and west than 1n
1866. It was a distinctly meteoric shower, but a very
faint one, and augurs well for & good display in 1899.”

Prof. Rees, of Columbia University, saw no Leonids.
“As a matter of fact,” says the Professor, *‘ I saw only
two meteors. They came from the direction of Ursa
Major, and not trom Leo,as had been expected. I
watched the sky every hour from sunset to sunrise be-
tween the southwest and the west.”

At the Yerkes Observatory, Williams Bay, Wis., the
shower was also observed. The fore part of the even-
ing the sky was overcast, but about midnight the sky
cleared, and in a short space of time, during which
they were visible from the observatory, 200 meteors
were seen. Dr. William L. Elkins, of the Yale Ob-
servatory, photographed 30 meteors. Six cameras
were used, two at the observatory, two from the church
steeple. and two in one of the suburbs. Prof. Prentiss,
of Rutgers College, states that while the display of the
meteors was not unusual, this searcity is not regarded
by astronomers as a disappointment ; furthermore, they

-
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are veluable indications of large showers of meteorites
for 1899 and 1900.
_— et -———
LATIMER CLARK.

With the death of Latimer Clark, on October 30, the
number of those who are connected with the earlier
developments of land and submarine telegraphy has
become greatly reduced. We now have only Lord Kel-
vin, Sir Samuel Canning, and Messrs. Bright, Webb,
and Clifford.

Mr. Clark was born in 1822, and in his early youth
showed a strong taste for chemistry, and he soon ob-
tained a position in a chemical industry. In 1847 he
became assistant engineer to the Electric Telegraph
Company, and on the retirement of his brother a short
time later he was appointed engineer of the company.
His first telegraph work which brought him into no-
tice was the employment of electricity in firing a time
gun. He devised an excellent insulator and also a
pneumatic system for transmitting telegraph messages.
His field of professional activity constantly extended
itself and he became engineer-in-chief of various
companies. Mr. Clark was the first to draw attention
to the retardation of electricity in a covered wire by
induction and to insist that a high petential was of no
advantage for the transmission of signals through ca- .
bles. In 1861, Mr. Ciark associated himself with Sir
Charles Bright, and this firn acted as engineers for the
construction and laying of nearly all the early tele-
graph cables. In the same year these gentlemen read
a paper before the British Association on electrical
standards and units, in which, for the first time, a de-
finite and practical system of electrical measurement
was suggested and adopted. The two engineers con-
ducted many experiments on the effect of temperature
on theelectrical resistance of gutta percha and deduced
from this a formula for correcting the resistance to a
standard temperature. They also acted as engineers
for the purpose of making and laying the second and
third Atlantic cables. In 1868 the partnership was
dissolved and the new one was formed, headed by Mr.
Clark, and this firm was connected with the laying of
60,000 miles of submarine cables. The Clark standard
cell is well known. The year 1898 has been most un-
fortunate on account of the death of many electricians,
including Dr. John Hopkinson, Camille A. Faure, and
Latimer Clark.

A USEFUL BEETLE.

Entomologists are interested in the shipments made
by Dr. Howard, Entomologist of the United States
Department of Agriculture, of beetles to the De-
partment of Agriculture, Portugal. The beetle is
known as the Novius cardinalis. Its home is in Aus-
tralia, and it was introduced in California several
years ago by the Board of Horticulture of that State. It
was hoped it would prey upon the white or fluted scale,
which was ravaging the orange groves of California at
that time. A similar case has occurred in Portugal,
and the Portugal authorities asked the United States
authorities to aid them in exterminating the insects,
which were destroying the orange and lemon groves
along the River Tagus. Dr. Howard secured about
sixty specimens from California, with some larve.
They were packed in moss, with a quantity of the
scale insects, and they were shipped by mail to Portu-
gal. Only five of the beetles survived the trip, and
another colony was obtained from California, and
was forwarded by direct steamship to Lisbon. One
male and five females survived. These beetles are
noted for their fecundity, and within a few months
their progeny numbered thousands. These were dis-
tributed to work upon the scale bugs. The latest ad-
vices from Washington indicate that the beetles now
number millions and are rapidly ridding the country
of the pest. This is only another instance of the good
work which this important department of the govern-
ment is performing. We frequently get inquiries re-
lating to soils, entomoiogy, ete., from correspondents
in foreign countries, and invariably we receive answers
from the heads of the different divisions of this de-
partimment which show that- their scholarship is only
equaled by their courtesy.

* POSSIBLY the wholesale deforesting of the Colorado
mountains by the fires that have been raging there
for many days may have a useful effect in hastening
the time when tree planting on a large scale will be
undertaken not only there, but throughout the coun-
try,” says The Philadelphia Ledger. ‘' The great
middle West is already very much alive to the imnport-
ance of preserving its water supply ; and if the destruec-
tion of the forests shall have its anticipated effect in di-
minishing the streams, it will not be long before the
people of that section will throw their characteristic
energy into the business of replacing the forest growth
and extending it as far as may be necessary. From
them perhaps we in the East, who have witnessed with
so much indifference the destruction of our own forests,
may possibly catch the enthusiasm and make some
worthy effort to replace our vanished trees. If all this
should follow, the burning of the Colorado timber will
be a blessing in disguise.”

o
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AN AUTOMATIC SAFETY-GATE FOR BRIDGES.

A safety-gate which is automatically opened and
closed by the action of the draw or swing sections of
bridges has been patented by Wallace W. Heffron and
Frank T. Rice, of Tower City, North Dakota. Refer-
ring to the accompanying engraving, it will be ob-
served that the gate is pivoted upon the upper face of
a bridge span, and can be raised into a vertical po-
sition” or lowered into a horizontal position. When
lowered, the gate constitutes a portion of the driveway
and foot-path of the bridge. Below the gate a shaft is

transversely journaled. To the shaft and to the gate,
jointed levers are attached in the manner indicated.
A second, longitudinal shaft is journaled at right
angles to the lever-shaft, and at one end has geared
connection with the lever-shaft.

At the other end,

AN AUTOMATIC SAFETY-GATE FOR BRIDGES.

the second shaft is provided with a pinion adapted
to engage two cog racks on the draw. One rack is
attached to the end of the draw at one side, with
its teeth directed downwardly, as shown in the en-
graving ; the other rack, not pictured in the cut, is
secured to the draw at the other side, extends some
distance below the first rack, and has its teeth directed
upwardly. A transverse as well as a vertical space
is left between the two racks, which space is occu-
pied by the pinion in its normal, inoperative po-
sition. Counterweights are employed to facilitate the
operation ofraising the gate. When thedraw is swung
toward the left, the upper rack will engage the pro-
jecting pinion of the longitudinal shaft, and, communi-
cating its motion to the jointed levers, through the
medium of the two shafts, will raise the

side rooms each 56X30 feet and a central hall 30 X274
feet. On the west front is the tower forming a carriage
porch 26 feet square inside measurement and 36 feet
outside, so the walls are each 5 feet thick. Along the
west front is an open arcade 14 feet wide with round
open staircases at either end leading to the floor
above. The upper floor is devoted to the library and
reading room, which consists of one room extend-
ing the whole length of the building, and the height
to the apex of the arched paneled roof is 32 feet.
The tower itself forms a conspicuous feature in the
panorama of Bombay. It is 280 feet high from
the ground to the top of the metal finial. The
height of the first stage, where the square form is
changed, is 68 feet. The second stage, to the top of the
tower, is 118 feet, and the third stage, to the top of the
finial, is 94 feet, making a total of 280 feet. The height
to the center of the clockdial is 167 feet. The external
. diameter of the dial is 1624 feet. The staircase of the
octagonal vestibule is groined in porbunder stone, the
:x'ibs springing from corbeled dwarf columns. The
'landing to the staircase is9 feet wide. This is also
‘groined underneath, the two cross arches springing
from the carved corbeled heads of Homer and Shake-
‘speare, which are ingeniously carved out of the capi-
tals of two large columns supporting the walls above.
The belfry contains the peal of bells, struck mechani-
cally. From the top of the tower a magnificent view
‘may be obtained, not only of the town and harbor,
but also of the country on one side and the sea on the
,other for many wiles. Fifteen feet above the gallery,
in niches cut in the pillars which form the corners of
the octagon, are large figures, each 8 feet high, repre-
senting the different races and costumes of Western

India, and higher still, some thirty-odd feet above the

gallery, where the octagon ceases and the cupola com-
| lmences, are another series of figures of the same de-
seription standing out boldly on the tops of the pillars
supporting the angle ribs of the cupola. From the
top of the octagon, the cupola gracefully rises about
52 feet, to a point on which is fixed a large round ball.
The original plan contemplated a crowning feature of
ornamental iron work, but this has been dispensed
with. The only metal about the cupola is the lightning
conductor, a copper tube 2% inches in diameter, which
runs down to the ground, and is then carried away
and embedded 12 feet below the surface at a point
where water was found. The work was commenced
in 1869 and was completed in 1878. The entire cost of
building with the clock and chimes was contributed
by Premchund Roychund, and it was named the
“Rajabai Tower” in commemoration of the donor’s
mother. The total cost of the building was 5,047,603
rupees, which is equivalent to $2,438,000, which was
more than covered by the munificent gift of four
lakhs and the interest thereon.

A NOVEL WAY OF PROTECTING BUOY-CABLES.

In the use of floating buoys, it frequently happens
that changes in the winds and tides cause the cable to
be dragged about on the bottom and to become fouled
either with itself or with
the bottom. The cable is,
hence, shortened, and the
efficiency of the buoy im-
paired. In a heavy sea the
mooring may part and the
buoy drift away. To avoid
these dangers, Charles A.
Hutehins, of Halifax,

A NOVEL METHOD OF PROTECTING BUOY-CABLES,

Canada, superintendent of lighthouses for Nova Secotia,
has invented and patented a buoy which, when sub-
merged, holds the cable off the bottom, so that it is
payed out and taken in according to the strain on the
floating buoy.

The submerged buoy, as shown in Fig. 4, has a cyl-

indrical body with tapering ends adapted to receive
the cable. The body at one end is pro-

gate to form a barrier extending across
the driveway and footpaths. When the
gate has attained its vertical position,
the rack will have passed the pinion. In
closing the draw, the rack will engage and
turn the pinion in the reverse direction to
cause the gate to be lowered. When the
draw is to be moved toward the right,
the lower rack is brought into action.

THE UNIVERSITY OF BOMBAY.

Doubtless few of our readers have vis-
ited India, but we are very certain that
those who have, found a great surprise
awaiting them. We naturally associate
India with the peculiar style of architect-
ure which is indigenous to that country,
but the truth of the matter is that in a
number of cities, and especially in Bom-
bay, there are many buildings which
would be notable in London or Paris.
We have already illustrated the great
railway station at Bombay, which is one
of the finest buildings for this purpose in
the world, and the University is also spe-
cially worthy of note.

Through the courtesy of Mr. I. N. Par-
manand, of Bombay, we are enabled to
present an interesting engraving of one
of the University buildings. Next to the
huge Secretariat are two smaller build-
ings, both by the late Sir Gilbert Scott.
‘The first is the Senate Hall of the Uni-
versity, and the second the University
Library and Rajabai Clock Tower, which
forms the subject of our engraving. The
University Hall is 104 feet in length, 44
feet in breadth, and the height is 63 feet
to the apex of the groined ceiling. 'The
semicircular apse is 38 feet in diameter.
The University Library and clock tower
were designed by Sir . G. Scott and car-
ried out by the detail drawings prepared
by Mr. Molecev, the resident architect.

vided with an outwardly-flaring rigid
skirt, constituting a drag against the
movement of the buoy through the
water.

In Fig. 2 the submerged buoy is shown
interposed between the sections of the
cable of a floating buoy. The full lines
in the figure indicate the position of the
cables and buoys in calm weather, the
cable in this position being at all times
held above the bottom. When the
floating buoy yields to the action of the
sea or of the winds, the cable becomes
taut, as shown in the dotted lines. When
a heavy sea strikes the floating buoy, the
strain on the upper cable-section is con-
veyed to the submerged buoy, the skirt of
which, constituting a drag, breaks the
greater portion of the strain and trans-
mits but little to the mooring. It is
therefore evident that the submerged
buoy performs the double function of re-
lieving the mooring of strain and of pre-
venting the fouling of the cable. When
thus insured against fouling, a cable
rarely parts.

In Fig. 1 the submerged buoy is shown
holding up the bight of the moorings of
a sunken buoy. A cable supported in
this manner may be readily grappled and
the sunken buoy recovered. Without the
use of the submerged buoy, grappling on
rocky bottoms would be difficult, per-
haps impossible.

Fig. 3 shows a vessel riding out a gale
on a lee shore. The buoy in this case is
attached by one end to the anchor-chain,
so that when dragged under the surface
of the water it will form an effective sea-
anchor in addition to the anchor at the
bottom.

The inventor states that his buoy has
been used for over a year, on the most ex-
posed places on the coast of Nova Scotia,

The total length of the building is 152
feet. The ground floor contains two

THE UNIVERSITY LIBRARY

AND CLOCK TOWER, BOMBAY,

© 1898 SCIENTIFIC AMERICAN, INC.

and has stood the tests to which it has

INDIA. been subjected with gratifying results.
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THE VICTORIA JUBILEE BRIDGE.

the early history of iron and steel
bridge construction, 'The new struec-
ture is being built to take the place
of the old Victoria Tubular Bridge,
whieh, built by Robert Stephenson
for the Grand Trunk Railway in
1849, has now for half a century
been conspicuous asone of the most
notable engineering structures in
the world. The old bridge, which
was a tubular plate iron structure,
square in cross section, was the
third bridge of the kind to be built
by that famous engineer, Robert
Stephenson, son of George Stephen-
son, the builder of the first success-
ful locomotive. The first tubular
bridge of the kind was that built
by Stephenson, assisted by Mr. Wil-
liam Fairbairn, across the Menai
Straits, between the Isle of Angle-
sea and the mainland of Wales. It
carries the tracks of the London
and Northwestern Railway and
forms an important link in the
great mail route between London
and New York. It consists of two
spans of 230 feet and two of 460 feet
in the clear, each of the shorter
spans weighing 630 tons and each
of the main spans 1,587 tons, or
nearly 3% tons to the foot. The
tubes were 15 feet in width and
varied in height from 23 feet at the
ends to 30 feet at the center. The
webs consisted of continuous solid
plating and the top and bottom of
the tubes were cellular in construc-
tion, the full width of 15 feet being
divided in each case into 9 rectan-
gular cells 21 inches square in sec-
tion. The structure was stiffened
laterally by plate gussets 514 feet
deep by 214 feet wide, worked in at
each angle of the tube. The bridge
was, of course, enormously heavy,
and its strength and stiffness were
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VICTORIA JUBILEE BRIDGE—END VIEW, SHOWING PIN-CONNECTED STRUCTURE
ERECTED AROUND THE OLD TUBULAR BRIDGE,

out of all proportion to the light trainloads of that day;| 1850) should be carrying the heavy passenger and
The completion of the new Victoria Jubilee Bridge | at the same time it speaks volumes for the merit of the

across the St. Lawrence, at Montreal, will mmark the |design and good quality of workmanship that a bridge
disappearance-of one of the most famous landmarks in | designed in the forties (the first train passed through in

freight trains of the present day.
The next tubular bridge was built over the Conway,
at a point on the same line a few miles distant from

the Britannia Bridge, and this was
followed in 1859 by the great Vic-
toria Bridge, at Montreal, which
was built on the same system, but
contained several modifications and
improvements. It was the largest
bridge in the world at the time of
its erection, and even to-day must
be reckoned as one of the greatest.
It consisted of twenty-four spans,
each 254 feet long, and one chan-
nel span of 348 feet, the total length
of the bridge and approaches being
6,592 feet. The total weight of all
the spans was 10,000 tons and the
total cost of the bridge was $7,000,-
000—a sum which appears enor-
mous in the present day, but does
not seem so excessive if we remem-
ber that half a century ago -engi-
neers were not equipped with the
splendid machinery and appliances
which are in use to-day, and the
cost of material was very much
greater.

In addition to the Grand Trunk,
other roads made use of the bridge,
and of late years it had become
overburdened with traffic. More-
over, the advantage of using the
bridge for wagon, street-car. and
foot-passenger traffic was obvious.
These considerations finally led to
the removal of the old structure and
theerection of anew bridge of much
greater capacity in its place. As it
was necessary to interrupt the travel
as little as possible, and the exist-
ing piers were found to be adequate
to carry the new bridge, the engi-
neers determined to erect the new
spans around the old tubular strue-
ture and remove the latter piece-
meal after the new work had been
completed.

The new bridge is of the stand-
ard American pin-connected type,

i

’I alt

:‘th\wl | '"

|\ Scran iy

Py ey

THE RECONSTRUCTION OF THE VICTORIA TUBULAR BRIDGE—VIEW FROM EASTERLY SHORE, SHOWING OLD TUBULAR BRIDGE IN COURSE OF REMOVAL,
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with vertical posts and inelined ties. It will have a
double line of railroad tracks (the old bridge had but
one), carried within the trusses, and the floor beams
will be extended, as cantilevers, beyond the trusses
sufficiently to provide for a roadway and sidewalk on
each side of the bridge, the total width of the floor
thus formed being 66 feet.

