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A PERTINENT QUESTION.

It is generally understood that the main object of
Congress in authorizing the President to appoint a
new canal commission was to secure an impartial in-
vestigation of the relative advantages of the Nicaragua
and Panama routes. The many commissions which
have examined and reported on the feasibility of these
two locations include the names of four Aericans of
more or less professional reputation, two of whom,
Admiral Walker and Prof. Haupt, have pronounced
themselves as being heartily in favor of the construe-
tion of the Nicaragua Canal, while the other two,
General Abbot and Mr. Fteley, have indorsed the
Panama route. In making up the new and presum-
ably non-partisan commission, the President has in-
cluded Admiral Walker and Prof. Haupt and ignored
General Abbot and Mr. Fteley, who are, by the way,
two ot the most distinguished hydraulic engineers in
America, and pre-eminently qualified to serve on a
purely technical commission such as this. Why has
this partisan selection been made ?

If the Executive is desirous of learning the exact
truth regarding the Panama scheme, why has there
been omitted fromn the Commission the very experts who
alone are able to give the fullest and most reliable in-
formation ? The work of General Abbot in connection
with the army engineers has won for him a” world-
wide reputation, and Mr. Fteley, who is a past presi-
dent of the American Society of Civil Engineers, is now
engaged in the construction of the great Croton dam,
the most formidable undertaking of its kind in the
world. These two gentlemen are so obviously fitted
to take a prominent part in the work of the new Com-
mission that their exclusion is liable to arouse serious
doubts and misgivings in the minds of that portion of
the public which is familiar with the isthmian canal
situation, as to the bona fide nature of the investiga-
tion.

SPEED AND AIR RESISTANCE IN CYCLING.

It is pretty well understood among those wheelinen
who have given any thought to the subject that the
chief element of resistance in riding the bicycle on
level roads is due to the atmosphere. The simplest
proof of this is to be found on a windy day, when the
difference between riding against and riding before the
wind has only to be felt to be appreciated. The re-
markable feat of the professional cyclist Murphy, who
on June 21 rode a mile behind a locomotive in one
minute and five seconds, proves what an extraordin-
arily large proportion of the effort of the rider
is expended in overcoming air resistance. The
shortest time in which a mile has ever been
covered with a flying start, unpaced, is one
minute, fifty-five and four-fifths seconds. This was
done by the rider Hamilton at Denver, June 18,
1898. With human pacing, where the rider is par-
tially protected from the rush of air, the fastest time
has been made by Taylor, who covered the mile in one
minute and thirty-one and four-fifths seconds. In the
recent trial provision was made for inclosing the rider
in front, above, and-on both sides by a wind shield,
and making this protection so complete that he was
riding practically in still air. The result shows that
complete protection from the wind enables a rider to
increase his speed by about 100 per cent. Comparing
their records, it is questionable whether Murphy
could ride a mile unpaced in as short a tine as Hamil-
ron; or to put it in other words, it is probable that
Hanilton could ride a mile under the Murphy con-
ditions in less than one minute.

From a scientific standpoint this extraordinary feat
will have a value as attracting further attention to the
serious nature of air resistance, for. it raises the ques-
tion as to whether the form of all vehicles that move
at high speed should not be modified so as - to present
the least possible resistance to the wind. Thisis par-
ticularly true of locomotives and cars, and it is con-
ceivable that some light form of sheathing extending
from the cars nearly to the rails, and from car to car,
might materially aid in reducing the air resistance.
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A FALSE ALARN,

Severa.l of the New York dailies recently published a
rather lurid description of the danger which attends
our recently purchased cruiser, the ‘‘New Orleans,™
whenever she goes to sea. The public was gravely in-
formed that this vessel and her sister ship, the *‘Al-
bany,” which is now completing at the Elswick Works,
England, have so little natural stability that under cer-
tain conditions of loading they are liable to ‘* turn tur-
tle” and disappear from the active list of the United
States navy. Asa matter of fact, there is not a word
of truth in the rumor, and the ** New Orleans” merits
all the words of commendation which have been be-
stowed upon her by the officers who were in charge of
this crack vessel during the operations of the Spanish
war. The origin of the rumor is to be traced to the
misunderstanding of a report which was recently made
by Naval Constructor Bowles on the inclining experi-
ments lately carried out upon this vessel. Every ship
that is built for the United States navy, or acquir-
ed by purchase, is put through a series of tests to de-
termmine her stability under widely varying conditions
of loading. Although the elements of stability are
carefully calculated when a ship is designed, there is
always a possibility of subsequent changes in the arma-
ment or construction of the vessel causing slight varia-
tions from the intended stability, and hence it is the
practice in our navy to ascertain the actual stability
by inclining tests made after the ship is afloat. In the
case of the ** New Orleans” this was done at the earli-
est convenient opportunity after the war, and the re-
sults were tabulated and forwarded in a report to
Washington. It was a misconstruction of the mmeaning
of the report which led to the ridiculous statements
which have been referred to above.

To determine the stability when she is absolutely
light, the ** New Orleans” was emptied of all coal, am-
munition and stores, a condition, of course, in which

she would never be found when in commission. It

was discovered that when absolutely empty, she has
what is known as a negative metacentric height, and
in this condition she inclines to port or starboard a
few degrees until she assumes a position of stability.
There is in this nothing unexpected or unprovided for
in her design. Indeed, itis a fact that all the great
transatlantic liners have a negative metacentric height
when empty of coal and stores, and provision is
made in them, as it is in the ‘* New Orleans,” for tak-
ing a sufficient amount of water as ballast into the
double bottown to restore the vessel to an even keel.