It will be noticed in the cross-sectional drawing of
the bridge that two lines of rails are laid upon the top
of the old bridge, one at each edge. These were used
to carry a light temporary erecting truss, which was
blocked up on a series of trucks to the required height,
and served to carry each span of the new bridge dur-
ing its erection. The traveling truss was placed over
a given tube of the bridge and the chords, posts, eye-
bars, ete., of the pin-connected span were carried by
it until they had been connected up, when the block-
ing was removed, allowing the new span to rest on its
own bearings. The erection truss was then drawn
forward onto the next tube by means of block and
tackle and a stationary engine which was bolted down
to the next tube ahead. The plan worked so well that
only four to six minutes were consumed in moving the
truss from one pier to the next. Two erection trusses
were used, one on each side of the central channel span.

The reconstruction of the tirst span of the super-
structure of the bridge commenced on December 8,
1897, and was completed on the 25th of the same
month. Work was suspended during the winter and
opened up again on March 23 of this year, when the
erection of the second span was commenced. By
August 19 the whole of the twenty-four spans were in
place, and the total amount of time during
which traffic had been suspended in the
five months amounted to only twenty-five
hours.

When the new spans were all erected and
swung the tedious work of removing the old
structure was commenced. This isin itself
no small task. The rivets have to be cut
and the multitude of parts—plates, gussets,
angles, girders, ete.—must be removed piece-
meal without interfering with the constantly
moving traffic.

Our thanks are due to Mr. Joseph Hobson,

Chief Engineer of the Grand Trunk Rail-
way, for courtesies extended in the prepara-
tion of this article.

—_————t e ———
New Method of Disinfection.

No sanitary subject has received more
attention lately than that of disinfection.
Drs. Walther and Schlossmann give the fol-
lowing details of a new method of disinfec-
tion: By means of a specially constructed
apparatus a mixture of formaldehyde and
glyeerine is sprayed into a room which is to
be disinfected, until a thick fog results;
about 4 pounds of the mixture are needed
per 1,000 cubic feet. The room need not be
hermetically closed during the operation, as
the ordinary circulation of air assists in
spreading the disinfectant, and in enabling
it to reach remote corners. Three hours’
exposure was found sufficient to kill all
germs in the roows experimented on, though
the test objects were purposely chosen of the most
refractory nature.

For example: Pieces of linen thickly coated with
a paste of white of egg and garden soil, dried in an
incubator ; layers of soil 8 or 4 millimmeters thick with
potato skins under and above them ; potato skins
alone. These were placed, open and covered, at vari-
ous heights in the room, in recesses in the wall, on the
floor, under pieces of furniture, in tall glass eylinders,
or in shorter cylinders under a layer of wadding, in the
pockets of thick winter clothing. Faces were also
sterilized by this exposure. Live guinea pigs and rab-
bits were also found to be freed from bacteria in their
skins, their bedding straw, and their excrement.

The authors attribute the very advantageous effect
of adding glycerine to the formaldehyde to its hygro-
scopic character and its power of adhering to and
penetrating most of the ordinary porous materials
found about a household. They anticipate that it
may be found possible to diminish still further the
necessary duration of the period of disinfection, and
that their method will become a much more powerful
agent than any yet known against the spread of infeec-
tious diseases, not only in man, but in the lower ani-
mals.—Prakt. Chem.

PRINCE ALBERT of Monaco is having an observatory
built at the Azores for the taking of magnetic observa-
tions. The advantages of having a station there will
be that a situation will be obtained near latitude 40°;
the permanent causes of perturbation, electric light-
ing, tramways, ete., will not be present; and the geo-
graphical position, intermediate between Europe and
America, would be capable of furnishing useful indica-
tions for the comparison of the magnetic curves ob-
tained in these two parts of the world.

Mysteries of Sound.

Some curious experiences -‘with regard to the trickery
of sound ocecurred to me, says John M. Bacon, in The
Strand Magazine for October, during undergraduate
days at Cambridge, to which I attribute an early pre-
dilection for the science and study of acoustics. While
yet an outcollege man, I was unexpectedly offered a set
of rooms in the Old Court of Trinity, which rooms had
been somewhat hurriedly vacated by a man of uncer-
tain health and nervous temperament, who assigned
no satisfactory reasons for suddenly going into lodg-
ings. It was the commencement of a dull October
term, and I remember well how the bedmaker warned
me against with rooms, which she characterized as
‘dreadful dismal.” The cause, however, of this for-
bidding description was not revealed to me till some
weeks afterward, when boisterous winds chanced to
set in with gloomy November weather, about which
period, when sitting up reading, I used frequently
to hear low, moaniug sounds, as if some creature were
in distress somewhere in the lane outside. No one
could explain the phenomenon, and it was not until
months afterward that I myself searched for the cause,
and, after some little difficulty, discovered it. It was
commonplace enough. In a side room a piece of wall-
paper pasted across a chink had developed a crack,
leaving two jagged or toothed edges, which, under cer-
tain conditions of draught, vibrated rapidly together,
forming as it were a reed, and thus producing the
sound above described.

That ghost, like all others in my experience, was
readily laid ; but another uncanny and more note-

N

necessary to summon visitors, many hundreds in num-
ber, and scattered over a large area, to certain side
shows. A horn or bell conveyed nothing in particular,
but a specially made trumpet, rigged on a scaffold 30
feet high, commanded the whole ground, and a polite
invitation gently spoken to the four winds has been
easily heard by all. Somne ten years ago my attention
was accidentally directed toward kindred acoustical
problems by circumstances which again may be con-
sidered as outside common experience. By the kind-
ness and courtesy of the late Dean Church, I had been
granted the privilege of making use of St. Paul’s
Cathedral for carrying out certain experiments dealing
with terrestrial magnetism. I had chosen for my pur-
pose a quiet summer’s night, and, all due arrange-
ments having been made, I commenced a long vigil,
sitting alone for hours in the loftiest chamber of the
building watching the readings of an instrument,
while a colleague watched a similar instrument in the
erypt 400 feet below. It was while occupying this
elevated position, with attention well braced, and in
that night silence which falls even over our great
metropolis, that I learned how remarkably certain
sounds can be recorded over vast distances. The mea-
sured tramp of the policeman rang as sharp or sharp-
er than if I had been on the pavement beside him.
The fog-horn of the bicycle—then in vogue—could be
heard streets away, and railway whistles on distant
lines and hooters on the shipping far down the river
seemed unearthly in their carrying power and clear-
ness.

The experiences of that night were further confirmed
on yet another occasion when, about the
same period, I chanced to make my first
balloon voyage, and when, by rare fortune,
our balloon drifted over the very heart of
London and almost directly over St. Paul’s
Cathedral, at an elevation of 3,000 feet
above its golden cross. It was a noteworthy
voyage, and deeply impressed upon my mind
afterward by the fact that it was one of
the last conducted by the late Captain
Dale, who shortly afterward lost his life
while ascending from the Crystal Palace
grounds. It was while we were maintaining
a high elevation that we made out Ken-
nington Oval immediately below us, and we
could actually watch a game of cricket in
progress. Soon, however, it became appar-
ent that play was suspended, and then,
manifestly in our honor, a ringing cheer

came up with a distinctness that I was

wholly unprepared for. I learned then that
an English cheer is a very arousing, and

may become a very astonishing, sound ; but

my wonder grew as we swept on and pre-

sently caught the gathering rattle of the
streets below, which soon increased and

grew to a deafening roar positively painful

by its harshness and intensity. So far,

these experiences were but proofs of the

great carrying power aloft of loud and

familiar natural noises, but I was now to be

PORTAL VIEW OF THE TWELFTH SPAN, SHOWING ROADWAYS AND
SIDEWALKS CARRIED ON EXTENSIONS OF THE FLOOR BEAMS,

worthy occurrence shortly afterward taught me yet
more clearly how capricious sounds may become, and
how hard to locate or explain. In a neighboring stair-
case there lived (I beg pardon, ‘ kept”) another friend
of mine, a man of much tougher fiber, who was read-
ing—and over reading—for a medical examination, and
once, through a sleepless night, he was driven to dis-
traction by what, in the morning, he described as
mysterious voices apparently in the court outside, ac-
companied by rappings on a tin tray or the like; yet,
as often as he rose and went to the window, there was
nothing to be seen, an<] at last his overwrought nerves
gave way, and were not to be relieved until some of
his friends succeeded in finding the cause of his dis
turbance, which was this: Over the way, in Caius
College, where building was going on, an engine had
broken down and workmen had been employed through
the night in tinkering it up. This was the sole and
sufficient explanation. It satisfactorily accounted for
the existence of midnight voices and for the weird
tappings, excited imagination supplying all the rest.

The instructive fact, however, brought home to my
own mind was how unaccountably sounds may seem
to behave themselves when the mind fails to interpret
them aright, and how strangely different even a familiar
noise may sound when heard amid dead silence. It
has been my good fortune meore than once since then
to dispel idle imaginings that had been causing real
disturbance and distress.*

Ocecasions also have arisen which have stimulated
me to construct sound instruments which, in perform-
ing certain novel functions. should attain objects of
practical value. For example, on the occasion of an
annual flower show held in my grounds, it has been

* Once in 1895, in the case of the famous Ham ghost, near Hungerford.
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impressed quite equally with the penetra-
tion into upper air of Nature's softer music.
It was squally weather that day, and, as
evening approached, the wind grew rough
with gathering storm. We were at that tiine scudding
fast over Hertfordshire, where the country was well
timbered, and ever as we passed high over woods, then
in full foliage, a soft murmur would fill our ears, and
it seemed almost incredible that this was but the
tossing trees singing to us half a mile below. There
were other sounds, of course. Anon would come the
bark of a dog from—where? Or the whistle of a
train scarcely yet visible in the distance deep down.

Altogether it was firmly impressed upon me from
that time onward that a balloon ascent properly
arranged would offer an exceptional opportunity for
studying many problems in sound which could not fail
to repay fresh investigation and experiment; and it
is not a little curious that, although acoustiecs have
occupied the special attention of many scientists, no
one has come forward to systematically utilize the
balloon in the service of that all-important branch of
science.

Proposed Memorial to Clerk Maxwell,

It is proposed to place in Corsock parish church, by
half-guinea subscriptions, a suitable memorial of the
late Prof. James Clerk Maxwell. There is already in
the church a memorial to the memory of his revered
father, John Clerk Maxwell, by whose influence and
exertions the church was originally built. Thischurch
is chosen for the memorial, as Maxwell's connection
with it through life was very close. He was led to it
as a chiid by his father; taught in its Sabbath school ;
was ordained an elder within its walls, and acted as
such up to the time of his death ; gave liberally toward
its endowment, and the first and largest subseription
toward the manse; was a trustee of the church and
properties, and otherwise interested himself in its
behalf.
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Sorrespondence.

House of a New Zealand Chief.
To the Editor of the SCIENTIFIC AMERICAN :

Allow me to call attention to a slip in your usually
accurate paper. In the issue of October 8 the front
page has a number of good views to illustrate Mr.
Sidney Dickinson’s lecture on New Zealand, but the
first one, which is entitled ‘‘ Front of Tribal Assembly
House.” is nothing of the kind. It is the gable end of
a chief’s food house or pdtaka, a structure raised on
posts and covered with thateh. The roof projects over
the carved end and usually terminates in elaborately
carved barge boards. The specimen figured, a very
fine one, is now in the Bernice Pauahi Bishop
Museum of Polynesian Ethnology and Natural History
in Honolulu. WiLniAM T. BRIGHAM, Director.

Bernice Pauahi Bishop Museum, Honolulu, H. I.,

O
Spirit Slate Writing.
To the Editor of the SCIENTIFIC AMERICAN :

Your exposés of tricks as practiced by spiritual fakes
have been observed, and I am sorry to say that I be-
lieve you stopped too soon, if the prime object was to
enlighten the people, for 1 have the best of reasons to
believe that in no other way can that matter be given
than through the sheets of your publication, for as
such they will be aceepted as worthy of consideration
by at least those who will reap the most benefits from
your articles. 1 do not think that there is any one
person who can fully grasp the extent that the so-called
spiritual manifestations are practiced in this country.

Salem, Ohio. F. F. R.

[We have so many letters commending Mr. Robin-
son’s series of articles on ‘ Spirit Slate Writing and
Kindred Phenomena ” that we have decided to pub-
lish the manuseript in book form. most of the work
being unpublished. It gives us pleasure to announce
that the book is now in press and will be published by
the time this paper is issued.—ED.]

The 12-inch Versus the 13-inch Gun.
To the Editor of the SCIENTIFIC AMERICAN :

Although I agree with you most heartily in your
agitation of the exchange of the new 12-inch gun for
the 13-inch in the ‘‘Alabama” class, yet it seeins to me
that in recent comparisons in your paper the power of
the 13-inch rifles with which it is proposed to arm the
‘“ Alabama ” is underestimated.

Let me take, for example, Mr. Shute’s letter in your
last issue, where he compares the 12-inch British wire
gun, with a muzzle energy of 83,020 foot tons, with our
13-inch gun, giving that only 33,627 foot tons energy.
This is unfair, because the energy of the English gun is
here calculated for smokeless powder and our gun
only allowed brown powder. Now, our large guns are
being supplied with smokeless powder, and that is what
these guns should now be considered as using. The
13-inch gun will then have a muzzle velocity of 2,400
foot seconds, giving a muzzle energy of 43,922 foot tons.
Further, Mr Shute does not think that our gun could
be handled nearly as rapidly as his own.

If we take some actual results in the British navy,
we find that the best rate of fire for the 12-inch gun is
one round in 1 minute 4 seconds, and for the English
13'5-inch gun, one round in 1 minute 27 seconds.
Now, our 13-inch gun is 8 tons lighter than the 13-5-inch
cun, and, moreover, for the ‘* Alabama ™ class, it will
have a considerably improved mounting and breech-
ing. It seems to me not unfair, then, to take its rate
of fire as one round in 1 minute 15 seconds. Now, if
we work out on this basis the fireenergies per minute
for the 13-inch and 12-inch gun, we shall get 835,956 foot
tons for the American and 80,956 for the British gun.

Finally, it must be remembered that at normal battle
range, say 1,500 yards, the 13-inch rifle would show a
considerable proportionate increase of energy over the
12-inch, due to the fact that the lighter shell loses its
veloeity inueh more quickly. GEORGE B. Moobpy.

Massachusetts Institute of Technology, Boston, Mass.

[It is true that by the use of smokeless powder the
energy of the 13-inch gun would be greatly increased,
but it would stili be considerably less than that ob-
tainable with the new pattern 12 inch gun, and its re-
lative efficiency (obtained by dividing the energy by
the weight of the gun) would be very low compared
with the new weapon. The English 12-inch gun has a
record of 47 seconds between two rounds with a trained
crew. Our new gun, on account of the new breech
mechanism, will be even more rapid in its fire. Grant-
ing the 13-inch would use swmokeless powder, the
argument is still overpoweringly strong in favor of re-
placing the 13-inch weapon by the new 12-inch on the
* Alabama ” class.—ED.]

4O+ - -

ProOF. VINCENJI has been examining the so-called
holy water from a much frequeunted church in a Sar-
dinian town. It swarmed with microbes, Léffler’s ba-
cillus among others, Cultures and inoculations identi-
fied the thing, and at the time there were four cases of
diphtheria in the place, one terminating fatally.—The
British Architect.

Miscellaneous Notes and Receipts.

The Dutch fishermen observe the precaution of killing
the fish caught as soon as they reach the shore, while
the French fishermen leave their booty to die of suffo-
cation. It is to be desired that the Dutch custom be
generally adopted, not only for reasons of humanity,
but also because promptly killed fish will furnish a far
better and more relishable meal.

The most recent investigations by Dr. Linden-Kosl
have demonstrated that the starting point of the Gulf
Stream does not lie in the Straits of Florida, but in
the ocean districts between and near the West Indian
Islands near Binioni. The quantity of warm water of
the Gulf Stream is about sixty times as large as the
water contents of all streams of the earth at their
mouths.

Production of Baroscopes.—Dissolve 10 grammes of
camphor, 5 grammes of saltpeter, 5 grammes of sal am-
moniae, in 105 grammes of alecohol (90 per cent) and 45
grammes of distilled water. After filtering, fill glass
tubes 2 centimeters wide and 50 centimeters long with
this solution, cork up well below and above, seal and
fix on boards by means of wire, similar to barometers.
The changes of the solution signify the following :
Clear liquid, bright weather ; crystals at bottom, thick
air, frostin winter; dim liquid, rain ; dim liquid with
small stars, thunder storms; large flakes, heavy air,
overcast sky, snow in winter; threads in upper por-
tion of liquid, windy weather ; small dots, damp
weather, fog; rising flakes which remain high, wind in
the upper air regions; small stars in winter on bright
sunny day, snow in one or two days. The higher the
crystalsrise in the glass tube in winter, the colder it
will be.—Neueste Erfindungen und Erfahrungen.

To Protect Lead Pencil or India Ink Sketches.—The
above drawings are protected from blurring by coat-
ing them with collodion to which two per cent of stear-
ine from a good stearine candle is added. Lay the
drawing on a glass plate or a board, and pour the mix-
ture over, in the same manner in which the photo-
grapher treats his plates. After 10 to 20 minutes the
drawing is dry, and entirely white, possessing a dull
luster, and is so protected that it can be washed off
with water, without fear of injuring it.—Die Kreide.