It is true that as compared with the majority of our
home-built warships the ‘‘New Orleans’ has, when
light, less stability. This results fromthe fact that more
attention is paid in our ships to certain elements which
are neglected in the Armstrong vessels in favor of coal
capacity, speed. stores and armament. In our own ships,
and in those of the British navy, liberal provision is
made for the comfortable berthing of the crew. More
spaceisgiven up to their accomnmodation than isallowed
in the ships of foreign navies. The Armstrong Com-
pany, which built the ** New Orleans,” has a reputation
for turning out warships of high speed, great coal
capacity and unusually heavy armament, and there is
no denying the fact that their ships are particularly
showy in this respect. In the elements which do not
appear upon paper, however, but which are of equal
importance, their vessels will be found ‘in many cases
to Le lamentably lacking. As a rule, the crew and
officers are the chief sufferers, as, for instance, on the
‘“New Orleans.” where a large part of the space
on the berth deck, which in American ships would be

“utilized completely as living and sleeping quarters

for the crew, is taken up by coal bunkers, some-
thing which would never be allowed for a moment by
our Bureau of Construction and Repair. Then, again,
the number of rounds of amimunition carried per gun
is small in these ships; there is a scarcity of small
boats ; ventilation is not so thoroughly worked out,
and in various respects weight is saved in order that
it may be put into guns and motive power. Now, when
a vessel of this type begins to be emptied of her coal,
stores and ammunition—weights which are carried
low down in the hull of a ship—it will be seen that she
quickly loses her stability and the metacentric height
is liable to change fromn the positive to the negative.

The *“ New Orleans” incident is of considerable in-
terest as showing how easily we may fall into error in
judging of the value of one particular warship as
against another. There has been a continual outery
raised in England against. the latest ships designed for
the British navy by Dr. White, Chief Naval Construc-
tor, because these vessels as compared with the Arm-
strong vessels have shown ton for ton of displacement
a great inferiority in certain elements of fighting
power. They are not nearly so heavily armed ; they
are not so fast; they are not even so well protected ;
yet, as a matter of fact, we have no doubt that Dr.
White, who is responsible for their design, could show
that they have compensating advantages in the way
of roominess, sea-worthiness, large supplies of ammuni-
tion and ample stores which make them fully the
equal of the Armstrong ships.

Without saying anything derogatory of the splendid
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vessels which are turned out from the Elswick yards,
the matter ay be expressed in a nutshell by saying
that Armstrong builds for the trade and with an eye
to the grandstand, and while such phenomenal vessels
as the **O’Higgins” and ** Esmeralda ” are vastly more
powerful in armament and speed than other vessels of
a like displacement, it is not likely that in the test of
actual warfare they would be found to be either bet-
ter or worse than the best of other navies.
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SCIENCE AND SPIRITUALISM,

We have recently been entertained by the daily press
with accounts of a spiritualistic investigation of the
immortality of the soul, which is remarkable, not o
much for the novelty of the results obtained, as for
the prominent position occupied by the chief inquisitor
as a professor in one of our foremost institutions of
learning.

That Prof. Hyslop believes that he has found in
spiritualism additional and complete proofs of the
soul’s immortality can hardly be questioned. He states
that he has arrived at his conclusions only after a most
thorough and painstaking examination, in which all
possibility of fraud was carefully excluded. Indeed, it
is the very method of investigation employed which
Prof. Hyslop so strongly emphasizes ; for he lays great
stress upon the scientific methods, the care, and ex-
haustiveness which characterize his inquiry and dis-
tinguish it from previous work in this direction.

Prof. Hyslop has asked the public to withhold its
judgment until he has published a full account of his
experiments and submitted the facts which he has
gathered to the scientific world. As a matter of mere
courtesy and justice we should wait. But in the mean-
time we cannot help remarking how puerile and
fruitless have been the results of previous attempts,
how disproportionate the time and effort expended.
Such men as Marsh, 'Kebble, Dr. Hodgson and
Prof. Jammes have also attempted a scientific in-
vestigation of spiritualistic phenomena. Mr. Marsh,
we are told, talked with Adamn and Eve, with
Methusaleh and other biblical personages. Mr.
Kebble conversed with Washington, Bonaparte, Byron
and a host of equally distinguished men, and both
Hodgson and James have brought all the undoubted
critical acumen of their minds to bear upon the case
of Mrs. Piper. The actual results, judged from a dis-
passionate, scientific standpoint, are very disappoint-
ing. Even in the case of Hodgson and James, they
are vague, trivial and inconclusive.

The many newspaper articles which have appeared
on Prof. Hyslop’s experiments give us (chiefly because
of his reticence) no coherent account of what he has
actually accomplished. From the little that can be
gleaned, however, we arenot very sanguine that any-
thing new has been added to what is already known
of spiritualism.

In his spiritualistic experiments, Prof. Hyslop has
been associated with some of the most distinguished
psychologists and alienists, men who have become well
known through the value of their contributions to
mental science. For this reason we have a right to
expect something more than the vagueness and am-
biguity which have ever been characteristic of spirit-
ualism, something which will at least prove amenable
to the ordinary laws of evidence, and afford us that
sensible proof of immortality, the desire for which is
coeval with the existence of the human race. Al-
though the publication of the results of his examina-
tion into spiritualism may not be accompanied by
‘*such a wave of excitement as the world has never
seen before,” we trust Prof. Hyslop will keep his
promise, and if he presents us with results in the way
of spirit communication, we hope they will be marked
by that dignity and practical utility which have been so
invariably and conspicuously wanting in all previous
cominunications.