Remedy for Damp Cellars.—Take old preserve cans
and put therein calcium chloride, a pound of this salt
sufficing for a large cellar. The same attracts the
water from the air, which collects in the cans. This,
however, is not poured away, but is evaporated on a
strong fire, whereby the salt crystallizes again and
becomes fit for renewed use. Especially for potato
cellars this process is very serviceable, since the sprout-
ing of the potatoes, though not entirely prevented, is
considerably retarded thereby.—Maler Zeitung.

Testing Commercial Chrome Yellow.-——Many commer-
cial chrome yellows contain admixtures for producing
the right shade, such as lead chromate, clay, barium
sulphate, caleium carbonate, calciumsulphate, etc. For
analyzing a chrome yellow containing lead chromate,
lead sulphate, barium sulphate, calcium sulphate,
calcium carbonate, and clay, the following method is
proposed: Treat 1 grm. of the finely powdered pig-
ment at a moderate heat with 100 e. em. of dilute hy-
drochlorie acid in the proportion of 1 to 20, which is
added in three installments. Allow to settle and pour
the clear liquid through a filter. Wash out with warm
water and estimate liine and sulphuriec acid in the fil-
trate. The residuum is, at an ordinary temperature,
treated with 50 e¢. em. of ammonium acetate solution
of 1'04 specific gravity. The solution must be neutral
or faintly alkaline at most. Wash out the residuum
with warm water. The filtrate, which contains lead
sulphate, is brought to dryness in a weighed platinum
crucible, and the lead is weighed as sulphate. The
residuum from the treatment with ammonium acetate
contains lead chromate, barium sulphate, and clay. It
is suspended in 50 e¢. cm. of water and boiled with 25
c. cm. potash lye of 112 grms. of KOH in the liter.
The lead chromate decomposes into soluble potassium
plumbite and potassium chromate, while barium sul-
phate and clay remain unattacked and are separated
in the usual manner. The chromiec acid is estimmated in
a special portion of the substance, according to Bun-
sen’s iodo-metric method.—M. Willeux, in the Bulletin
d’Associété Belge, 1898, p. 163.

O —
Social Life of Clerks,

Some people say that the private character of an
employé should have no bearing upon his relations
with his employer; that so long as he does his work
satisfactorily it is nobody’s business how he spends his
time away from the store. This is a fallacious idea,
however. In railroads, banks, and other lines of busi-
ness there is strict wateh kept upon the habits of em-
ploves, and if they are known to be spending their
spare hours in dissipation, it is not long before they
are dropped from their positions. Employers know
that it is only a question of time when fast living
means stealing.—The Keystone.
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Science Notes.

The sanitary authorities of Sutton Surry, England,
have gone into the perfume business in an unusual
manner, for they are producing lavender on their sew-
age farm.—The British Architect.

At Stoke Newington, England, the local vestrymen
recently rearranged part of the drainage system and
constructed a ventilator in one of the streets. They
failed to connect the ventilator with the sewer, and
quietly awaited developments. To their great delight
the result was entirely satisfactory. Letters of comn-
plaint regarding offensive odors were numerous, and
when public resentment reached a climax, the local
authorities complimented the writers on the strength
of their ilnaginations.

Venice without its waters would be a far less pictur-
esque place than it actually is. And such a state of
affairs, we are led to believe, may eventually come
about. The regular increase in the delta of the Po
has been studied by Prof. Marinelli. Comparison of
the Austrian map of about 1823 with the records of
surveys made in 1893 shows that the mean annual in-
crease during those seventy years has been about
three-tenths of a square mile; and from all known
data it appears that the total increase during six
centuries has been about 198 square miles. The in-
crease is continuing, and the Gulf of Venice is doomed
in time to disappear. No immediate alarm need,
however, be excited, for Prof. Marinelli caleculates that
between 100 and 120 centuries will elapse before the
entire Northern Adriatic will have become dry land.
—London Chronicle.

The berries of the yew have killed many persons,
and it is pretty well known nowadays that it is not
safe to eat nany peach pits or cherry kernels at once.
Among the garden plants commonly in vogue which
possess a poisonous nature botanists mention the
jonquil, white hyacinth, and snowdrop, the narcissus
being also particularly deadly—so much so, indeed, that
to chew a small scrap of one of the bulbs may result fa-
tally, while the juice of the leaves is an emetic. There
is enough opium in red poppies to do mischief, and the
autumn crocus, if the blossoms are chewed, causes ill-
ness. The lobelias are all dangerous, their juice,” if
swallowed, producing giddiness, with pains in the
head. Lady’s slipper poisons in the same way as does
poison ivy. The bulbs seem to be the most harmful.
Lilies of the valley are also as poisonous. The leaves
and flowers of the oleander are deadly, and the bark
of the catalpa tree is very mischievous. The water
dropwort, when not in flower, resembles celery, and is
virulent.

In connection with the recent disastrous ending of
the company that established works in Maine for ob-
taining from the ocean the gold contained in its salts,
a statement appears in The Mining Press, of San
Francisco, from Mr. Pack, assayer of the United States
Mint in that city, concerning his own experiments in
this line. He has found gold in the ocean water pro-
per only in solution and amounting to about 05 of a
grain to the ton—in value about two cents—the gold
in the water of San Francisco Bay being probably
about twice that amount, though largely in a finely
divided state, only a portion being in solution. The
quantity of gold and silver actually contained in the
ocean water and the possibility of profitably extract-
ing them has long been under discussion. Malaguti
and Durocher’s well-known experiments resulted in
the discovery of silver in water, but no note is made
of any gold. Later, in 1872, Sonstadt discovered gold
in sea water, and though not stating the exact amount
found, he reported it tobe less than one grain to the
ton of water. In a paper read before the New South
Wales Royal Society on this subject Prof. Liversidge
estimates the sea water of the coast in that region to
contain a very small amount of gold to the ton, namely
0°5 grain.

The ‘‘Antarctic” having returned to Tromss with
the Swedish expedition under Dr. A. G. Nathorst, some
notes of the results have been published. Bear island
was surveved and a good map was made, which shows
that the ‘* old maps are quite incorrect.” The geologi-
cal work was also successful. Previously only car-
boniferous strata were known, and an old roek without
fossils. In this the expedition found fossils showing
the age to be Silurian; and, besides, another series
was discovered. the age of which is probably De-
vonian. The geologists also discovered fossils in the
**Three Crowns,” forming the top of Mount Misery,
which will probably prove to be of Jurassic age. The
geology of the little island is consequently of great
interest. Some new zoological and botanical discov-
eries were also made. The expedition went as far
north as 80° 14’ lat., and if it had reached there a little
earlier might have easily gone still further north ; but
it appears that the scientific work of the expedition
has been most successful ; large geological, botaniecal,
and zoological collections have been made. The
geology. botany, and zoology of King Charles Land are
now completely known, and important connections
between the geology of Spitzbergen and that of Franz
Josef Land have been established.
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THE NAVIES OF THE WORLD.
I. GREAT BRITAIN.

The present article on the British navy is the first of
a series on the navies of the world which will appear
during the next few months in the columns of the Sci-
ENTIFIC AMERICAN. The great popularity enjoyed
by the SPECIAL NAVY EDITION and the large number
of requests that have reached this office for a series of
illustrated papers on the leading navies of Europe
make it evident that the newly awakened interest in
naval matters will render such a series particularly ac-
ceptable at this interesting and critical period of the
world’s history.

The British navy is selected for first consideration,
as holding the same predominant position in the East-
ern as our own navy does in the Western Hemisphere.
Of the two chapters devoted to
this navy, the first will deal with
the battleships and armored
cruisers, the second with the
protected cruisers, gunboats, and
torpedo craft.

Including all the new vessels
that will be laid down in the
private and government yards
by the close of the year, the offi-
cial lists show that the fighting
ships of the British navy of all

giant. The cruisers’ guns would burst astorm of harm-
less shells against the battleship’s belts and turrets,
while the 12-inch shells of the latter would pierce the
cruisers from side to side. Their light gun shields and
casemates, moreover, would prove to be little better
than shell traps, serving, as did the thin turret shields
of the ‘“Oquendo,” at Santiago, merely to burst the
heavy shells as they passed through and insure the
death of the whole gun detachment which was shel-
tered (?) behind it.

Although the brunt of the battle will fall upon the
line-of-battle ships, the cruisers and torpedo boats that
accompany the opposing fleets would probably assist
in dealing the decisive strokes when the ships of one or
other side had been badly crippled. After a battleship’s

unarmored ends had been blown away, her engines or

classes, from battleships to tor-
pedo boats, make a grand total

these 34 ships, we would mention their size, seaworthi-
ness, and speed, and in these respects they are peculiar-
ly suited to the needs of a nation whose possessions are
found in every quarter of the globe. The average size
is over 14,000 tons, they all, with two exceptions, have
a clear freeboard of from 20 to 25 feet, with a main deck
extending unbroken from stem to stern, and the aver-
age speed is 18 knots.

Cominencing with the oldest of these ships, we have
the **Nile” and ** Trafalgar,” completed in 1890 ; sister
ships of 11,940 tons, 1634 kuots, and 1,200 tons coal
capacity. They are notable for their heavy armor, the
belt being from 16 to 20 inches, the bulkheads from 18
to 14 inches, and the turrets 18 inches in thickness. The
16 to 20-inch armor is earried up to the main deck amid-
ships and around the bases of the turrets, while above

this is an armored redoubt of
inch armor. The main battery
nsists of four 67-ton 1314-inch
ans, the secondary battery of
ght 4'7-inch rapid-firers. The
efensive qualities of these ships
re excellent ; the defects are the
w freeboard (about 13 feet, or
1e same as our ships of the
Oregon” type) and the very
ght secondary battery.
The next group of ships to be
uilt was the 8 large vessels of
1e ‘“ Royal Sovereign” class, of

of 625 vessels. This total is made
up as follows: Armored vessels,
comprising battleships, coast de-
fense vessels, and armored cruis-
ers, 103 ; unarmored vessels, in-
cluding protected cruisers, un-
protected cruisers, and gunboats,
226 ; destroyers, 106; torpedo
boats, 190.

The above estimate, it must be
remembered, includes all vessels
that appear on the official lists
of the navy. Some of them are
necessarily old ships whose slow
speed and out-of-date armament

hichthe *‘ Resolution,” Plate 3,

one. They were completed
etween the years 1892 and 1895,
nd were designed by Sir Wil-
am White, the chief naval con-
ructor, who has designed all the
iter ships of the British navy,

1icluding those of the Naval
lefense Act of 1889. He in-
sted that a warship must be
raworthy, commodious, com-
rrtable for the crew, carry her
2= uns high above the water, and
N ~ ave good speed and large coal-
arrying capacity, in addition to

would greatly restrict the sphere
of their usefulness. While they
are by no means obsolete and )
could render good service on thée —
innermost lines of defense, or at
the remote and less important

stations of the empire, they can-
not justly be included in an esti-
mate of the modern British navy.
By way of eliminating these old-
er vessels, we will apply a scale of
speeds, omitting all ships in the
repective classes which fall below
the speed limit. This test is a
more representative one than
might at first sight be supposed ;
for with the gradual introduction

4;— A A

eing heavily armed and armor-
1. To embody all these fea-
wres involved a large ship, and
ence the new vessels had a dis-
lacement of 14,150 tons. They
arry 1,800 tons of coal, are of

97

~—>,.. 7'5 to 18'0 knots speed, and are
rotected with compound armor
s follows: Belt, 18 inches; gun
ositions, 17 inclies; bulkheads,
3 inches; and deck, 3 inches.
'he armament consists of four
314-inch breech-loaders, ten 6-
1ch rapid-firers, and 38 smaller
.w. apid-fire and machine guns
«—: 'he other ships of this class are
he ‘ Empress of India,” the

of superior armor, guns, and con-
struction, there has always been
a proportionate increase in the
speed of war vessels.

Omitting, then, all battleships
that fall below about 14 knots
speed, coast defense vessels below
10 knots, armored cruisers below

‘‘ Magnificent” Class—14 900 Tons.

and two additional 6-inch guns on main deck.

17 knots, protected cruisers be-
low 15 knots, and gunboats be-

low 12 knots, we get the follow-
ing results: Armored vessels, 96 ;
including 54 battleships, 25 coast
defense vessels, and 17 armored
cruisers. Unarmored vessels, 194 ;
including 97 protected cruisers
of from 14,000 to 2,000 tons and
97 small cruisers and gunboats of
2,000 tons and less. Adding these

Hood,” which differed from the

Also **Formidable ” Class, with continuous waterline belt thers in having her guns car-

ied in turrets, the freeboard
eing reduced to 14 feet, the
‘Ramillies,” *‘ Repulse,” *‘ Reso-
ation” (see Plate 3), ‘‘ Revenge,”
nd ‘*Royal Oak.”

At the samme time two smaller
at faster battleships were built,

totals to those of the destroyers

he ‘‘Barfleur” and ‘‘Centu-
ion,” whose particulars are as
ollows : Displacement, 10,500

ons ; coal, 1,240 tons; speed, 1814
inots ; armor, 12-inch compound
relt and bulkheads, 9 inches on
:un positions, and 214-inch deck.
[he armament is light for ships
f this size, consisting of four 10-

nch breech-loading guns, ten 4:7-
nch rapid-firers, and twenty-

and torpedo boats gives a grand
total of 586 efficient and up-to-
date vessels.

‘While there is, of course, great
strength in numbers, the real
fighting power of the British navy lies in its fleet
of 54 seagoing battleships. These constitute the main
line of defense, and if this line should ever be pene-
trated and its ships dispersed or sunk, all the other
500 vessels could not save the vast British empire from
dismemberment or the ‘‘tight little isle ” itself from in-
vasion. It is a sound axiom in naval warfare, the
naval warfare of steel armor and high-powered guns,
that no vessel can fight outside of her class with any rea-
sonable hope of sucecess—not, at least, where the oppos-
ing ships are handled by crews of equal efficiency.
Battleship must be opposed by battleship, eruiser by
cruiser, torpedo boat by torpedo boat destroyer. A
fleet of unarmored cruisers could no more lie in the
line of battle against a fleet of armored battleships
with any hope of success than a pygmy could fight a

‘* Canopus” Class—12 950 Tons.

NAVIES OF THE WORLD—I. GREAT BRITAIN.

steering gear crippled, or her heavy guns dismount-
ed, the armored cruisers and the more powerful of
the protected cruisers might be trusted to close in
and finish her—and this duty they would undoubtedly
perform. But this always presupposes that the bull-
dog has had its teeth drawn, and such work can only
be done by the battleship.

The 54 battleships may be subdivided most advant-
ageously according to their age, according as they were
built in the present or the preceding decade or at an
even earlier date. Under this distribution we get 34
battleships 10 years old or less ; 11 battleships over 10
and less than 20 years old ;: and 9 battleships that are
over 20 years old and have been refitted and rearmed
or are soon to be so.

If asked to name the most characteristic features of

© 1898 SCIENTIFIC AMERICAN, INC.

1ine smaller guns.

The next building programme
included nine more huge vessels
that were similar to the ‘‘ Royal
Sovereign” class but were larger
and embodied such modern improvements as wire-
wound guns and Harveyized steel. These are known
as the ‘*Majestic” class, after the first of them which
was completed. The others are the ‘* Jupiter,”
* Magnificent,” ‘ Mars,” ‘‘ Ceesar,” ‘‘Prince George,”
‘“Hannibal” (see Plate 2), ‘‘Illustrious,” and ‘‘ Vie-
torious.” As compared with the ‘‘Royal Sovereign”
class, the ** Majestics™ have 750 tons more displacement,
carry about the same amount of coal, and have the
same speed. The higher quality of the steel used in
their armor (Harvey steel) permits the thickness to be
reduced, and hence a larger area of the ship can be cov-
ered. Thus in the *Royal Sovereign” class the main
belt extends vertically only as high as the flat protec-
tive deck ; while in the ‘‘ Majestics” the 9-inch belt is
carried up tothe gun deck (see diagram). Moreover, the
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3.—First-class Battleship ‘‘ Resolution.” * Royal Sovereign” Olass of Bight Ships. 4.—Forward Pair of 1314-inch, 67-ton Guns of the * Resolution,” Mounted in

Dlsl]grlacement, 14,150 tons. Speed, 17’5 to 18 knots. Bunker Capacity, 1,800 tons. Armor : Belt, Barbette.
inches; barbettes, 17 inches; casemates, 6 inches; deck, flat, 8 inches. Armament, four 13}§-inch, ten Height of guns above sea, 27 feet.
6-inch rapid-firers, thirty-six smaller guns. Torpedo Tubes, 7 (two submerged), Complement, 73C.

Date, 189 to 1895 Note : In the * Resolution?’ class the large Euns are mounted in the open. In the *Majestic,” ¢ Canopus,® and
s .

** Formidable * classes they are protected at the breech by hoods of 6-inch stee!.

ey i

e

i

5.—First-class Turret Battleship ‘‘ Hood.” One of this Type.

Displacement, 14,150 tons. Speed, 175 knots. Bunker Capacity, 1,800 tons. Armor: Belt, S . 3 i
18 inches; tun%ts, ’17 inches; casemateg, 6 inches; deck, flat. 13 inches. Arl’nalnent, four 134-inch, ten L] L L D S i CIE ] s DR L
6-inch rapid-firers. thirty-six smaller guns. Torpedo Tubes, 7 (two submerged). Complement, 730.
Date, 1893.