THE TRANSPLANTATION OF NERVES,

In a certain proportion of injuries to nerves, the ends
cannot be brought together, and a portion of the nerve
obtained from one of the lower animals or from an am-
putated limb can be implanted. Dr. R. Peterson has
contributed an important article to The American Jour-
nal of Medical Sciences on the transplantation of
nerves. It gives some interesting instances. In one
case a man was severely injured in the right wrist by a
circular saw; he lost sensibility in the hand. Five
months after the injury the transplantation of a nerve
was decided upon. Four centimeters of the sciatic
nerve of a young bloodhound was sutured between the
ends of the median nerve with kangaroo tendon. A
similar operation was performed on the ulnar nerve.
On the following day a distinet return of sensibility in
the thuinb was found; three months after the opera-
tion, sensibility was almost complete. There are twen-
ty recorded cases of transplantation of nerves. There
were eight primary and twelve secondary operations.
The time from the injury to the operation varied
from forty-eight hours to one and a quarter years.
Eight out of twelve cases of the secondary operation
showed improvement in sensibility or motion, while
only four out of eight cases of primary operation im-
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proved. The interval between the ends of the divided
nerves varied from three to ten centimeters; but the
distance did not seem to affect the result.

In nine cases the transplanted parts were from the
sciatic nerves of dogs, three from rabbits, one from
a kitten, and one from the spinal cord of a rabbit, and
in five from recently amputated limbs. In one casea
sciatic nerve which had been excised was itself trans-
planted. In nine cases catgut was used to unite the
implanted segments of divided ends; in three, silk;
and in one, kangaroo tendon. No case recovered en-
tirely, but generally the cases were very much im-
proved. The average time in which sensibility ap-
peared after the operation was about ten days, and
motion returned in two and half months.

At

PREVENTION OF COLLISIONS AT SEA.

The recent marine disasters on Long Island Sound
and near Sandy Hook, New York harbor, where seri-
ous collisions in a dense fog occurred, forecibly bring to
the attention of the traveling public the need of some
siinple method of determining with a reasonable de-
gree of accuracy the relative positions of the respective
vessels.

There is no doubt, now, in view of the practical
development abroad of wireless telegraphy, an op-
portunity for the owners of several vessels in one
line to equip each steamer with a set of wireless tele-
graph instruments arranged- to communicate with
each other.

That being the case it will only be necessary for each
vessel to have an operator skilled in the use of the instru-
ment, whose duty shall be, in the event of thick
weather, tosend out prearranged caution signals at cer-
tain regular intervals, and at the same time watch the
receiving instrument for replies. When a return signal
is received, then communications as to the location and
course of the vessels can be easily made and a prospec-
tive collision avoided.

It has been shown by the experiments across the
channel between Franceand England that the distance
the electrical waves will travel varies with the height
of the conducting terminal above the water level.
According to W. H. Preece,a conductor 20 feet high
will signal well to a distance of one mile, 40 feet to 4
miles, 60 feet to 9 miles, 100 feet to 25 miles. He also
states that the electric waves travel over water with
greater force than over land.

As the average height of a large steamer mast above
this level is 100 feet, the electric waves should be effect-
ive for a probable distance of 25 miles.

Such an arrangement would be more certain than
the usual fog siren, for the effectiveness of the latter is
varied in certain instances by the force and direction
of the wind. Wind or stormy weather do not interfere
with the working of the electrical waves.

Taking the case of the collision of the steamers ‘‘C. H.
Northam” and the “ Richard Peck” on Long Island
Sound a short tilme ago as an example, the captains of
each vessel were brothers; they were on their night trips
from New York to New Haven, and vice versa. After
starting a dense fog quickly arose. They knew at
about a certain time in the night they would pass each
other. When that time arrived they were unable to
determine each others’ whereabouts definitely or to
communicate as to the course each was taking, and it
happened that the ‘‘ Richard Peck,” which was the
stronger vessel, plowed transversely through the bow
of the “ Northam.” She was barely saved from
sinking. Had each vessel been supplied with the
simple wireless electric instruments, and had they been
put in operation as soon as the fog appeared, the
vessels would have been able to have communicated
with each other within a distance of say 15 miles, and
thus easily have avoided a collision.

It seems to us that the interests of the great steam-
ship and transportation lines demand that they should
be quick to adopt every known scientific device that
can effectually serve as a safeguard against the perils
of dense fog or thick weather.

What line or combination of lines will be the first to
adopt such safeguards?

PP

METHOD OF TRANSFERRING PHOTOGRAPHIC
FILMS,

Several years ago a special transferotype paper was
made by which the developed filin or picture could be
removed and transferred to any desired object or onto
glass or a gelatine filin.

With the advent of the celluloid and other transpar-
ent films the manufacture of the transfer paper ceased.

The celluloid films and similar films are not wholly
free from pits, miniature semitransparent dots, brush
marks, ete.; which magnify seriously when an enlarge-
ment is to be made or even when a lantern slide is
made by contact with the filin.

For the purpose of proving this and securing images
of absolute clearness and perfectness, Mr. W. Jennings,
of the Photographic Society of Philadelphia, discover-
ed a plan of readily removing the picture gelatine film
from the supporting celluloid or transparent support.
His explanation of how it is done is cs follows ;

Scientific Jmerican,

Dip the filin for about half a minute in a 10 per cent
solution of alum and water, then lay it on a plate of
glass and at the upper corners proceed to roll back the
gelatine film gently with the fingers. It readily sepa-
rates from the support, and in this rolled-up condition
it is washed in running water for about five minutes, to
take out the wrinkles and eliminate the alum. Then
place a clean plate in a tray containing a 10 per cent
solution of glycerine and water.

Next take the separated filin and spread it out (print-
ing side up on the glass plate in the tray), then lift up
the plate and place the filin on the plate under slowly

running water. This will drive out the bubbles. Use
the finger or the tip of the tongue for a squeegee. The
film will dry perfectly flat and free fromn grain. When

dry it may be intensified, reduced or retouched as
usual. This is an excellent way to save filin negatives
having joints in the celluloid. I have no trouble in
transferring fifty 4 by 5 films in an hour in this way

Positive pictures can just as well be transferred from
this supporting filln onto other things than plates of
glass as one’s fancy may choose.

_— .t r——

WATER-TUBE BOILERS FOR OUR WARSHIPS,
BY LIEUT. G. L. CARDEN, U.8 N.

The Navy Departiment has decided to introduce in
a number of new warships of this country the Ni-
clausse type of water-tube boiler. It was this form of
boiler which was employed on the late Spanish war-
ship *‘ Cristobal Colon,” and from what can be learned
of its workings, good results are expected. 'T'he main
objection heard against the boiler by engineer experts
is the feature of the horizontal tubes. Whether this
objection will prove a valid one, experience alone can
tell, but in the opinion of the naval officials in Wash-
ington, the reports from abroad are all in favor of the
new generator.

The Niclausse boiler is of French design. Various
types of French water-tube boilers have proved emi-
nently successful, particularly the Belleville and Nor-
mand types, and within late years the British Admi-
ralty have made liberal use of these French designs.
The British cruisers “ Powerful” and “ Terrible,” the
largest protected cruisers in the world, each carry forty-
eight Belleville boilers, arranged twenty-four on a
side.

In this country recourse has been had both to for-
eign and domestic designs of water-tube generators,
and American warships are now using in a number of
instances the Yarrow, Thornycroft, Ward, Du Tem-
ple, and other types.

It is the expressed view of leading engineer officials
that the troubles experienced from time to time with
water-tube boilers have been largely due rather to
unfamiliarity with the type in general than to any
inherent or ineradicable defects in their design or
construction.

In the hands of experienced and alert engineers,
water-tube boilers have thoroughly demonstrated their
fitness for deep-sea work. It has only been necessary
to prove that water-tube boilers are reliable for gen-
eral cruising purposes to insure their adoption in place
of the Scotch marine types. It is the saving in weight
afforded by the tubular boiler that so strongly appeals
to the naval architect, and in the case of warships the
economy thus secured is of more importance than it
is in the merchant marine.

The new warship ‘‘ Maine,” building at the yards of
the Cramps, will be the first of the new battleships to
carry Niclausse boilers. Her sisters, the ‘* Missouri”
and ‘* Ohio,” will each carry, it is understood, Thorny-
croft boilers. The design of the “ Maine,” as finally
settled upon, calls for twenty-four Niclausse boilers,
arranged in three groups of eight hoilers each. Each
group will be subdivided by the center line bulkhead,
and each boiler will have fifteen elements of twenty-
four tubes, the whole number of elements being 860
and the number of tubes 8,640. The ‘ Maine's”
boilers are designed to carry steamn at a working pres-
sure of 250 pounds per square inch above the atmo-
sphere.

The announcement is now made by naval offi-
cials that the water-tube boiler will hereafter be ex-
clusively used in United States warships. In the case
of the ‘‘ Maine” and her sisters the particular type of
boiler to be selected was left to the contractors, subject
to the approval of the Navy Department. The Cramps
selected the Niclausse, and the Union Iron Works
and Newport News establishments the Thornyecroft.
Rear Admiral Melville, chief of the Engineering Bureau,
is the authority for saying that it- has been definitely
decided to adopt water-tube boilers for all our new
warships. It is known that Admiral Melville was
anxious to incorporate water-tube boilers in the battle-
ships authorized prior to the last group, but it was
impossible, it was found, to do so at the last moment,
since no hull changes would be permitted.

In the British navy the Belleville water-tube boiler
has been adopted for all vessels larger than torpedo
craft,

According to the statements of leading British offi-
cials, the charges brought against the Belleville boiler
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have narrowed down to a low efficiency in fuel con-
sumption. The official reports of the engineering de-
partments do not, however, bear out the indictment.
The big armored cruiser ‘ Terrible,” on her trial trip,
recorded a consumption of 171 pounds of coal for each
horse power exerted for an hour. On the trial of the
British cruiser ‘‘ Diadem,” which trial lasted for thirty
hours, the coal consumption per indicated horse power
per hour was 1'59 pounds. This consumption was the
equivalent of 13'9 pounds of coal per hour per square
foot of grate surface. On the eight hours full-power
trial of the “ Diadem,” when the coal burnt was in-
creased to 208 pounds per hour per square foot of
grate surface, the coal was only increased to 176
pounds per indicated horse power per hour. Steam
was maintained at the engines during the thirty hours
and eight hours runs, respectively, at 245 and 249
pounds per square inch.

The announcement of the official adoption of water-
tube boilers for the vessels of the United States navy
isregarded in engineering circles as a most important
one. Briefly summarized the resulting advantages are
lightness, ability to raise steam quickly and accessi-
bility for repairs. No trouble is experienced in raising
stean to 250 pounds pressure from cold water in much
less than an hour’s time, instances being recorded of
23 minutes only being consumed. In the case of the
cylindrical boiler from six to twelve hours are required.
The danger formerly apprehended of tubular boilers
breaking down is no longer seriously entertained.
Tube boilers like cylindrical boilers mmust be cared for,
and good judgment must be shown in handling them.
If this is done there is no reason, in the opinion of na-
val engineers, why they should not always respond
when called on for hard service.

—_— ., —

MEETING OF THE AMERICAN ASSOCIATION FOR THE
ADVANCEMENT OF SCIENCE.

The Forty-eighth Annual Meeting of the American
Association for the Advancement of Science will be
held at Columbus, Ohio, August 19 to 26, 1899. The
Association headquarters will be located in Room 10,
University Hall, Ohio State University, and the hotel
headquarters of the Council of the Association will be
at the Chittenden Hotel. A meeting of the Council will
be held at noon on Saturday, August 19, at the hotel
headquarters.

The opening session of the Association will be held
at 10 o'clock A. M., on Monday, August 21, in the
Chapel, University Hall.