Bunker Capacity, 1,240 tons. Armor: Belt,
12 inches; barbettes, 9 inches; deck, 2 to 214 inches. Armament, four lf)-inch, ten 4-7-inch rapid-firers,
twenty-seven smaller guns. 'l‘orpedo Tubes 7 (two submerged). Complement 606. Date, 1894.

7.—PFlirst-class Battleship ‘‘ Renown.” Also six of *‘ Canopus” Class, improved 8.—Forward 10-inch Guns of the ‘‘Renown.”

‘‘Renowns ” of 12,950 tons and 1834 knots.

Displacement, 12,350 tors., Speed, 18 knots. Coal, 1.800 tons. Armor, 8-inch belt, 10-inch barbettes.
rmament, four 10-inch, ten 6-inch rapid-firers, fourteen 3-inch rapid-firers, twenty-one small guns. 'Mor=
pedo Tubes, 5 (two submerged). Complement, 674. Date, 1896.

The six ships of the **Canopus ’ class (1834 knots) carry four 12-inch guns and twelve 6-inch rapid-firers.

B kel | oty e

9.—Armored Cruiser ‘‘ Imperieuse.” Also ‘‘ Warspite.” 10.-—Armored Cruiser * Australia.” Seven of this Class.

l)ls;o»lacement, 8,400 tons. Speed, 16”7 knots. Bunker Capacity, 1,130 tons. Armor: Belt, Displacement, 5600 tons. Speed, 18 knots. Bunker. Capacity, 900 tons. Armor: Belt, 10 inches;
10 inches; barbettes, 41§ inches; deck, 2 inches flat, 4 inches slopes. Armament, four 92-inch, ten 6-inch barbettes, 414 inches; deck, 2 inches on flat, 3 inches on slopes. Armament, two 9-2-inch guns, ten 6-inch
rapid-firers, twenty-four smaller guns. Torpedo Tubes, 6. Complement, Baa, Date, 1886. rapid-firers, twenty-two smaller guns, Torpedo Tubesy 4, Complement, 44. Date, 1888,

From Photographs by Symonds & Co., Portsmouth, England, NAVIES OF THE WORLD—I. GREAT BRITAIN,
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waterline is further protected by sloping the sides of
the protective deck, these slopes being 4 inches in
thickness. The belt, the slopes, and the coal protec-
tion present a resistance equal to 18 or 19 inches of
Harveyized steel. The main battery is protected by 14
inches and the secondary battery by 6 inches of Harvey
steel. The armament is also more powerful, consisting
of four 12-inch wire-wound guns, twelve 6-inch wire-
wound rapid-firers in casemates protected by splinter
bulkheads, eighteen 38-inch rapid firers and twelve
3-pounders, besides eight machine guns.

In both the ‘‘Royal Sovereign” and the ‘‘ Majes-
tic” the main battery is carried ‘‘en barbette,” that is
to say, the guns fire over the walls of a fixed barbette,
and have no turret armor to protect them. This sys-
tem has been permanently adopted in the British
navy on account of the greater height at which the
guns can be carried, and the greater ease of manipu-
lation, owing to the fact that only the guns, and not
the turrets and guns, haveto be trained. Inthe ‘‘ Royal
Sovereign” the gun crew are entirely exposed, but in
the ‘‘Magnificent” and . all later ships, a sloping
shield, 6 inches in thickness (equal to about 9 inches
vertical), protects the breech and the gun-crew.

The next vessel, the ‘‘Renown” (1896), showed a
tendency to return to smaller displacement, and obtain
higher speed at the expense of the armament, the lat-
ter being absurdly light for a ship of her size. The
particulars are as follows : Displacement, 12.350 tons ;
speed, 18 knots; armor belt, 8 to 6 inches; gun posi-
tions, 10 inches; armament, four 10-inch, ten 6 inch
rapid-firers, fourteen 3-inch, and twenty-one smaller
guns.

Following the ‘‘ Renown” come the six vessels of the
‘*Canopus” class (Plate 7), which are a great improve-
ment over the former ship. Although they are only
600 tons larger, they have a much higher speed, a
larger coal supply, and ecarry 12-inch in place of 10-
inch guns, besides two extra 6-inch rapid-firers. The

particulars are : Displacement, 12,950 tons; speed, 183"

knots; coal supply, 1,850 tons; belt armor, 6 inches,
associated with 3-inch sloping deck; gun positions, 12
inches. Armament, four 12-inch, twelve 6-inch rapid-
firing, and eighteen smaller guns. These ships will be
completed this and next year. The other ships of the
‘*“ Canopus” class are the ‘ Albion,” * Glory,” *“ Go-
liath,” * Ocean,” and ‘* Vengeance.”

The next programme, which is now under construe-
tion, called for three sister ships, the ‘‘ Formidable,”
‘“ Immplacable,” and ‘*‘ Irresistible,” which are to be even
larger than the ‘* Majestic” class and of at least half a
knot greater speed, steaming 18 knots under natural
draught. The armament is to be increased over that
of the ‘“ Majestic” by the addition of two 6-inch rapid-
firers, while the side armor will be carried out to the
stem and stern.

Under the supplementary vote this year for the in-
crease of the navy, three other 15,000-ton ships, simi-
lar to the ‘* Formidable,” were ordered. All six of
these ships will be armored with Krupp steel, and
the weight so saved in armor will be put into speed,
armament, or ammunition supply. The three latest
ships are to be of 183 knots speed.

Passing now to theeleven battleships over ten and less
than twenty years old, we notice first what are known
as the **Admiral” class, completed bet ween 1886 and 1889.
There are six of these : The ‘* Benbow,” “‘Collingwood,”
‘“Howe,” ‘* Rodney,” ‘‘ Anson,” and ‘ Camperdown.”
Thesmallestisthe ‘*Collingwood,” of 9,500 tons,and the
other five are of 10,600 tons displacement, while the
speed of all six is about 163{ knots per hour. The main
armament of the ‘ Collingwood” consists of four 12-
inch guns (not wire-wound) ; that of the ‘** Benbow” of
two 1614-inch 110-ton guns ; and that of the other four
ships, of four 13t4-inch 67-ton guns. The freeboard of
the ships is low (about 138 feet), and the main battery
is carried ‘‘en barbette.” The armor is of the com-
pound type, 18 inches in the belt, 16 inches in the bulk-
head, from 12 to 14 inches in the barbettes. The
secondary battery of six 6-inch rapid-fire guns is car-
ried amidships, without any protection. The coal
capacity is 1,200 tons. The good features of these
ships are their heavy main battery, the heavy armor
of belt and barbettes, the good speed, and large coal
capacity. The weak points are the low freeboard, render-
ing the ships not very seaworthy; the feeble secondary
battery, and the lack of armor protection to the latter
and to the bases of the barbettes, which are not cov-
ered by the armor belt.

Another and more serviceable ship is the ¢* Sanspa-
reil,” 1889, sister ship to the ill-fated ‘* Victoria.” She
is of 10,470 tons and 172 knots, with belt and turret
armor 16 to 18 inch, compound. She ecarries as main
armament two 110-ton guns in a forward turret and
one 10-inch rifle aft. In broadside are twelve 6-inch
rapid-firers, supplemented by twenty smaller.guns.

Other ships are the *‘ Colossus ” and *‘ Edinburgh,” of
9,420 tons and 14'2 knots, armed with four 12-inch rifles
in turrets, five 6-inch slow-firers and twenty smaller
guns. They carry compound armor 16 to 18 inches
thick. They are of the central citadel type like our own
‘‘ Texas,” and, with their coal supply of 970 tons, are
fairly serviceable ships.

Considerably older than these are the turret ships
‘“ Conqueror ” and ‘‘ Hero” (1882) of 6,200 tons, 15°3 knots
speed, and 650 tons coal supply. They carry two 12-
inch guns forward in a turret of 12-inch armor and on
the upper deck have four 6-inch slow-firers.

The third class includes nine battleships built more
than twenty years ago. They have an average displace-
ment of 8,872 tons and an average speed of 14'1 knots.
The largest is the ‘‘ Dreadnaught,” of 10,820 tons and
137 knots, the smallest the ‘‘Rupert,” of 5,440 tons
and 14 knots speed. Some of themn, such as the ** Mon-
arch,” “ Alexandra,” and ‘‘Sultan,” have been re-en-
gined, reboilered, and partially rearmed with modern
guns. [t is proposed to rearm and refit the others.

The twenty-five coast defense vessels range from the
big ‘‘ Inflexible,” of 11,880 tons,24inch armor, 12'8 knots
speed, and armament of four 16-inch 80-ton guns, to
the ‘‘Orion,” of 4,870 tons, 12 knots speed, 8 to 12-inch
armor, and main armament of four 12-inch muzzle-
loading rifles. Among these are included the old broad-
side line-of-battle ships of the seventies, such as the
‘* Agincourt,” 10,600 tons and 12 knots, the ‘‘ Nelson”
and ‘‘ Northampton,” of 7,610 tons and 1314 knots, and
othersof a similar class. They are fine, high freeboard
ships, and afford good gun platforms. They have pro-
tective decks, from 534 to 12-inch side and citadel armor,
and, if rearmed,would prove to be highly serviceable
for coast defense. There is a strong movement afoot to
carry out this rearmament, and it will probably be
done.

Great Britain has only of late years taken up again
the construction of that invaluable type of ship, half
battleship, half eruiser—the armored cruiser. At pre-
sent she has nine ; two of the ** Warspite " class (Plate 9)
and seven of the ‘‘ Australia ” class (Plate 10). The par-
ticulars of each type are given below the illustrations
of the respective ships and call for no special remark.
The distinction between the armored and the pro-
tected cruiser is that the former carries side armor in
addition to the protective deck. In both the ‘‘ War-
spite” and the “ Australia” the belt is 10 inches in
thickness. The sister ship to the ‘‘ Imperieuse” isthe
** Warspite,” and the sisters to the ‘‘ Australia” are the
‘“ Aurora,” ‘ Galatea,” ‘' Immortalité,” *‘ Narecissus,”
‘“Orlando,” and ‘‘Undaunted.” The date of these
ships is from 1886 to 1889.

Realizing the immense importance of the type and
prompted, no doubt, by the example of the French
government, England has commenced the construction
of eight large armored cruisers of the *‘ Cressy ” class.
The first four of these are of the following dimensions,
ete.: Displacement, 12,000 tons ; speed, 21 knots ; coal
supply, 800 tons; belt, 6 inches; deck, 2 inches on
flat, 3 inches on slopes; gun positions, 6 inches,
all of Krupp steel. Armament, two 9°2-inch rifles,
twelve 6-inch rapid-firers, and seventeen simaller guns.
The other ships of the class will be the ‘ Aboukir,”
‘*Hague,” and the ‘Sutlej.” The designs for the
other four call for ships of 14,000 tons displacement, 23
knots speed, and great steaming radius.

In another issue we shall conclude the description of
the British navy, with illustrations and descriptions of
the unarmored’ ships, such as protected cruisers, gun-
boats, and torpedo craft.

——.—r———— ———————————
Patents,

The Keystone has this to say about patents: The
applications for patents during the year 1897 outran
the record of any previous year. Invention is certainly
not on the decline, and the man with an idea and a
model is in stronger evidence than ever. In no time in
the history of the Patent Office has there been any
sign of a marked relapse in inventive ingenuity—here
and there perhaps a parenthesis, as in times of panic
and trade stagnation ; but as a rule each year as it
came along added recruits to the army that never halts
in the mareh of progress. The following table marks
the line of increase for each decade since 1840 :

For the ten years beginning 1840 the averageis........... 1,1869
o o 1850 ¢ e 3,884
“ s e 1860 ¢ e 11,724'5
“ e . 1870 i 20,2595
- “ v 1880 e 33,4439
t  eight years 1890 i e 41,4790

From the character and number of the patents
granted in 1897, it is evident that the fertile mind of
the inventor is fruectifying in every field of endeavor.
Ingenuity is not execlusive. It isolates nothing. It
covers every imaginable form of device, and has its
improving hand on every type of tool, machine, imple-
ment, or apparatus helpful to industry or contributory
to the comfort and convenience of human kind. In
every annual report of the Commissioner of Patents
we have a list of devices that are as diversified as was
the population of Noah’s Ark, and in the literature of
ingenuity nothing more clearly demonstrates the ubi-
quitous character of inventive genius. 1t ranges from
a shawl pin to a monster crane, and from a mouse trap
or a lemon squeezer to a tubular boiler, an electric
motor, or a superb locornotive. It represents the de-
mocracy of genius, in which nothing is too small to be
important or too great to be unapproachable. Every-
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thing is its property. It paresa potato and shells peas,
and girds the planet with telegraph cables. The comn-
monest and cheapest form of tool does not escape its
improving hand, and it is equally as available in util-
izing the epoch-making discoveries of science. It cre-
ates new industries, as in the case of the bicycle, the
telephone, electric appliances, linotype machines, ete.
As it has been doing it will continue to do. keeping
pace with discovery and declaring nothing as unim-
provable that mnan has devised or constructed. In war
as in peace it is equally potential and irrepressible. It
plans arms of precision and propels explosives under
the waters and above them, conceives and fashions a
murderous pellet of lead, and gives the surgeon a
Roentgen ray by which the bullet can be located and
life be spared.

—_— et r——

The Photography of Colors and Photochromy of

Metals.

Very recently, M. Joseph Girard, preparator of che-
mistry at the Faculty of Sciences of Paris, has found
it possible to obtain exactly analogous colors to those
obtained by Edmond Becquerel, without the interven-
tion of the electric current, as used by Becquerel.

The body to be deposited is obtained in the state of
a very tenuous precipitate in a liquid in which it
floats, although sometimes of greater density. The
metallic object, previously very carefully cleaned, hav-
ing been immersed in the liquid, attracts the precipi-
tate through capillary phenomena and causes it to
deposit in a layer of which the thickness increases
with the duration of immersion of the object to be
colored.

M. Girard remarked that the most tenuous precipi-
tates are those that are obtained by reduction, and
that the tenuity seems to increase with the number of
the intermediate reactions. These facts led him to
select hyposulphite of sodium, salphureted hydrogen,
or sulphide of sodium as a reducing agent. The first
of these substances gave himn the best results, because
of the numerous double hyposulphites that it is capa-
ble of giving with metals, and the best known of which
are the two double hyposulphites of sodium and silver,
that are so important in photography. But M. Girard
did not, wish to use silver salts on account of their high
price and their great sensitiveness to light. He pre-
fers to them copper or lead salts.

When a solution of sulphate of copper or acelate of
lead is mixed with one of hyposulphite of sodium, there
forms a double hyposulphite of sodium and copper or
lead, both of which are soluble salts. When the liquid
is heated, the double salt is decomposed at about 70 or
80 degrees into a sulphide, which precipitates in ex-
tremely fine particles. It is at this moment that the
object to be colored (which may be of copper, tin,
nickel, zine, ete.) must be immersed in the bath and
kept as near as possible to its free surface. It is then
observed to become covered successively with the vari-
ous colors of the spectrum in their usual order—red,
orange, yellow, green, blue, indigo, violet. After the
object has assumed the tint desired, it is removed from
the bath. The color is due to the interferences of inci-
dent light with the light which, after traversing the
thin layer of deposited sulphide, has been reflected
upon the metallic plate in order to traverse the layer
of sulphide again. However, as the latter is slightly
colored, it seems as if there were here a mixture of
interference and absorption colors. This is a point
that M. Girard has not as yet thoroughly eluci-
dated.

The best results have been obtained by employing a
mixture of sulphate of copper and acetate of lead.
The low price of the products used for forming the
photochromic bath, the immense variety of colors that
may be obtained with this bath alone, and the facility
of the manipulations will not fail to contribute toward
the success of this new industry—the photochromy of
metals.

But M. Girard’s researches have, aside from an indus-
trial scope, an interesting scientific one. There is a
widespread prejudice that consists in believing that
the blue, violet, and ultra-violet radiations of the spec-
trum are alone capable of causing chemical reactions,
and from this comes the very improper name of chem-
ical rays that is often given this region of the solar
spectrum. Now, red, orange, and green radiations are
capable of giving rise to chemical reactions that,
although different from those produced by blue and
violet rays, are none the less interesting. M. Girard
has, in particular, found in his researches that the
metallic sulphides, especially copper sulphide (Cu.S)
and silver sulphide (Ag,S), are very sensitive to red
radiations. This property will not fail to be utilized
for the preparation of isochromatic photographic
plates, which will prove very useful for the photo-
graphy of colors. Moreover, upon preparing a sensi-
tive plate by the method employed in the photochromy
of metals, M. Girard has been able to obtain a photo-
graph of the solar spectrum in colors. So, we shall
not be astonished if his researches end before long in a
new solution of the very interesting problem of the
photography of colors.—La Revue Technique.
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A NEW REGISTERING KITE,
Experiments in the use of kites for meteorological
purposes recently tried by A. L. Roteh, of the Blue
Hill Observatory, Boston, Dr. Hergesell, of the
Meteorologischen Landesinstitut, Alsace - Lorraine,
and others, have given such very satisfactory results
as to arouse the greatest interest in all scientific eircles.
Although the kite is known to possess many advant-
ages over the balloon as a vehicle for self-registering
meteorological instruments, it is generally with consid-
erable reluctance that such expensive apparatus are
intrusted to one of these devices, which are still very
uncertain, for no one has yet succeeded in making
a kite that is steady and safe in all winds. Many ex-
periments have been undertaken with kites of various
kinds for the purpose of overcoming these
difficulvies, and some of special interest were

open flower and lie supine, feebly moving its legs in an
aimless and purposeless manner.