The officers of the Coluimnbus meeting are as follows:
President, Edward Orton, Ohio State University, -
Columbus, Ohio. Viece Presidents: Mathematics and
Astronomy, Alexander Macfarlane, Lehigh University,
South Bethlehem, Pa.; Physies, Elihu Thomson,
Lynn, Mass. ; Chemistry, F. P. Venable, University of
North Carolina, Chapel Hill, N. C.; Mechanical
Science and Engineering, Storm Bull, University of
Wisconsin, Madison, Wis. ; Geology and Geography,
J. F. Whiteaves, Geological Survey of Canada, Ottawa,
Canada ; Zoology, S. H. Gage, Cornell University,
Ithaca, N. Y. ; Botany, Charles R. -Barnes, University
of Chicago, Chicago, Ill.; Anthropology, Thomas Wil-
son, Smithsonian Institution, Washington, D. C.;
Social and Economic Science, Marcus Benjamin,
United States National Museum, Washington, D. C.
Permanent Secretary, Dr. L. O. Howard, Cosinos Club,
Washington, D. C. General Secretary, Frederick Be-
dell, Cornell University, Ithaca, N. Y. Secretary of the
Council, Charles Baskerville, University of North Caro-
lina, Chapel Hill, N. C.

The affiliated societies which will meet with the
American Association are the American Forestry Asso-
ciation, the Geological Society of America,the American
Chemical Society, the Society for the Promotion of
Agricultural Science, the Association of Economic
Entomologists, the American Mathematicai Society,
the Society for the Promotion of Engineering Educa-
tion, the American Folk-Lore Society of America, the
Botanical Society of America, and the American Mi-
croscopical Society.

It is expected that the Columbus meeting will be of
great importance and interest, and attractive excur-
sions will be arranged, and the usual receptions will be
held.

-+

ARMOR PLATE FOR BANK VAULTS.

A Pittsburg trust company has lately erected a
vault, composed of steel armor plates, which possesses
sornie novel features. It is 1914 feet by 1614 feet by 914
feet. The entire front of the vault is of a single plate
of armor 8 inches thick. This is reinforced by a nickel-
steel plate of the same size, only 614 inches thick.
Therefore the total thickness is 144 inches. The door
is in the front, and the bolt-work of the door radiates
frouw the center, like spokes from a hub. The armor
plates are dovetailed together, and clamped from the
inside. If desired, plates 22 inches thick can be used,
thus avoiding the use of bolts. It is thought that
armor plate vaults possess remarkable advantages
over the old laminated plates. Other banks are about
to adopt the new system.
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AN IMPROVED HANGER FOR GRINDSTONES.

The device which forms the subject of the annexed
engravings is a sinple form of flange for the hangers
of grindstones, capable of being readily applied to sus-
tain the stone in a true running position.

Fig. 1 is a partial vertical section showing the hang-
ers applied to a grindstone. Fig. 2 is an inner face
view of one of the flanges in position, the eye of the
stone being shown in dotted lines to illustrate the posi-
tion of the hanging devices relative to the eye.

The hanging device for the stone consists of two
flanges or clamping heads provided with four radial
offsets each having a longitudinal bore extending from
its outer end to a recess in the inner face of the flange.
In the bores hanging-arms are located having at their

BIRD'S GRINDSTONE-HANGER.

inner ends heads bent at right angles to the body-por-
tions. At its outer end each hanging-arm is threaded to
receive an adjusting-nut, by turning which the head-
portion of the hanging-arms are raised or lowered.

In applying the hanger, one of the flanges is slipped
upon the spindle of the stone, until it engages a collar
on the spindle. The stone is then placed upon the
spindle and the heads of hanging-arms of the flange
already in position are made to engage the corners of
the rectangular eye. The second flange is next placed
on the spindle ; and the heads of its hanging-arms are
likewise made to engage the corners of the eye. A
lock-nut is finally screwed upon the spindle to force the
flanges firmly against the stone. If the stone be not
exactly true, the proper hanging-arms are adjusted
through the medium of their nuts until the true posi-
tion has been obtained. The inventor of this improved
hanger is Fletcher M. Bird, of Wenatchee, Wash,

AUTOMOBILE BROUGHAM FOR A CITY PHYSICIAN.

We present an illustration of one of the most hand-
some automobiles that has hitherto come under our
notice. It was recently completed at the works of
the Pope Manufacturing Company, Hartford, Conn.,
for the use of a leading physician in New York city,
and the instructions were that it should be given such
lines and finish as would enable it to~compare in ap-
pearance with the best
horse-driven turn-outs. It
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Columbia automobiles are a modification of the
bicycle wheel, with heavy 3-inch pneumatic tires, the
changes being in the direction of greater strength and
size. In the present case, however, in accordance with
the wishes of the owner, the wheels are of wood and
the tires are solid rubber. 'The weight of the battery
is 1,875 pounds and the complete carriage weighs 4,100
pounds. The coachman has the steering handle on his
right and the controller handle at his left. The con-
troller has four movements from *‘stop” to full ‘‘speed.”
The brake and reversing levers are operated by the
left foot, the former consisting of a bronze band which
is tightened over an iron drum on the rear driving-
axle. The brougham is provided with a powerful elec-
tric bell which is rung by pressing a push button placed
in the end of the controller handle. A meter is placed
conveniently in sight of the coachman by which he
may read at sight the condition of the batteries.

The average running speed is about eight miles an
hour, but a maximum speed of eleven miles can be ob-
tained if urgency renders it desirable. The vehicle is
capable of covering twenty-five miles under ordinary
conditions on a single charge of the batteries.

The ¢ Life Plant’ of Guadeloupe.

Consul Aymé, of Guadeloupe, has sent with a report
dated December 24, 1898, some leaves of a plant grow-
ing wild on the island, which he calls the *‘life plant,”
on account of its peculiar properties. Mr. Aymé says :

‘“If any leaf be broken from the plant and pinned
by the stem to the wall of a warm room, each of the
angles between the undulations of the leaf margin
soon throws out a number of very white thread-like
roots. Nexta tiny plant begins to sprout, which in
the course of two or three weeks attains a height of
two or more inches. When the original leaf begins to
shrivel, which may take from six weeks to three months,
the small plants may be cut out with scissors and
planted, or the whole leaf buried, when the young
plants will rapidly attain full sizez. When cultivated,
the plant attains a height of four feet and produces
graceful red and yellow flowers.