I took it up, and, after careful examination, con-
cluded that it had been attacked by some bumblebee
ill that was beyond my powers of diagnosis. Soon,
however, I saw another and another and another bee
succumb to this mysterious illness. I noticed also that
many of the coleopterous, lepidopterous, and dipterous
insects were likewise falling to the earth (there were
hundreds of these créatures on the ground) or feebly
crawling about on the plants.

These observations led me to believe that there was
something toxic in the pollen, or nectar (probably in
both, for the beetles could not easily get at the nec-
taries), and that these insects were simply intoxicated.

ically in my left arm. Almost immediately there was
marked acceleration of the pulse beat (six to the min-
ute), with greatly increased volume. A feeling of ex-
hilaration supervened, which lasted for some twenty-
five or thirty minutes, and which was followed by
slight nausea.

There was considerable pain at the seat of the injec-
tion, and a tumefied spot as large as a hen’s egg made
its appearance, which gave me some alarm for severs!
days; I feared that an abscess was in process of forma-
tion. The swelling gradually disappeared, however,
and in five days the arm regained its normal appear-
ance, save for a slight discoloration, which eventually
faded away.

From these experiments it would seem that the toxic
principle is to be found both in the pollen

made by Hugo L. Nikel, treasurer of the
Vienna Flugtechnischer Verein, with his
new Kkite, which is constructed according
to the interrupted plane principle, and is
provided with a horizontal and vertical
rudder. The string is attached to the kite
in such a manner that the latter can always
assume the position most favorable to its
ascent. The experiments with this Kite,
which was 26 feet long and 13 feet wide,
weighed 16'5 pounds and had a surface cov-
ering an area of 129 square feet, were made
last August at Krzeszowice, near Krakow,
and were remarkably successful. The first
ascent was a perfect success, although the
wind was very light—scarcely 8 feet per
second.

The kite rose with a rush, and the entire
length of the string, 1,115 feet, was let out
by using a windlass with a band brake.
With a wind of about 20 feet the kite carried
a load of about 66 pounds, which is more
than even the heavy instruments weigh.
The motion of the kite was quiet and uni-
form, only a slight tacking indicating a
change of wind. At a height varying from
190 feet to 330 feet the only effect of a

and in the nectar. This conclusion is fur-
ther strengthened by the fact that numerous
beetles were found in an intoxicated condi-
tion on the blossoms and on the ground
beneath the plants. These insects evident-
ly eat the pollen; having no proboscides,
they cannot reach the nectaries, hence must
content themselves with the ‘‘next best
dish on the table.”
JAMES WEIR, JR., M.D.

PRESIDENT SCHURMAN, in his recent ad-
dress at the opening of the fall semester
at Cornell University, makes the statement
that the age of freshmen at entrance has
been falling continuously for three years,
although the standard of requirements for
admission was at the same time continuous-
ly rising. ‘‘ Theaverage age of Cornell fresh-
men was nineteen years and eleven months
in 1895-96, nineteen years and eight month=s
in 1896-97, and nineteen years and seven
months in 1897-98. This seems to show,”
continues Dr. Schurman, ‘‘that the high
schools of the country are quite rapidly in-
creasing in efficiency.” It would be interest-
ing and valuable to know also the relative
physical condition of these youths compared

change in the pressure of the wind was to
cause a moderate ascension when the force
of the wind increased, and a slow descent
when the wind pressure decreased. The
use of a tail or landing line, such as is generally at-
tached to a balloon, proved most satisfactory. The
line was 33 feet long and hung from the neck of the
rudder. The experiment of securing a dynamite cart-
ridge to the landing line and exploding it at a consid-
erable height was tried, and the result showed that
the kite could, if desired, be used for the purpose of
producing rain by explosions. We are indebted to
Illustrirte Zeitung for the engravings and particulars.

O

Insect Drunkards.
Many plants and shrubs secrete pollen and nectar
that are intoxicating, and the blossoins of such plants
are especially sought out

REGISTERING KITE MAKING ITS ASCENT.

This view was confirmed later on, for I frequently
saw the intoxicated individuals partially recover from
the effects of the intoxicant and again seek the seduc-
tive blossoms. This fact was easily demonstrated by
marking some of the prostrate bees with a paint of
zinc oxide and gum arabic; the marked bees, in the
course of an hour or so, were to be seen on the flowers,
greedily sucking the nectar from the nectaries.

An intoxicated bee was carried to my laboratory for
dissection and microscopic investigation. This insect
was so drunk that, when placed upon its back, it had
the greatest difficulty in getting upon its legs: yet,
when a cosmos blossom was brought within two inches

by certain insects, who
seem to enjoy a debauch
on the natural stimulants
as much as does a verita-
ble human drunkard a
like carouse on the arti-
ficial potations of man-
kind whose basis is alco-
hol.

The juices of certain of
the Composite are likewise
toxie, and are eagerly de-
voured by some beetles,
who seem to have discov-
ered this quality in the
plants. But the flower
which probably supplies
more inseect drunkards
than any other is the cos-
mos, an autumn annual
which blooms luxuriantly
in this section of the coun-

with their predecessors.
—_— e+
The Current Supplement.

The current SUPPLEMENT, No. 1195, con-
tains several articles of remarkable interest. Our read-
ers have so many times wished for directions for making
an electric automobile vehicle that we take great pleas-
ure in acceding to their request, and present them with
full directionsand working drawings for making a thor-
oughly practical and economical electric vehicle. This
article was written by Charles T. Child, the electrician,
and it is accompanied by detailed illustrations which
show every step in the manufacture of the carriage,
the motor, and the batteries. It is an interesting and
important paper, and forms one of a series of articles
which we are publishing on methods of making elee-
trical apparatus, of which the electrical furnace was
the first. ‘*Diamonds in
Meteorites” is an interest-
ing article by Mrs. E. M.
Souvielle. ‘The Decorah
Ice Cave and Its Expla-
nation” is an original ar-
ticle, by A. T. Kovarik,
and is accompanied by il-
lustrations taken directly
from photographs. ‘‘Mam-
mals” isaninteresting
lecture by Prof. Witmar

tone. ‘‘The Stomach
and Phonendoscope”
shows the curious appli-
cation of the use of an
amplified stethoscope.
“Table of Atomie
Weights,” by T. W. Rich-
ards, is a most important
article to those who are
interested in chemical
matters. It is accompanied

try (Kentucky) from the
middle of September to
late in November, unless
cut down by severe frosts.

This is a beautiful flower, both as to foliage and
blossom, and is, comparatively speaking, quite hardy.
Both C. diversifolius and C. bipinnatus secrete pollen
and nectar that are distinctly toxic to the insects who
feed upon them. Furthermore, this toxie substance is
capable of exerting a marked influence on the human
being, as I will point out further along in this pa-
per.

My attention was first drawn to the intoxicating
properties of this annual one warm, bright day in
October, 1897. 1 was observing the eagerness with
which a large number of bumblebees, small beetles,
butterflies, and an innumerable host of flies of many
genera and species were seeking the blossoms, when I
saw a bumblebee suddenly fall to the ground from an

NEW

REGISTERING KITE RECENTLY TESTED IN GERMANY.

of its head, the bee thrust out its proboscis and stag-
gered toward it! It immediately began to suck the
nectar, and, in a few moments, tumbled over, a drunk-
en, senseless, almost inert little mmass—a vietim of appe-
tite!

The cosmos is rich in pollen, and a half-teaspoonful
was therefore soon collected by shaking the blossoms
over a sheet of note paper. This pollen I swallowed.
In about fifteen minutes I noticed an acceleration of
the pulse rate (three beats to the minute) with a feel-
ing of increased warmth ; there was also slight exhil-
aration.

The nectaries of the depollenized flowers were mace-
rated in boiling water and then distilled. A half
drachm of the distillate was then injected hypodermat-
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by tables. ‘‘The Present
Status of the Electrical
Engineer” is the inaugural
address of Prof. A. E.
Kennelly before the American Institute of Electrical
Engineers.
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RECENTLY PATENTED INVENTIONS.

Engineering Improvements,

ROTARY ENGINE.—REUBEN' P. JARvIS, Smith
Centre, Kan. The purpose of this invention is to pro-
vide a rotary engine of simple construction and effective
operation, so constructed that the motive agent may be
utilized to the utmost profit. The engine has a cylinder
with an inlet-port and two open exhaust-ports. A fixed
shaft having a crank.arm extends into the cylinder. A
piston is eccenirically mounted in the cylinder, and turns
loosely on the shaft. In rocking trunnions carried by
the piston, piston-heads are fitted to slide in slots in the
piston-rim. The inner ends of the piston-heads are piv-
otally connected with the crank-arm of the fixed shaft.
The heads are adapted successively to pass the ports,
so that iise sleam is taken at the inlet-port, a por-
tion of the steam being exhausted at the first ex-
haust. port and the remainder at the last exhaust-port.

Mechanical Devices.

CIGAR-BUNCHING MACHINE.—ABRAHAM FRANK,
New York city. The object of this invention is to pro-
vide a cigar-bunching machine of simple construction,
which machine may be successfully used with the bench
of any cigar-making apparatus. The present machine is
provided with a table, an apron for the table, and a roller
for the apron, the three parts operating to roll a bunch
to proper shape without unduly packing the tobacco.
The size of the pocket in the apron in which the mate-
rial for the bunch is placed, may be readily increased or
decreased in size.

Miscellaneous Inventions.

TENSION DEVICE FOR LOOM-SHUTTLES.—
FrANCISQUE DAvip, St. Etienne, France. This inven-
tion seeks to provide a simple construction by means of
which the spool may be retarded more or less, according
as the tension on the thread decreases or increases. To this
end the invention consists of a shuttle having a support
or body portion, a spool mounted therein, and a brake
normally engaging and retarding the spool. The brake

embodies means engaged by the thread as the latter
passes from the spool, so that tension on the threadi
serves to relax the brake.

MEASURING AND REGISTERING DEVICE FOR
LOOMS—ALFRED and JonN BENTLEY, Paterson, N. J.
The measuring and registering device provided by these
inventors comprises a casing, a fixed stud, and a regis-
tering wheel arranged within the casing and provided
with a hub extending through an opening in the casing.
The registering wheel is adapted to turn loosely upon
the stud and to slide thereon. A fastening device is car-
ried by the hub and 1s arranged to engage the stud. A
spring is adapted to press on the registering wheel and
coacts with the fastening device to hold the registering
wheel in operative position. A friction-wheel is adapted
to be operated by the passage of the fabricin engagement
with the wheel. Mechanism is provided for driving the
registering from the friction wheel.

CAKETURNER. — CHESTER E. MACDUFFEE, Nar-
ragansett, R. I. The purpose of this invention is to
provide a cake-turner go constracted that the blade
may be conveniently turned from a point at or near
the handle, without changing the position of the
hand or of the kanale. With this end in view, the
inventor provides the shaft of the blade with a
pinion made to engage a rack within the casing in
which the shaft is journaled. A spring is located within
the casing and bears with one end upon the casing and
with the other end upon the stem of a button. By press-
ing the button, the spring is placed under tension,
and the shaft of the blade is given a half turn. When
the button is released, the retractile force of the spring
will cause the shaft automatically to resume its initial
position through the medium of the rack and pinion.

RAILWAY CATTLE-GUARD. — CHARLES H. Ma-
TH'S, Bowie, Tex. The guard provided by this inveu-
tion is so constructed that it will be automatically opened :
by the action of the wheels of the engine of an advanc-
ing train, and closed when the train has passed. The
cattle-guard consists of a gate made in three sections,—a
central section between the tracks adapted to operate in :
a direction parallel with the rails of a track, and side
sections located outside of the track-rails. The side
sections are spring-controlled and are arranged to
operate in a direction transversely to the rails of the
track. A connection is provided between the outer and
the central sections of the gate. Trip-bars operating the
gate-sections are arranged to be acted on by the wheels
of a train.

CUFF-HOLDER.—CHARLEsS V. RicHARDs, Skowhe-
gan, Me. This cuff-holder consists of two flat arms con-
nected with each other at one end so as to move toward |
and from each other at their free ends. The contiguous
edges of the arms are provided with notches commnni-
cating with each other by means of two slots gradually
decreasing in width in the direction of the joined ends
of the arms. The inner slot is wider than the outer
slot.

CRIBBAGE-BOARD. — WiLsoN G. Ross and JoBN
J. REID, Benicia, Cal. The purpose of this invention‘
is to provide a counting-board in which the use of |
pins will be dispensed with, thus obviating the danger
of losing the counting devices. The board com-
prises a frame, a bar mounted to rotate therein and
having numerals on two of its surfaces, guide-rods
in the frame, and counters movable longitudinally of the
guide-rods. As the counts are made, the counters are
lifted relatively to tbe guidc-rods and moved along until
the proper number is reached. As the higher numbers
are required, the bar is rotated or rocked to bring the
requisite numbers into view.

ADVERTISING DEVICE.—LANCE J. TOFFELMIER
and ALBAN HEIRON, San Leandro, Cal. To provide a
new advertising machine, especially designed for use in
street and railway cars, public buildings and other places,
and constructed in such a manner that the machine is ac-
tuated by a moving door, window, or the like, to display
the advertisements attractively, this inventor has devised
an apparatus consisting principally of a revolving cylin-
der adapted to carry advertising cards on its periphery, a

“adjacent coils of adjacent strands.

gearing to rotate the cylinder, and a mechanism to rotate
the gearing intermittently on the cylinder in one direc-

tion only. The mechanism, as before stated, is actuated
by a hinged or sliding door, window, or other movable
part.

CIRCULAR SAW.—SievE T. JoHNsON, Trinidad,
Cal. This circular saw comprises a central section having
a peripheral screw-thread and a flange projecting radi-
ally beyond the screw-head, in connection with a rim-
section having saw-teeth at its outer periphery, and
a female screw-thread at is inner periphery, fitting the
screw-thread on the central section. and securing screws
extending through the rim and flange parallel with the
axis. The saw is especially designed for sawing shingles,
The cutting section is made removable.

FIRE-ESCAPE. — HENRY VIEREGG, Grand Island,
Neb. This fire-escape belongs to that class in which a
trackway or rail is mounted to run around the top
of a building. On this trackway a carriage moves.
A ladder is provided which is secured to a wheel run-
ning over the track. A shaft is mounted at the upper
portion of the ladder and is driven by an endless chain
passing over a wheel secured to the shaft. In descend-
ing from the building, the chain is grasped with the
hands and the weight of the body causes the person to
be carried downward. In order to regulate the speed of
the descent, a centrifugal governor controlling a strap-
brake is used in addition to a hand-brake.

VEHICLE FOR COLLECTING HOUSEHOLD RE-
FUSE OR OTHER MATERIAL.—SAMUEL L. KiNs-
BRUNER, Friedenau, Germany. This invention provides
a receptacle having an opening, adjacent to which a
frame is hinged and adapted to epgage a garbage-box
or the like. A closing lid is secured to the frame and
has a catch to engage the cover of the box. Conuec-
tions between the lid and the frame enable the lid
with the box-cover to be moved away from the frame
and box when the latter are turned. The apparatus may
be mounted on wheels to permit ready transportation of
the garbage collected.

WIRE SPRING MATTRESS.—JAcoB S. KNECHTEL
and RoBERT G. VINCENT, Hanover, Canada. The wire
3pring mattress of these inventors comprises side rails;
terminal cross-beams, one of which is secured to the

i rails. the other being adjustably secured thereon; side

rods extending longitudinally; links for supporting the
rods from the side rails; and a wire fabric formed of
strands having coils extending alternately on opposite
sides and having diagonal connecting links for joining
The coils on the
sides of the f: bric are engaged by the side rods; and the
ends of the strands are formad into loops for removable
connection with pegs on the terminal beams. The sev-
eral sections can be readily taken apart, thus permitting
the mattresses to be packed in pairs for transportation.

METHOD OF¥ PLANTING SEED.-IsAAc J. JEN-
KIN8g, El Paso, Ill. The purpose of this invention is to
provide a rapid and convenient means of plantirg, and
to prepare the seed so that the farmer may readily de-
termwine the exact amount of seed required to plant a
given piece of ground. The invention consists of a
tubular casing comprising a fabric of coarse mesh. The
seeds are arranged in the order in which it is desired
that the plants shall appear, and are held in the desired
position by the elasticity of the fabric, The tubular
casing thus prepared is planted in any suitable manner.

CHECKING DEVICE.—EL1 C. EAGLESFIELD. Berlin,
Wis. Connected with a bit and sleeves located over the
ends of the bit, is a check consisting uf a strap passed
through the rings of the bit and through the sleeves.
The strap in its passage through the rings of the bit is
formed into a chin-strap, a nose-band, and check-straps.
An adjusting device is provided for the end of this
check-strap and a connection with the crotch-strap.
This check-strap enables a horge to be thoroughly con-
trolled, preventing him from running or pulling to the
side.