‘*I believe that this plant could be successfully grown
as a house plant, and certainly in any ordinary green-
house. I find that old and new leaves sprout with
about the same readiness.”

et~ O~
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‘The Breaking of a Waterspout,

On June 15 a waterspout was seen sweeping toward
the town of Hennessey, Oklahoma, and for the third
time this year it has been saved from destruction by
artificial means. One of the Rough Riders, John
Rhoades by name, bought four old cannon, in Cuba,
and the citizens of the town purchased them, and the
city council employs a man to attend to them. When
a waterspout or cyclone appears on the horizon, he
mounts his horse and rides to one of the cannon, which
are placed on the outskirts of the town, one on each
side. The cannon was loaded with salt, and was fired
on June 15, at forty rods range, into the whirling black
mass that threatened the town with destruction. The
city is protected by this means at a trifling expense,
and so far it has always worked satisfactorily.
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AN INGENIOUS BICYCLE GEAR.

The attention of many inventors has heen engaged
in devising a bicycle gear in which the relative posi-
tions of the pedal and crank constantly change during
each revolution to keep the thrust exerted by the rider
on the pedal approximately at right angles, so as to in-
sure a full utilization of the power exerted. An ingeni-
ous gear of this character has recently been patented
by Dr. Cephas Whitney and Mr. Alfred C. Lazarus, of
99914 Harbour Street, Kingston, Jamaica, B. W. L., and
is shown in side and end elevation in our illustra-
tions.

The gear is provided with the usual crank-shaft,
sprocket, cranks, and pedals. Each pedal is pivoted at
one énd to the crank and is provided at its outer end
with a roller, A, capable of engaging a cam-race, @,

THE WHITNEY-LAZARUS BICYCLE GEAR.

secured to the frame. The two camn-races for the two
pedals are connected with each other by rods. At its
upper end the cam-race, @,is provided with an inwardly
and downwardly extending spring, adapted to be en-
gaged by the roller, 4, at the time the pedal is in an
uppermost position, so that the pedal stands horizon-
tally or nearly so. When the rider presses downwardly
and forwardly on the pedal, the roller, A, rides up and
cushions on the spring before mentioned, while the
crank travels downwardly. When the roller, 4, nears
the uppermost end of the spring, then the pedal has
swung relatively to the crank, and the pedal is now
locked to the crank to form an extension. For this
purpose the pedal is provided with a hook, B, capable
of being spring-pressed into engagement with a lug, C,
on an extension of the crank. During the further
movement of the erank the rolier, A4, travels down the
segmental part of the race, @, but not in contact be-
cause of the rising at its upper end. When the roll-
er finally leaves the lower end of the segmental part
of therace, it enters the race, E, thus causing the swing-
ing of the pedal outwardly relatively to the crank so
as to move the hook, B, into engagement with the
lug, F, situated at right angles to the lug, C. The
pedal now stands again at angles to the erank, and
during the movement of the roller, 4, in the last part
of the cam-race remains in this position but not in
contact with the cam-race,
until it comes again in con-

was shown at the recent
Electrical Exhibition in
this city, and will, no
doubt, be familiar to nany
of our readers. The body
is given an easy riding mo-
tion upon heavy platform
springs at the rear, and a
compound Brewster spring
at the front. The batter-
ies are carried in two boxes
placed under the driver’s
seat, and in two boxes
which are carried at the
rear. The interior, luxu-
riously upholstered in sat-
in, broadcloth and leather,
contains such conveniences
as an electric reading lamp,
hand mirror, pockets and
shelves for parcels, and a
small clock set in the up-
holstery. An electrical sig-
nal operated by a push-
button on the inside of the
brougham affords commu-
nication with the driver.
The vehicle is driven by
a 40-ampere motor which
is capable of giving 83 per
cent efficiency at normal
load and 78 per cent effi-
ciency at 150 overload. It
is spring-suspended and
drives through the balance
gear and a single reduc-
tion. The standard type
of wheels used on the
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tact with the spring, owing
totherise at the beginning
of the last or lower part of
the cam-race. When the
crank finally swings up on
the return stroke, then the
pedal is pushed forward
again to assume the posi-
tion shown in the side ele-
vation at the time the
crank is on uppermost po-
sition.
- A @ e
Phosphorescent Stron-
tium Sulphides.

According to Mourelo
(Pharmaceutische Central-
halle) the property of phos-
phorescence is not attri-
butable to pure strontium
sulphide, but is caused by
certain impurities in same,
especially strontium sul-
phate, sodium chlcoride, as
well as bismuth oxide and
bismuth sulphide. Bis-
muth seems to be, pre-emi-
nently, the really active
substance, as experiments
with artificial mixtures
have shown. The best re-
sults were obtained with
a compound of bismuth
subnitrate, 2 gramines ;
strontium carbonate, 100
grammes : sodium carbo-
nate, 2 grammes ; and so-
dium chloride, 0'12 grm.
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THE MOSSBERG TIRE-BELL.

The tire-bell has now been used for no inconsidera-
ble timne, and seems to have met with the approval of
most wheellmen. Like most bicycle appliances, the
tire-bell has been so improved since its introduction,
that it bids fair to supplant the handle-bar bell.
Among the improved forms should be mentioned a
bell made by the Frank Mossberg Company, of Attle-
boro, Mass., which embodies in its construction certain
principles not uninteresting from the mechaniec’s stand-
point. The striking mechanism of the Mossberg bell
consists of two steel rods or hammers sliding freely in
guides. By a revolving cam-shaft these hammers are
caused to move alternately upward and strike the
gong. Gravity and rebound bring these hamimers
back to their original position ready to be again im-
pelled upward by the rotation of the cam-shaft. The
power required in ringing the bell overcomes only
the weight of the hammers and the rotative friction of
the cam-shaft. The cam-shaft with its friction wheel
is mounted radially to the axis of the bell. The bells
are mounted on a stud and, together with the cam-
shaft, are swung in the main bracket by pulling on a
cord, to bring the friction-wheel in contact with the
tire.

-

THE MOSASAURS,
BY L. P. GRATACAP.

The American Museum of Natural History has ac-
quired through its Curator of Vertebrate Pal®ontology,
Prof. Henry F. Osborn, a remarkable example of an
ancient marine lizard—if this term has a proper sig-
nificance in connection with these fossils—which was
procured from its owner, Mr. Bourne, of Scott City,
Kansas.

This unique object is now exhibited, properly framed
and protected, on the walls of the hallway in the fourth
story of the museum, and certainly produces a distinctly
ilpressive realization of vanished faunal conditions on
our earth. In a long sigmoidal curve, with its foreand
hinder appendicular skeleton fully revealed, its long
skull in complete preservation, with a row of sanguin-
ary teeth, and its tail almost fully shown, this saurian
displays its proportions, the relations of its parts, and
even 1neets, half-way, the pleased immagination of the
spectator, by a simulated expression of ferocity and
predaceous pursuit.

The Mosasaurs, to which this fossil belongs, are not
novelties in the world of science, nor are their remains
unusual. Hundreds of skeletons have been deposited
in Yale College by Prof. Marsh, though more or less
fragmentary. Prof. Cope possessed them in his cabinet,
the University of Kansas owns a long series of their
skeletons, and they have been exhumed from the
Cretaceous beds of North and South America, New
Zealand and Europe. As longago as 1780 the fainous
individual from the Maestricht beds in Holland was
procured by Dr. Hoffinann, a surgeon, whose claims
to its possession were disputed by a Canon of the
Church. Finally, confiscated by this theologian, it
became the interesting cause of a general order by
the commander of the French troops in 1795. Learn-
ing, upon his siege of this city, that a
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and belongs to one of the three great divisions into
which the Mosasaurs, by Williston, have been con-
veniently grouped, viz., the Tylosaurina, the Plate-
carpin® and the Mosasaurin®, a division recognized
under a different terminology by other investigators.
In Clidastes, as an example of the Mosasaurina, a
slender and shorter body, powerful tail, numerous
teeth, medium sized paddles, few phalanges, are dis-
tinguishing features. In Tylosaurus, greater length,
small paddles, numerous' digits, slender head, sepa-

1 |
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rate it superficially from its congeners. Platecarpus 1s
believed by Williston to have been the monarch among
these marine monsters. combining flexibility and
strength, with large paddles, broad skull, few and pow-
erful teeth. The Tylosaurus probably furnished the
largest individuals, though, in contrast to the sensa-
tional claims of some writers for a length of one
hundred feet, their maximum size did not exceed forty-
five. These marine lizards were covered by a scaly
skin, and a portion of this integument with its car-
bonized scales is on view in the museuin of the Kansas
University. Williston conjectures that these creatures
did'not inhabit deep waters as the Plesiosaurs, but flour-
ished in bays and estuaries, enjoying a rather narrow
range of locomotion and feeding for the most part on
fishes.

Two extracts respectively from Williston and Cope
may suggestively close this brief description. *‘ While
the flexibility and loose union of the jaws doubtless
permitted animals of considerable size to be swallowed,
the structure of the pectoral girdle would never have
permitted any such feats of deglutition of which the
python and boa are capable. It has been sup-
posed that the prey, after seizure, was pulled down
the throat by the alternate protrusion and fixing of
the separated jaws. This, however, could not have
been true. The mandibles in front, while not rigidly

certain house contained the precious re- B
mains, orders were given {o avoid its
demolition. Upon the entrance of the
troops, however, the skull was not found.
It had been removed. A promise of 600
bottles of wine for its recovery very
quickly revealed its retreat, ‘‘for the
next day a dozen grenadiers brought the
specimen in triumph to the house of the
representative, and it was subsequently
conveyed to the museum in Paris.”
Besides iheir numerous representations
in museums, Marsh, Cope, Goldfuss,
Dallo, Boulenger, Owen, Baur, Williston,
Hector, have studied and discussed their
nature from the evidence of many other
specimens. The distinction of this ex-
ample, here shown, is its remarkable
completeness, for with the exception of
a few digital bones and some two feet of
its caudal vertebra it is almost entire.
These large swimiming reptiles lived
during the deposition of the Upper
Cretacecus, and seem, throughout their
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connected, yet show ligamentous union, and the
quadrates were largely fixed posteriorly. Pos-
sibly a saurian of the largest size might have swal-
lowed entire an animal as large as a two-year-old calf,
but I doubt the possibility.” The following more
speculative statement is from Cope: * The habit of
swallowing large bodies between the branches of the
under jaw necessitates the prolongation forward of the
mouth of the gullet; hence the throat of the Mosasaurs
must have been loose and almost as baggy as a peli-
can’s. Next the same habit must have compelled the
forward position of the glottis or opening of the wind-
pipe, which is always in front of the gullet. Hence
these creatures must have uttered no other sound than
a hiss, as do animals of the present day which have a
similar structure, as, for instance, snakes. Thirdly,
the tongue must have been long and forked, and for
this reason: Its position was still anterior to the glottis,
so that there was no space for it, except it were in-
closed in a sheath beneath the windpipe, when at rest,
or thrown out beyond the jaws, when in motion.”

The city and the public of New York are to be con-
gratulated that so superb a specimen of these extinct
water pythons can be seen in their Museum of Natural
History. It is naturally and truly an object of intense
interest.