EX'TENSION-CHAIR. — JAMEs G. BULKLEY, New
York city. This invention is an improvement in exten-
gion-chairs of that type in which the parts may be ex-
tended to form a couch. The chair has a back normally
extending below the seat. Guides at the rear edge of the
seat permit the back to be raised and swung to the rear
on a pivot. A rod extending between the arms of the
chair has its ends bent to enter holes in the arms, where-
by the back may be supported in different positions.
Swinging legs are pivoted to the upper end of the back.
Eyes in the back and legs are adapted to receive the
bent ends of the rod, whereby the rod may act as a

, brace for the back. Above a fixed seat-board a remova-

ble seat-board is located, the forward edge of which is
adapted to be received by a slot in the frame of the
chair to support the removable seat-board at an angle.

BELT-TIGHTENER. — ELias A. BiceErow, Dash,
Mich. This belt-tightener comprises a frame pivoted to
swing bodily and two rollers at different distances from
the pivot of the frame. The rollers are spaced to bear
on the opposite runs of a belt, each roller describing its
own arc, without changing its distance from the other
roller when the frame swings on its pivot. The rollers
being located at different distances from their pivotal
supporte, give, in effect, levers of different lengths. This
principle is used to produce an automatic tightening
within certain limits; and these limits are altered when
necessary by adjusting devices.

CLEANER FOR SEED-COTTON.—EDWARD HART,
Victoria, Texas. This cotton cleaning machine is pro-
vided with a laterally oscillating concave bed or cradle,
having spaces tor the escape of dust or dirt. A rotary
stirrer and fan composed of arms having boards secured
at points removed from their outer ends, works in the
concave bed or slatted cradle.

CUSPIDOR:-CARRIER.—CHARLES C. CORLEW, Fres-
no, Cal. The collapsible carrier provided by this in-
ventor comprises a main rectangular frame, hinged
guards and binged retaining frames bhoth of rectangular
form. Hinged bottoms are connected with the main
frame. Means are provided for locking the guards, re-
taining frames and bottoms in their open operative posi-
tions.

PORTABLE JAIL. — WLy 8. King, Darlington,
S. C. This portable jail is mounted on wheels and has
barred inclosing walls and a series of bunks on opposite
gides of a central aisle. The jail is especially designed
for use in imprisoning convicts employed in many parts

of the country in constructing roads. In order that the
jail may be conveniently stored and transported, the in-
ventor has provided means for facilitating transporta-
tion. The bunks furnish mneans whereby the prisoners
are provided with sleeping accommodations.

CLAMPING-ATTACHMENT FOR HARNESS.—
JaMES N. FaArLow, Lander, Wyo. This invention seeks
to provide a simple device to supplant the use of buckles.
The device in question consists of a looped clamping
frame having diagonally-disposed side bars extended be-
tween a top cross-bar and a lower cross-bar, and a
clamping bolt passing through alined perforations in the
straps to be clamped, which perforations lie between the
cross-bars of the clamping-frame. A winged nut is
used in connection with the clamping-bolt.

Designs.

BOX-LID SUPPORT.—JosgpE L. CoNwAy, Sioux
City, Iowa. The leading feature of this box-lid support
consists in a front flap, having a doubled-up extension,
and an arm leading from the lower edge of the back
flap at angles thereto. The support is applied to a box
80 that the previously mentioned arm will rest upon the
box, while the front flap will cover the edge of the lid
toward the front. Advertising matter may be inscribed
upon the flap.

CUP OR SIMILAR ARTICLE.—JoHN W. HANLEY,
New York city. In this design the inner and outer sur-
face of the vessel are divided into rectangles by vertical
and horizontal lines, and in these rectangles pictorial
figures are sketched. The bottom of the cup contains a
sun or similar radiating figure.

WALL PAPER.—HARRY WEARNE, Rixheim, Ger-
many. Six designs, as follows: 1. Striped panels of
fine vertical lines interspersed with alternate panels of
rose garlands and panels of festooned bars on each side
of a line of floral figures. 2. Horizontally striped panels
alternating with vertically striped panels on which are
bouquets of flowers with connecting sprays extending
across the panels. 3. Bouquets of roses and buds of
various sizes arranged on a wave background simulating
watered silk. 4. A central rectangle with dots around
inner edge and short vertical lines across the middle.
The rectangle is surmounted by a scroll having foliate
extensions from the ends of which hang foliate pen-
dants. To these pendants are fastened floral sprays
terminating at the ends of the rectangle. Above the
scroll is a floral bow. Below the rectangle is a foliate
figure, and under this a bouquet with bell center and
foliate bell pendant at the bottom. 5. A fanciful fohate
center figure arched over by decorated scrolls which sup-
port a star-shaped panel. The panel is surmounted by
C-shaped ecrolls and a foliate spray. 6. Two upright
rustic posts and next to the left one a narrow rustic
ladder. Vines with rose shaped flowers are trained on
the posts and ladder.

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.

NEW BOOKS, ETC.

GLUCcOSE IN CONFETTIONERY. A State-
ment from the National Confec-
tioners’ Association of the United
States. Report from the National
Academy of Sciences; Letter from
Dr. Cyrus Edson, Commissioner of
Health. Philadelphia: Confeec-
tioners’ Journal Print. 1898. Pp. 11.

TWELFTH ANNUAL REPORT OF THE
COMMISSIONER OF LABOR, 1897
Econowmic Aspects of the Liquor
Problem. Washington: Government
Printing Office. 1898. Pp. 267.

THE BUSINESS GIRL. By Ruth Ash-
more. New York : Doubleday & Me-
Clure Company. Philadelphia : Cur-
tis Publishing Company. 1898. Pp.
175. Price 50 cents.

The author is on the editorial staff of the Ladies’ Home
Journal, and is, therefore, undoubtedly able to give ad-
mirable common sense advice to girls, for this paper,
like our own, has a Notes and Queries Department, and
these letters of inquiry will certamly give a good indica-
tion of what girls wish to know. The frontispiece is a
beautiful photogravure of Ruth Asmore’s degk, though
what connection it has with the volume we fail to under-
stand.

Die LIQUEUR-FABRIKATION. Von
August Gaber. With illustrations.
Vienna : A. Hartleben. Pp. xvi, 400.
Price, paper, $1.35.

“Die Liqueur-Fabrikation is a desirable addition to
the monographs constituting the admirable Chemisch-
Technische Bibliothek published by Hartleben. Like
most of the other works of the series which we have
noticed in this column, the present work on the manu-
facture of liqueurs is characterized by the same ex-
haustive treatment. True to his principles, the author
has described in his work only those methods which
have been actually tried and which have showu their
value on more than one occasion. Taken as a whole,

this seventh edition of Gaber’s work bids fair to uphold !

the good name aiready earned by previous editions.
Die KiTTE uND KLEBEMITTEL. Von
Sigmund Lehner. Vienna: A. Hart-
leben. Pp. viii, 134 Octavo. Price,
paper, 60 cents.
Inthe present fifth edition of this admirable monograph
on cements and adhesives the author has endeavored to

embody only those formulee among the vast number ‘

of recipes known in the various trades which have
proved really useful. Since, in the manufacture of
machinery and in the erection of gas and water-
works, the need of useful cements for the purpose
in hand has often been felt, Herr Lehner has incor-
porated in his work directions for making the best cc-
ments known in these industries. In everyday life it
often happens that one finds it necessary to repair
broken glass and porcelain ware, and for this reason the

© 1898 SCIENTIFIC AMERICAN, INC.

recipes given for this purpose have been selected with
more than usual care. The descriptions of the making
of glues and stone cements will no doubt find favor with
many a builder. The tanner, the maker of Indiarubber
articles, the manufacturer of machinery, the upholsterer,
the glazier, the bookbinder and the dentist will find here
the best recipes for making the cements used in their arts.

BIirpS THAT HUNT AND ARE HUNTED.
Life Histories of One Hundred and
Seventy Birds of Prey, Game Birds
and Water Fowls. By Neltjie Blan-
chan. With Introduction by G. O.
Shields. New York : Doubleday &
MecClure Company. 1898.  Forty-
&ght colored plates. Pp. 359. Price

The volume before us is a beautifullone, and it may be
regarded as one of the triumphs of modern bookmak-
ing that such a handsome volume can be produced at
such an astonishingly low price. Itisbeautifully printed
and handsomely bound in green silk cloth, with a rich
green top, which has heretofore been largely relegated to
the cook-book. We are glad to see, however, that the
use of colored edges is coming into vogue. Nothing is
more appropriate than a neatly colored edge to match
the binding, and some of the effects produced are very
artistic, as in the present instance. The system of repro-
duction used in the plates is most admirable, and while
the volume caters in a great measure to the sportsman,
it is the hope of the author and editor that the sports-
men may learn to bunt more and more each year without
guns; for all true sportsmen are lovers of nature. The
time has come when the camera may and should toa
great extent take the place of the gun. Several enthu-
siasts have demonstrated that beautiful pictures of wild
birds may be made without taking their lives. We
heartily commend this volume to all lovers of nature.

MANUAL OF DETERMINATIVE MINER-
ALOGY. With an Introduction on
Blowpipe Analysis. By George J.
Brush. Revised and enlarged. With
Entirely New Tables for the Identi-
fication of Minerals. By Samuel L.
Penfield. Fifteenth Edition. First
Thousand. New York: John Wiley
& Sons. London: Chapman & Hall,
Limited. 1898. Pp. 312. Price $3.50.

The present volume is the fifteenth edition of a work
which is well-nigh classic. As far as the English language
is concerned, it is the last word on determinative miner-
alogy, and the many tables which it contains will enable
any one to accurately determine minerals, provided they
havea good knowledge of blowpipe analysis, and this
book is calculated to give them such a knowledge. It is
freely illustrated by 375 engravings. Itis a standard text
book in many colleges. and the enormous sale of a book
of this kind is alone evidence of its great value. The
analytical tables for the identification of the minerals are
an outgrowth of tables of Von Kobell as modified by
Prof. Brush. The introduction, however, of a large
number of new species since 1874 has necessitated a
complete rearrangement of the minerals. The tables
have been so developed that tests of characteristic min-
eral constituents furnish the chief means for identifica-
tion ; thus, identifying minerals, students may gain
possession of important information concerning the
chemical composition of compounds. The distribution
of minerals in the tables and statements concerning their
chemical and blowpipe characters have been verified in
almost all cases by experiments made upon well authen-
ticated specimens in the Brush collection at New Haven,

THE PHILIPPINE ISLANDS AND THEIR
PeEOPLE. A Record of Personal Ob-
servation and Experience. With a
Short Summary of the More Impor-
tant Facts in the History of the

Archipelago. By Dean C. Worces-
ter. New York: The Macmillan
Company. London: Macmillan &
Company, Limited. 1898. Pp. 529.
Price $4.

The Philippine Islands at the present time are an all-
absorbing topic of interest, so that this volume appears
at a most opportune time. During the years 1870-74 Dr.
J. B. Stecre made an extended trip for the purpose of
gathering zoological specimens and ethnological ma-
terial, and in the course of his travels visited the Philip-
pine Islands. We have already published in the ScIEN-
TIFIC AMERICAN a number of Dr. Steere’s papers on the
subject. Dr. Steere’s trip tempted others to visit this
little known field, and another trip was planned by him
in 1887-88, and the author of the present volume was one
of those who went on the expedition. In 1890 the author
made a second trip, and the volume before us is the fruit
of his explorations in this comparatively unknown world.
It is a very interesting volume and is handsomely printed
and illustrated.

ANNUAL REPORT OF THE STATE GEOLO-
GIST OF NEW JERSEY FOR THE YEAR
1897. ‘Trenton, N.J.: The John L.
Murphy Publishing Company. 1898.
Pp. 368.

The excellent work accomplished by the Geological
Survey of the State of New Jersey is well known to all
who are in any way interested in the science of geology.
The present volume is fully up to those which have pre-
ceded it.

A HANDBOOK OF ENGINEERING LABORA-
TORY PRACTICE. By Richard Addi-
son Smart. Rirst Edition, First
Thousand. New York: John Wiley
& Sons. London: Chapman & Hall,
Limited. 1898. Pp. 290, 16. Price $2.50

This volume is intended primarily as a manual for the
use of students in the routine of experimental work in
steam engineering, strength of materials and hydraulics,
The author is associate professor of experimental engi.
neering at Purdue University, an institution which pos-
sesses an elaborate equipment, including a locomotive
testing plant. ‘I'he book is admirably arranged, and
the diagrams and illustrations which elucidate the text
are exceilent. Itis an admirabie text book, and there is
no doubt that it will be well received by those who
are interested in steam engineering,
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Marine Iron Works. Chicago. Catalogue free.

“U. 8. Metal Polish. Indianapolis. Samples free.

Gasoline Brazing Forge. Turner Brass Works, Chicago.
Yankee Notions. VWaterbury Button Co.. Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co..Chagrin kalls,O.
SchwaabStamp & Seal Co., Milwaukee. Send for cat’g.

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

FERRACUTE Machine Co., Bridgeton, N. J. Full
line of Presses, Dies anc other Sheet Metal Machinery.

Euasy Experim’ts of Organic Chemistry. Book by Prof.
Appleton. 60 cents. Snow & Farnham, Providence, R. L

Hub, spoke, wheel, bending. and handle machinery.
Single machines or full equipments, by the Defiance
Machine Works, Befiance, Ohio, U. S. A.

'I'he celebrated ‘* Hornsby-AKroyd ** Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foct of East 138th Street, New York.

T'he best book for electricians and beginners in elec-
tricity is ** Kxperimental Science.” by Geo. M. Hopkins.
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y.

8F™ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway
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information and not for publication.
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give date of paper and (Pace or number of question.

Inquiries not answered in reasonable time should
De repeated : correspondents  w. ill bear in mind that
some answers require not a little research, and.
though we endeavor to reply to all either by lettes
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same,
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expected without remuneration.

Scientific American Supplements referreé
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(7522) L. J. M. asks: How to bleach
beeswax ? A. Pure white wax is obtained from the
ordinary beeswax by exposure to the influence of
the sun and weather. The wax is sliced into thin flakes
and laid on sacking or coarse cloth, stretched on frames
resting on posts to raise them from the ground. The
wax is turned over frequently, and occasionally sprinkled
with soft water, if there be notdew and rain sufficient to
moisten it. The wax should be bleached in about four
weeks. If, on breaking the flakes, the wax still appears
yellow inside, it is necessary to melt it again, and flake
and expose it a second time, or even oftener, before it be-
comes thoroughly hleached,the time required being main-
ly dependent upon the weather. There is a preliminary
process, by which, it is claimed, much time is saved in
the subsequent bleaching. This consists in passing melted
wax and steam through long pipes, 8o as to expose the
wax as much as possible to the action of the steam;
thence into a pan heated by a steam bath, where it is
stirred thoroughly with water and then allowed to settle.
The whole operation is repeated a second and a third
time, and the wax 1s then in condition to be more readily
bleached.

(7523) C. A. M. asks: 1. Have you pub-
lished drawings, dimensions, and descriptions of a pro-
jection lantern ? If not, can you recommend some small
handbook with such? A. See SCIENTIFIC AMERICAN,
No, &, vol. 61, and 25, vol. 58. Also SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 847 and 889. price 10 cents each by
mail. 2. Where can I find descriptions and formulas for
the manufacture of carbon paper? A. See SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1144, price 10 cents by
mail. 3. What is the candle power of a Welsbhach
burner, and can one get stronger ones than the ones or-
dinarily used? A. We should estimate the light to be
from 25 to 40 candles. We donot know that any larger
size is made. 4. What is the candie power of a petroleum
burner with one flat 214 inch wick and with more than
one wick? A. Such a wick may give 30 candles. A lamp
with two wicks is generally used, the wick set obliquely
to the line of collimation. More than two wicks are not
advised, since the consumption is less perfect, the liglit
less white, and the odor very much stronger. 5. Would it
not be advantageous to use more than one lamp, and
should they be placed one behind the other, or abreast?
A. Noj but if used, place them one behind the other.

(7524) W. T. B. asks: 1 Would it Ye
practical to attempt to convert the small hand dynamo
described in SUPPLEMENT, No. 161, to a plating machine?
A. We do not advise the winding of handpower dynamo
for plating. Its output would be about the same as that
of a plating battery, while it iz not possible to drive it
by hand for the time necessary for plating. 2. Has there
ever been an article written in your paper on the con
struction of a plating machine? A. SUPPLEMENT, No.
798,rrice 10 cents, contains the necessary changes to adapt
the 8 light dynamo for plating. 3. Is there any method
of removing finger spots on Russia sheet iron pipe? A.
Rub the spots with alcohol on a rag to clear the grease,
and then rub with dry stove polish or graphite.

ORDINARY RATES.

I[nside Page, each insertion., = 75 cents a line
Back Page, each insertion, - - $1.00 a line

@ 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 set in a ate type. Engravings nay head adver-
tisewents at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Qffice as early as Thursday
morning to appear in the following week’s issue.
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AMERICAN PATENTS. — AN TNTER-
esting and valuable table showing the number of patents
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INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted
NOVEMBER 15, 1898,

AND EACH BEARING THAT DATE.
[See note at end of list about copies of these patents.]

Adding machine, W. R. Gilbert.... ................ 614,383

Air heating and agitating apparatus, E. F. Porter 614, 275

Alarm. See Fire alarm.

Amalgam, apparatus for washing alkali, H. C. F.
Stormer.

Atomizer, steam, B. W. E. Griep

Automatic gate, J. E. Gibbs

Back rest, ventilating, J. F. West. . 614,153
Baling press, E. C. S00¥....coviiiiiiiieeininennnnnn. 614,140
Barrels, machine for driving wooden hoops upon,

J.J. MceLarney......ccoovveviiiniiiieniiesneancns 614,125
Batteries, chargmg secondary, C. O. Mailloux.... 614,228
Bearing, H. WyS88. . .iiiiiiiiiiiirnenierneenicnnennss 614,357
Bearing for sheaves of tackle blocks, roller, H,

A5 2 £3 1% 55 60000060060000000000000030000000066000000

Bed bottom, spring, A. G. Duwe.
Bedstead, fo]dm;-.v A. G. Duwe..

Bedstead folding, J. W. Evans.
Bicycle, J.C
Bicycle, Haines & Monahan.
Bicycle, G. Peterson
Bicycle brake, J. H Barr.. ...l
Bicycle, chamless,_F. A. Kershaw...........

Bicycle connecting attachment, C. L. Bevins
Bicycle driving and guiding mechanism, A. E.

Bicycle handle bar, E. S. Clark..
Bicycle wheel, J. F. Barnett, Jr
Bicycle wheel, J. I Barnett. .
BBlcycler%sel hub, C. E McGli

4,219
Binder, F. M. Hogl 14,170
Binder and sheet, J. 14,386
Blanking, formmg, and plercl % 14,379
Board. See Ironing board.
Boiler. See Steam boiler.
Boiler or other furnace, W. D. Hamilto 614,102
Bolster, G. L. Harve eI e e e el 514,323

Bolt and nut, J. J.
Bolt socket, kmg, H. (‘ Swan........
Book cover, reversible, T. D. Foster.
Books, ete., cover for, W. B. Hadley
Bottle, ink, W. H. Chadderton...........

Bottle washing apparatus, A. Perthold . 614,236
Box. See Kare box.

Box blank making machine, F. P. Rosback........ 614,348
Box covering machine, A. & L. Borlinghaus. . 614286
Box fastener, E. R. Sargent. ... ............... .. 614181
Box filling machine, A. & L. Borlinghaus. . 614,285

Box nailing machine, H. W. Morgan.......
Brace. See Drill brace.
Bracket. See Lantern bracket.

614,231

Brake. See Bicycle brake. Wagon brake.

Brush, L. D. NeWIDaAN. . ... iieiieeiniaeeennnns 614,335
Brush tor cleaning cuspldors, T. E. Jones. . 614.305
Buckle,J. L. Perkins..............c.oooiiiiiiiain o 614,179

Buildings, merument for determining angles in
framing, W. W. Bouldry
Burner. See Oil burner.
Burner and globe, J. Walsh................ ...
Cable grip, J. Frigard ..

614,259
614.148

Cane, flag, J. Schumm. 614,
Canopy or bicyc]es. etc., folding, A. S. Burnham 614,364
Car coupling, W. A. Horrall..................c.o0 oo 614.267
Car coupling, O. C. Patton.... 614.337
Car indicator, G. W. Tallman ... 614,143
Car propulsion, W. M. Farrar.............. ........ 614,095
Car swnch shifting mechanism, electric, J. P. W.

0] B 00n0008800 000D A DA AAROAABAG06066a000000 614,133
Car wheel and journal gage, M. B. Ev 614,093

vy.
Carding engine, Williams & AlISOPD......vevernnnn. 614,155

Case. See Ticket case.
Caster, H. FIOWeIS.....ouuuiiiiiieirienenrnenencananns 614,096
Casting, iron, Hufty & Caldwell. . 614,427

Chair. See Reclmmg folding, a

ghau" L E. Palmer . 614,235

Clamp, 1. F. Hauff..

Cleaner. See Seed drill cleaner.

Clock winding indicator, W. E. Lott............... 614,402
Clothes wringer, C. H. Broich........ ... 614,219
Collapsible tube, R. B. Price... . 614,410
Computator, tax bill, J M. Po ............. 614,274
Concentrate receiver, J C. Waters... 614,355
Condensing apparatus, steam T. R. Murray. 614,332
Consecutive view apparatus, 1. Casler ....... 614,361

Conveyer, belt, A. J. & J. P. Mason.. ... 614,306
Conveyer, pneumatlc, B T4 614,295
Corpses, means for preserving, P. E. Hommell... 614,108
Cotton press, M. SWenNSOI......veeereeensenreneens 614,186

Coupling. See Car coupling. Thill coupling.
Crate and stand for demijohns or carboys, tilt-
ing, G. DOherty.....ccivvneniinniiinennnnnenenns

614,091
Crate, combined safety locking, tilting, and ship-

ping, Emerick & Craley........coouvienieiinnenns 614,205
Crate tor bottles, demijohns, etc., F. A. Emerick 614,204
Crushing or amalgamatmg mill, H. Banfield...... 614,074
Culture ap aratus, S. Mereshkowsk .............. 614,121
Cup. See Oil cup.

Current motor and operating same, alternating,
(OB 5 T 5 S at A annnnaaaacasoanaB 600 -o00nnoona 614,076

Current motors, starting resistance for alternat-
ing, E. L. K. F. Kahlenberg

Curtain pole 1d)uster C. N. Barker.

Cutter, Morrison & 1" rac% .........

Cycle or other carriage, Sloper

Cycle stand, G. T. Chapman

Delligz'ery apparatus, coin controlled,

Delivery machine, single, A E. Hughes. 614:109
Dental plugger, W. V. Elhott............ 614,376
Derrick, farmyard, C. A. & O J. Bantz. 614,075

Display rack, washboard, L. R. William:
Dough moulding apglaratus C. Dobson
Draught appliance,
Draught equalizer, C. A. Lee..
Draught rigging, J. Edwards e
Drawing implement, A. Maurer
Dress raising device, L, A. Barb
Dress weight, A. S. Waitzfelder.
Drill. See Track drill.
Drill brace, O. Granum
Dropper. See Hill dropper.
Drying cylinder for textile machinery, J. Butter-
worth.
Dust collector, O. M. Morse..

614,385

614,083
. 614,210

Dye and making same, dlsazo Israel & Kothe. 614,391
Dynamometer, traction, E. A Uehling..... 614,240
Edger and trimmer, comhmed, J. Coleman. 614,089
Egg tester, L. L. Pletcher......... 614,342

Electric nccumulator F. Pescetto
Electric meter, L. Gutmann........

Electrlc surface conductor, intermittent, F. ‘Bur-
Elevator lock stop, C. A. Ferguson..
Elevator safety hatchway, R. G.
End gate, K. E. Hanken

. 614,104

Engine. See Carding engme Rotarr engine. h
Eyeglass frame, C. C. Davis....... . 614,422
Eyeglass or spectacle frame, 1. Fox. 614,165

Fabric. See Knitted tabric.
Fabric turfing machme, M Cameron....... 614,084 614 085
Fare box and reglster B. Wagne 614,147
Fence. M. Gleas 614,300
. 614,151
Fence spacer, wire, E. M. Crouch. . 614,1&;3
Filter, J. S. Miles................. . 614.209
Filter, J. H. Sieber..... . 614,351
Fire alarm, J. Casavello.. 614,365
Fireproofing, R. W. Lyle 614,329
Fish hook, W. F. Evans........ 614,424
Fishing bait, W. H. Rockwood 614,411
Koghorn, G. J. Pieters........... 614, 215

Foed products to form for use,
ducing cereal, H. D. Perkey.
Fruit picking shears J. Gardella.
Fuel compressing machme E.S.
Fume, method of and apparatus for
and saving metallic, Bartlett & Petraeus
Fumes, method of and apparatus for pur
and saving lead, Bartlett & Petraeus..
Fur plucking machine, D. D. Palmer 5
Furnace. See Boiler or other furnace. Metal-
lurgical furnace.

614,338
614,167
614,200

614,360

614,361
614,408

Furnace, G. WatS80M......coviiiiiiininenrneeaennnnn 614,150
Furnace connecting band, R. A. May...... .. 614120
Furnace wall cooling device, A. P. GGaines .. 614,381
Game apparatus, W. C. Farnum................ . 614,094
Garbage cremator, domestic, J. U. Robertson.... 614,180
Gas, composition, process of and apparatus for
making, G. W. Leeetal.............ccooevnnnnen. 614,400

Gas generator, acetylene, A. Feldkamp 14,425
Gas key, G. E. Wemhoff..................... 614,152
Gas meter, coin freed, J. Nasmith . 614,213

Gas mlxtures, lighting apparatus for explosiv é
LG LI e T O DO L OB OO0 614,299
614,201

(Continued on page 350)
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1,000 Guns in Stock

WE SELL GUNS of every reputable
American and foreign make, and
give wholesale pricesto everybody.
We carry in stock

Fishing Tackle and Sporting Goods
amounting to a quarter of a million
dollars. We can please the fancyof
millionaires, or meet the demands
of the poorest sportsman and an-
gler. Write for prices, or ask us to
send you our Sporting Goods Cat-
alogue. We load and sell over

1,000,000 Hand Loaded Shells a Year
Ask us to send you our price card
of hand and machine loaded shells.
‘We have

The largest Gun Repair Shop in America
We make guns, re-bore, re-stock,
repair—in fact, alter a gun to suit
the owner, and guarantee satisfac-
tion. Write for prices.

MONTGOMERY WARD & CO.
Originatorsof 111t0 120 Michigan Ave,
the Catalogue Business cor. Madison St.,Chicago
MENTION THIS PUBLICATION WHEN WRITING

0-0-0-0-0-0-0-0-0-0-0-00-0-0-0-00

DEFIANCE MACHINE WORKS

ANCE. OHIO U S.A.
BUILDERS

WAGON, CARRIAGE
AND HOOP
MACHINERY.

SEND FOR CATALOGUE

ENT SPOKE DRIVER

CROOKES TUBES AND ROENTGEN'S

Photography.--The new photography as performed by
the vse of Crookes tubes as a source of excitation. All
ubour Cr ookes tubeﬁ SCIENTIFIC AMERICAN SUPPLE-

S1, 189, 238, 243, 244, 792, 795,
‘N).). ‘N)S. I(i-)(). 1054, 1055, 1 0.)(:, 1057, also
SCIENTIFIC AMERICAN, NOs. 7. 8. 10and 14, Vol 74
These profusely illustrated SUPPLEMENTS contain a
most exhaustive series of articles on Crookes tubes and
the experiments performed with theni. Among them
will be found Prof. Crookes’ early lectures, detailin (F
very fully the experiments which 8o excited the worl
and which are now again exciting attention in connec-
tion with Roentgen’s photography. Price 10 cents each.
To be had atthis office and from all newsdealers.

THE COBURN PATENT TROLLEY TRACK

Barn Door Hangers

Impossible for door to jump the track.
Very simple and cheap to apply.

0¥~ Send for Book.

THE COBURN TROLLEY TRACK MFG. CO.,
HOLYOKE, MASS.

IT SIMPLIFIES DIFFICULT WORK

There are many unique teatures in
our Hand and ower Pipe
Threading and Cutting Machine
It has our Standard Adf)ustable Quick
Opening and Closing Die Head with
convenient ‘ cam ” movement. Five
Chasers, set by graduation to any size
needed. Can be released from Thread-
ing while in motion, opened to permit
pipe beine cut and closed instantly
and positively. Send for Catalogue.

THE MERRELL MANUFAC-
TURING CO., 501 Curtiss St., Toledo, Ohio

T00ls for Fine or Roagd Work

Tools that are common and Tools that
are rare, costly and cheap Tools, and
every other kind of T'ool used in any"
trade you will ﬁnd described and illus-
trated in MONTGOMERY’S TOOL CAT-
ALOGUE FOR 1898. A handsome
book containing 510 pages and copious
index. Pocket size 614 x 444 inches, with
rounded edges and stitched covers.
Every workshop and factory in the
country should have one. “Sent by
mail for 25 cents by
& CO.

MONTGOMERY
New York.

105 Fulten Street,

HALF A CENTURY OF CYCLES.—AN
interesting Instoriof the cycle from its originup to the
present time. e first crank-driven bicycle. The

*bone-shaker” and its successors. The tricycle. The
modern wheel. Cycle building a science. Points of im-
provement. The pneumatic tire. A hand and foot
cycle. With 9 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1012. Price 10 cents.
To be nad at this office and from all newsdealers.

If You Want the Best Lathe and Drill

ity, Cheap and Awurate

Westcott Chuck Co., Oneida, N. Y., U, S. A.
Ask for catalogue in English, French, Spanish or German.
. FIRST PRIZE AT (‘OLUMBIAN EX POSITION, 1893.

p— NICKEL

Electro-Plating
Apparatas and Natenal,
7 THE

=Hanson & VanWinkle

Newzu-k..' N.J.

136 Liberty St.,N.Y,

30 & 32 S.Canal St.
Chicago.

HOW TO MAKE AN ELECTRICAL
Furnace for Amateur's [Jse.—The utilization of 110 voit
electric circuits for small furnace work. By N. Monroe
Hopkins. This valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-
nace can be mide by any amateur who is 'versed in o
use of tools. This article is contained in SCIENTIF: ic
AMERICAN SUPPLEMENT, No. 1182, Price 10 cents
For sale by MUNN & Co., ED) Broadway, New York City,
or by any bookseller or newsdealer.

The Latest .
Moving Picture Machine

for Calcium or Electric Light, or can
attached to any lantern. Only $3o.00.
Weight onl{lﬁ Ibs. Lantern Slides of
Cuba, the Philippines, Hawaii, Porto Ri-
co., Army Camp Views, [llus, National
Songs. Send for bargiin list of Machines,
lems, Slides, Stereopticons and Supplies,
Graphophones and Records.
WILLIAMS, BROWN & EARLE,
920 Chestnut St.. Philadelphia, Pa.

Send your business card
tor 160 p. 1898 catalogue.




Thousands huvc

350
better p &po-

ED “ cATI o N gitions t! rough

BY MAIL

Buildings erected ex=
pressly for this pur=

our system of
instruction

3 .t Electncal.
Mechamcal or Civil En-
gmeermgl ; Chemistry ; Mining

Mech&mc and Archxtecturui
; Plumbing;
rospectmg

Dr. vwing, wurveyin,
Pattern Drafting;
hand; English Branches.

Architecture; Metal
'Bookkeepmg Short-

rays for a College Education at Home.

$2 A MUNTH 45,000 Students and Graduates.

COircular FREE. BState subject you wish to study.

THE INTERNATIONAL CORRESPONDENCE SCHOOLS
Box942, Scranton, Pa.

Leam =<Walch Trade

JEWELRY and ENGRAVING.

Address PARSONS’ INSTITUTE, Horological Dept.,
Bradley Polytechnic Institute, PEORIA, ILL.

‘“American-Hunnings?”’
TELEPHONES.

Transmitters, Magneto Bells and Tele-
phone Switchboards. 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. {F Send
for catalogue “S. A.

AMERICAN ELECTRIC TELEPHONE CO.,

173 South Canal St., Chicago, lll.

RUBBER STAMP MAKING.— THIS
article describes a simple method of making rubber
stamps with inexpensive apparatus. A thorovughly
practical article written by an amateur who has had ex-
perience in rubber stamp making. One illustration.
Contained in SUPPLEMENT 1110. Price 10 cents. For
sale by Munn & Co. and all newsdealers.

Buy Telephones

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

exclusively in the United States.

AUSTIN SEPARATOR

Unequaled for
D:LIVERING DRY STEAM
by eliminating moisture
and condensation from
LivVE STEAM. bs
] Also EXTRACTING
0IL, GREASE, and
5/ otber impurities from Exe
haust Steam.
Manufactured by

AUSTIN SEPARATOR CO.
27 Woodbridge Street West, Detroit, Mich.

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.

029 9%92 22329
TUBULAR
DRIVING LAMP.

i'l' is the only perfect one.
1'"" will not blow or jar out.
I'T' gives aclear, white light.
I'l' is like an engine head-

hg
m throws the light straight
ahead from to 300 ft.
I'T burns kerosene,
Send for book (f'ree)

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

99N —ESTABLISHED 1840.W$
Now READY!

Spirit Slate (Oriting

and Rindred Phenomena

By W. E. ROBINSON,
‘‘an of Mystery.”’
155 Pages. 66 lllustrations. Price $1.00 Postpaid.
The author is a well known authorit;

with which he has been identified for t|
five years.

e

on magic art,
e past twemy-
From childhood he has been accustomed
to seemg prominent
prestidigitateurs, both
at home and abroad,
and he has been able to
gather many valuable
secrete from them.
Many of his ideas have
been utilized by Amer-
ican conjurers. For
many years he was the
right hand man of the
late Alexander Herr-
mann, ana was also
associated with Kellar.
He was the original ex-
ponent of *“Black Art,”
‘““Astarte,” **Out of
Sight* and Kkindred
novelties. He has
made it a study of his
lifetime to acquaint
himself with the meth-
ods employed by me-
diums to dupe their vic-
tims. and on this ac-
count the work is of
standard value. In ad-
ditlon to the chapters
on slate writing, mind reading, etc., a chapter on
“ Miscellaneous Tricks? has also been added.

&~ Send for illustrated circular and full table of contents:

MUNN & CO., Publishers,

361 Broadway, New York.

Gas, process of and apparatus for manufactur-
ing, L. Stevens g
Gases, capsule or receiv

. 614,352

fied or highly compressed H. V R t{ead . 614,131
Gate. See Automatic gate.
Gear, bevel, F. A. Kershaw............ccoovvieiinan.. 614,251
Generator. See Gas generator.
Glass annealing leer or kiln, A. D. Brogan et al.. 614 199
Glass %ress R. G. Hemmgray ....................... 614,303
Globe hoider, spring ring, A. Feser................ 614,164
Governing device for preventing racing in en-

gines, K. W. Reynolds, Jr................couue.. 614.346

Governor, V. E. Hunter....
Grinder. drill, G. T. Eames.
Grinding cup and cone bearings, machine for,

. 614,388
. 614,092

A. Kershaw.........oooooiiiiiiaiiiiiiis ciiiia 614,249
Grinding machine, (,oodhew & Goldsmlth . 614,247
Gun, quick firing, oA M. Weli. .. oo oennnns 614,414
Gun wads, apparatus for punchmg out, W. L.

MOTTiS.. . nuiemnsone nssesssmmnsissse e s sxmpimsaeis 614,330
Hammer, pneumatic, H. Breitenstein.......... ... 4,160

614,234

Hammocks means for suspendmg,l E. Palmer..
Handle for buckets. etc., J. 'I'. Kelly
Harvester frame, B. K. Stewar

Hat fastener, R. Perselle.. 614,308
Hill dropper. S. L. Aller 614,415
Hinge, M. Gallagher.. 614,098
Hoe, C. W. Watson 614,356
Holder, E. A. Losee.. 614,117
Hook. See Fish hook.
Horseshoe, J. VWW.Outlaw...........ocooiiiviinnan. .. 614,273
Hydrocarbon burning apparatus or lamp, K. R.
(1131 55 S 0E6R0 00000005, 614.079 to 614,081, 614 AT 614,418
Ice, apparatus for cutting canals through, C.
(S5 fhoonaoggoaonagaasonaoaa00n00Ba0oaREaNEaEag00s 614,142
Ind:icator See Carindicator. Clock winding in-
1C:
Inscrlptlou holder for umbrellas, etc., G. R.
I a1 - 500 00000006000060006300000000000000008000000 614,197

nsulat,ed supporter for electric or other wires,
King & Mead
Ironmg board, L. R. Vidler....

Iron coolmig bed, band, V., E. Edwards 2
Ironing collar points, machine for, A. B. Grant.. 614,224
Key fastener, M. L. Lorentz.... ................... 614,115

Knife.

Knitted fabric,
Lamp. bicycle, C. C.
Lamp fitting, Griffiths & Read
Lamp, portable electric, O. T
Land rolier, E. B. Reece.
Lantern bracket, F. Rhin
Lantern, dark. R. M. G. Phillips.
Latch, gate C. E. Baldwin..
Latch, gate, Moore & Hess.

Lathes, feed mechanism for ‘ciothes pm M. D.

See Thimble thread kmcfe.

614,113
. 614.374

614,327
614,230

Lemon squeezer, J. L. Easley..
Light for sidewalks, etc.. J. Jacobs.
Linotype machine. O. Mergenthaler
Liquid pasteurizing or sterilizing apparatus. G.

. 6
Locking apparatus. coin controlled, F. Pope 614 %44
Loom shuttle changing mechamsm, Crompton &

Wynan . 614.369
Loom, swivel. G. F. Hutchins. . 614.390
Lubricating device, vehicle, W. Moller. . 614,405

Magnets of dynamo machmes, arrangement for
exciting. M. Deri.
Match composition, Sevene & Cahe
Match safe, V. Humann
Match splint feeding mechanism, J. P. Wrigh
Matchers, device for setting up, C. Schoen.
Metallurgical furnace, L. Pietraschewski..
Meter. See Electric meter. Gas meter,
Mill. See Crushing or amalgamating mill. Roll-
ing mill. Windmill. Wire drawmg mill.
Miner’s prospecting tool, T. S. Glover.............. 614,265
Mining, device for thawmg earth for placer, F. AT
. o [}
614,239
. 614,141

. 614,372
. 614,367
614,296
614,194
614.307
614,114

614.293
614254
614.110
614,322

. 614,401

. 614,373
. 614,350
. 614,428
. 614.314
. 614,136
. 614,129

Moulding press, H. A. E. Smith .....
Motion, device for converting, C. Stafford.
Motor. 'See Current motor. Oil or similar motor.
Music leaf turner, W. G. De Ramus
Mutoscope, H. Casler................
0Qil burner, E. W. D
QOil burner, D. C. Wilgu:
0Qil cup, K. McCoy..
0il or similar motor,
Qils. process of and apparatus

Davidson & Hepburn.........
Oiling vehicle axles, devic
Optometer, T. B. Jebb... .
Ore concentrator, S. I. Hallett.
Ore reducing and separiting mechan

Lonergan................iiiiiiiiia..
Padlock, H. G. Voight.. :
Paint, Lowman & Gage,....... ..
Paper bag machine, G. Mortson..
Paper barrel, J. Van Develde.........
Paperstock reﬂner J. H. Baker et al
Piano attachment, E. Peterson.................
Picture frames, etc., adjustable hanger for, H.

D. Smart.
Pigeon trap, G. S. 614,331
Pigeon trap, C. T. 614,132
Pipe wrench, W. W. McChesney . 614,255
Pipes. ete., machine for screwing up or unscrew-

614,316
. 614,340

. 614,184

ing, C. H. MCCready........... ccoveeaenrsennnn 614,333
Platform. See Recordmpr platform.
Plow, wheel, S. D. Poole.................coviviinnnn 614,343

Plowmg apparatus. F Brutschke
Pole step, D. B. McBride
Post. See Fence post.
Press. See Baling press.
press. Moulding press.
Printers’ blankets. apparatus for washing, Chat-
urn & Asheroft.. ...l
Printers’ rolls, mould for makingicalico. E. Emer-
Printing machine, G. R. Cornwall
Printing machine, C. P. Cottrell............
Printing on mixed goods, H. N. F. Schaeffer
Pulley, belt, P. RUpp.....c..ccovvievirnnnnnnns
Pulley bushmg, W. R. Fo
Pulley, friction clutch, W J. Fletcher.
Pump, H. W. Kimes........... .........
Pump for artes‘llan wells, double acting
on

[ 614,363
614,177

Cotton press. Glass

614,087
. 614,245

.. 614,396

force, S. B. Jones..... 614,172
Pyrometer, E. A. Ueh]m . 614,241
Rack. See Display rack.

Rail holder. O. Ackley. 614,359
Rail juint attachment, 614,171
Railways, electric switch mechanism

J. M. Murphy.. 614,124
Railways, electnc

or, L. E. Walkins.. .. 614,412
Raisin seeder, W. M. McConnaughay... ......... . 614,178
Reclmmg, folding, and table chair, J. W. Cum- e

................................................ 437
Recordlng platform or gangway, Manning & Rob- T
Reel See Wire reel.

Reel carrier, W. P. OWSI@Y......ovviiierinenennnnnns 614,128
Rendering apparatus. A. Schmidt . 614,135
Rendering, process of, J. Davidson.. 614,292
Rim drilling machine, automatic, W. R. Fox 614.378
Rocking horse, tricycle, R. Eberhard........... .. 614,375
Roller. See Land roller.
Rollmg knife blanks, etc., machine for, A. Johns- .
............................................ 4,11
Rollmgmlll 8. V.'Huber..... ... 614,324, 614,325
Rolling mill feed table, S. V. Huber................ 14,326
Roof framing tool. G. C. Thompson 614,144
Rotar; engme J. Holt.:.... 614.107
Safe, Damon. .. 614,421
Sash’ fastener S. E. Bird. 4.4

Sash fastener, H. I.. Norton
Sash, slidable hinged window, W. McCall.
Sawing machine, adjustable crosscut, S. F. Ewart
Scl'%‘w%I eltc automatic machine for making, C.
Seat post and saddle clamp, W. A. Dickinson.
Seed drill cleaner, B. Gish.................
Sewing machine, buttonhole, I. Holden.
Sewing machine feedmg dev1ce F. Malsch.
Sewmg machme folder attachment, A. Laub-

VVheeler
Shade and curtain pole brocket, W. P. Corson
Sharpening device, desk, T. Knudston. .
Shears. See Fruit plckmg shears. Shee
Sheep shears, H. Bland
Sheet metal cutting devlce, L. M.
Shingle. metallic, E. A. Demore
Sign, transom, P.M. Kling
Signaling apparatu s, M. M
Skirt, cycling, S. K. Franc
Snow melting and removing

man et al
Sound reproducing device, H. J. Hage
Sounding apparatus, E. 8. Cornish..
Spinning apparatus, Todd & Stott.
Spraying device, 1. F. Gordon
Stacker, straw, E. D. Jacobs..
Steam boiler, R. Hutchison..
Steam superheating apparatus, J. Grubmsk
Stove, tailor’s, A. Lundstrom..............
Tap, expanding, R. W. Keilholtz. .
Telephone exchange system, W. EM Jackson .
Thermostat, E. Cary e
Thill couplmg, S. A OWIDES..ovivrnie vevinnnnnnne 614 127

(Continued on page 351)

614, 3%(1

614,398

i
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4 clamp, adjustable either to
These goods are male frdm best materials. Their

&~ Catalogues furnished
on application.

> Saddles '

w> Special Patterns with Auxiliary Springs
€ or Export Trade.

plain direct-post or to T-post.
prices are low. Orders filled promptly and accurately.

Hunt Manufacturing Co., Westhoro, Mass., U. S. A.

Simplex Cime Recorder,

So named because it is simple in con-
struction, simple in operation and simple
of record. Saves maximum of time with
minimum of labor. Registers by the push
of a button—nothing more. One hundred
men can register in one minute on one Re-

corder. Adapted to large or small con-
cerns. No keys, checks, cards, tape or ink-
ribbon. For simplicity, compactness, dur-

ability and quick registration absolutely
without rivals.

Full description for the asking. ASK NOW.
Heywood Brothers & Wakefield Company,
195 CANAL STREET, NEW YORK.

N. B.—For prices, state number of your employes.

C BOX METAL.

Composition Wire Belt Lacing
Made in 4
gizes Send
4 for m’rcular
B and prices.
E 6 ). M. HAYDEN & CO Mfrs.
0

Pearl St., Grand Rapnds Mich.
For 21 Years we have been building the

Notice the Shape
of the Bar.

Most durable known.
eé’rec
LL CO.,
LOUISVILLE KY.

For every purpose.
&~ Handsome Cata
. CALD

217 Bast Main Street,

ROTARY PUMPS AND ENGINES:
Their Origin and Development.—An important series of
papers giving a historical resume ot the rotary pump
and engine from 1588 and illustrated with clear draw-
ings showing the construction of various forms of
umps and engines. 38 1llustrations Contained in
EUPPLEMENTS 1109, 1110, 1111, Price 10 cents
each. Forsale by Munn & Co. and all newsdealers.

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

GAS ENGINE

for $150, less 107 discount for cash.
Built on interchangeable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shipment, weight 800 pounds.
Made for Gas or Gasoiine. Also Hori-
zontal Engines, 4 to 30 borse power.
82— Write for Special Catalogue.

WEBSTER MFG. CO., 1074 West 15th St. CHICAGO
Fastern Branch, 38-D Dey Street, New York City.

ACETYLENE APPARATUS

Acetylene number of the SCIENTIFIC AMERICA SUP-
PLEMENT, describing. with full illustrations, the most
recent, simple or home made and commercial apf)aratus
for generating acetylene on the large and smell scale.
The gas as made for and used by the microscopist and
student; its use in the magic lantern. The new French
table lamp making its own acetylene. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. .
Price 10 cents prepaid by mail. For other numerous
valuable articles on thissubject we refer you to page 21
of cur new 1807 Supplement Catalogue, sent free to any
address. MUNN & Co., 361 Broadway New York.

Any Lazy
Traps

about your place? The kind that
won’t work unless you stand over
them with a club? Did you ever
examine your steam traps to see if
they do their work? Better do so
at once. Don’t you want to try a
*“Heintz,” right beside your other
traps and make a test? The
“ Heintz” will be found sensitive,
quick, economical, practical; in fact
the leader in every trap-point. Fact
of the matter—“Heintz” is the only
one ever imitated. Why? Ask for
Booklet “I

William §. Haines
_ Usmpany,

136 South Fourth §t.
Philadelphia.
“The Heintz, the best, tho’ it has tmitators’’
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PIERCE VAPOR LAUNCHE

$150 AnD Ur.
STATIONARY AND PUMPING ENGINES.

PIERCE ENGINE COMPANY,

16 to 20
14 Ft. FISHING LAUNCH.

§F~ Send for Catalogue Stating Size.

Feet,

17 N. 17tH STReeT, RACINE WIS.

Pa‘mer and Marine
Gasoline Fasinssey

Launches.
Palmer Bros., Mianus, Ct.

THE MACHINERY OF A NAPHTHA :

Launch.—A detailed description of the motive power
of a Modern Naphtha Launch, with sectional views
showing all the parts of the boiler and engine. A most
valuable paper. 4 illustrations. Contained in SUPPLE-
MENT 1104. Price 10 cents. For sale by Munn & Co.
and all newsdealers.

THE NEW BRIS

"OL COUNTER

Registers an accurate account of work done on print-
ing presses, %ram tallies, weighing, measuring and
other automatic machines. Counts up to 1,000000 and
repeats automatically. Simple, accurate, durable. Spe-
cial couuters to order. §®~ Send for circular.

J. ROOT, Bristol, Conn., U. S. A.

$5 Printing Press

Prints your own cards, labels, ete.
Larger press for circulars or small
newspaper, $18. Everythm easy by
printed rules sent Catalo ueI{or
stamp. Y &COM
Factory 4, MLRIDE\I CONNECTICUT.

““NEW STANDARD” BATTERIES.
Adopted as “ Standard” by U. 8. Gov’t.
Imitated but not equaled Manufactured
specially for Medical Apparatus, Dental Sur-
gery, Gas En%ne Lighting, Gasoline Launches
l‘elephones ouse Bells, Burglar Alarms and
PEN CIRCUIT WORK.
No. 2 sent anywhere at $2 a dozen Money
back if not satisfactory. HE,
Manutacturer, 259} Greenwich St New York.

(FRne waks)

business cards, dodg-
ers, etc, or let your
boy combine business
with amusement and
grint them for you.
plendid educator for
%outh and great aid to
usiness men. A full
line of hand and self-
inking printing presses
type and all printing
supplies. Write for
Catalogue. J. F. W,
Dorman Co., 1?1 E. Fa-
yette St., Baltimore.

Stationary |

Print Your, Own_Circulars |

ASU[INE EAGIES

ULDS GASDLINE ENGINE WORKS. Box418. LANSING. MICH.

R.S. NO L VERS

ACETYLENE GAS AND CARBIDE OF

Calcium.— All about the new illuminant, its qualities,
chemistry, pressure of liquefaction, its probable future,
experiments perfonn ed with it. A most valuable series
of articles, giving in complete form the particulars of
this subject. Details of furnaces for making the carbide,
gas generators, gasometers, burners, etc. Contamed in
SCIENTIFIC AMER[CAN ‘SUPPLEMENT, OIS,
]01)!, 1007, 101 .’, 10145 10195, i()16, 1022,

1 082,
;1 0\6, 1104, 11 4. 1132,
Prlce 10 cents each, by mail, from
this office, and all newsdealers.

THE IMPROVED

MARINE ENGINE

We are the oldest builders and
uarantee superiority. T'wo cy-
inders in one casting. Occupies
less space and weighs less for its
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 engin-
eer required. Send for cat.

Grand Rapids. Mich., U.S.A.

SINTZ GAS ENGINE CO..

For Amateurs and
Professionals.

Put up In powder form in
gelatine tubes ready for
Immediate use when dis-
solved Inwater. Specially
prepared for all kinds of
dry pl:tes, tilms, trans-
parencies, lantern slides,
bromide andvelox papers,
(snap shot or time expos-
ureafterascientificstudy
of their emulsions. Saves
time,is rapid and controll able in action,will not spoil,
does not stain the hands, dissolves easﬂy and renders
the nicest gradations in high lights and shadows.
Every ama!our - can obtain artistic results. Recom-
d by dry plate ers, photog-
raphers, etc. Tubes ready for immediate use (make
20 oz. or 1% pt. best developer) 25 cents each. 1doz.
tubes packed in neat box $3.00. Pure TOLIDOL per
woand $8.00; half pound $4.50; ounce 60 cents. Sold by
best dealersorsent post paid upon receipt of price. In
ordering tubes specify kind of plate ortilm and'wheth-
er for snap shot or time exposure. Booklet free.
Haller Kemper Co., Sple Agents, Atlas Block, Chicago.

The Only Practical System of

CYPHERS INCUBAT
Box 23,

© 1898 SCIENTIFIC AMERICAN, INC.

THE CYPHERS
Incubator and Brooder

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

, GOES FREIGHT PREPAID.
Send 10c. for fully INustrated Catalogue to the

Wayland. Ne Yo

Incubation.

OR CO.