The specimen itself came to the museum in a few
large masses of chalk, from which it has been slowly
developed by skilled workmen, revealing from day to
day new indications of its perfection. It is stated by
Prof. Osborn that cartilaginous supports of the trachea
and some of the anterior ribs are retained in this
skeleton, and that these vestiges will afford new or de-
cisive evidence as to the zoological position of the
Mosasaurs.

Portable Museum for Scholars.

The Brooklyn Museun of Arts and Sciences has jus:
purchased the first ‘‘ musée scolaire” ever brought to
this country. It consists of a system of charts devised
by a French publisher of educational material. A
small percentage of common school pupils ever visit
the great natural history museums, or if they do, they
are overwhelmed by the enormous bulk of the collec-
tions. Only prosperous private schools can afford a
museum collection, and with a few trifling exceptions,
the least said about them the better. The portable
scholars’ museums are intended to give students just
exactly what they crave to know, and no pupil, how-
ever adverse to study and dry-as-dust subjects, would
ever find a natural history lesson dull if it was illus-
trated by these charts. A whole set of charts can be
purchased for less than $100, and they will give the
student a considerable grasp upon the subject, al-
though, of course, the charts are necessarily ele-
mentary.

The charts or object cards, as they might be called,
have actual samples of raw materials fastened to thein,
and other specimens, showing the various stages of
manufacture, and finally the finished product. The
various articles are wired to the charts and explanatory
legends in French give the necessary description.

Sowe of the charts are obtainable in

English, and if there is a considerabic
demand for them, probably they will «!
be published, with translations of ihe
text. In the manufacture of linen, for
example, specimens of flax are secured
to the top, and the series is continued
until finally the bleached or finished
linen is represented by a small square of
cloth. The charts are so portable that
it would seemn possible for the whole
museumn to be transported from school
to school in country places, somewhat
after the fashion of the traveling libraries,
as there is almost no danger of breakage.
In many out-of-the-way places where a
knowledge of natural history and the
arts is very limited, these systematic
charts would be the enterirg wedge for
much popular advancement of know-
ledge.
Bottle Closure for Sterilized Liquids.
For this purpose J. Every recominends
a simple good cork stopper, which has

world-wide distribution, to have ranged
within identical geological limits. In
this country they occur in the
Cretaceous, in New Jersey,
Wyoming Kansas, Alabama,

HEAD OF TYLOSAURUS.

been pierced by means of a redhot iron
wire, almost from the middle of the side
diagonally to the middle of
the under side of the cork.

Dakota, Their occurrence
was a little earlier in America
than in Europe, and in New
Zealand than in America,
leading to the possible de-
duction that a center of radia-
tion may have been localized
in the latter area.

The species here figured

During the sterilization, place
the cork on the bottle in
sucha manner thatthe lateral
opening is just above the neck
of the bottle, thus allowing
the air to escape. When the
sterilization is finished, press
the cork deeper into the neck
of the bottle, producing in
this manner an airtight

and exhibited at the museum
is Tylosaurus prariger Cope,

FOSSIL SEA LIZARD.
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THE THEORY AND CONSTRUCTION OF BALL
BEARINGS.
BY W. H. HALE.

Up to the date of the advent of the modern bicycle,
ball bearings had no practical application. They were
scientific toys, mechanical curiosities, of admitted ex-
cellence, truly, but far too comphbcated and delicate
for ordinary use. But when man becawme his own
horse, the first task for his ingenuity was the devising
of means for lightening his labor. And the ball bearing
proved to be foremost among such means.

But the bicycle manufacturer, instead of starting
with the theory and principles of ball bearings, and
designing a ball bearing perfectly adapted to the
bicyecle. took the appliance as he found it, and placed

Fig.1—IDEAL BALL BEARING—FRICTIONLESS.

it on his bicycle, only making such changes as were
absolutely necessary to make it conform to its new
conditions. At the present day, twenty years and
more after the advent of ball bearings into every-day
mechanics, there are to be found many of the troubles
and much of the construction of the earlier types.

In the opinion of the writer the most vital parts of
a bicycle are its bearings. - These should be constructed
to run with the least possible friction under service
conditions for' the longest possible time with the least
possible care. These may seem to be unattainable
conditions, and it is granted that they are, but their
approxiination should be the aim of every builder of
* high-grade ” bicycles. The present universal test of
the running qualities of a bicycle ball bearing is to
raise the wheel from the floor and spin it, noting the
lapse of timne till it comes to rest. This is no test of
the bearing under service conditions. Many makes of
bicyeles might be cited whose wheels spin beautifully
without a load, but which weary the rider most unac-
countably when ridden upon.

We have seenthat the superiority of ball bearings lies
in the fact that rolling friction is less than sliding.
Further study of the subject will disclose the additional
facts that—like wheels—balls must be proportioned
to the loads they carry and the surfaces on which
they travel ; and it is these last two conditions, which
have been overlooked or ignored, that require solu-
tion if the ball ;bearing is ever to come into general
use. That bicycle builders do not understand the
principles of ball bearings is proved by the fact that
a careful observation of any considerable number of
bicycle ball bearings will show that there is no uni-
formity in either the shape or size of the ball cups, the
size or number of the balls, or the shape or angle of
the cones. And as these bearings are intended to ac-
complish identical results, there mmust be either extreme
elasticity in the science of ball bearing construction,
or else the majority of these bearings are incorrectly
designed.

To properly get at the principles of ball bearings it
is necessary to go back first to the well-known advan-
tage of sliding friction. If a man desires to move a
box along a floor, he pushes it. A certain amount
of force is required to do it. If he can slide it only
by great effort, he places a roller under it, when he
moves it with ease. This demonstrates the superiority
of rolling over sliding bearings. If, now, he places
another roller in contact with the first he will find that
the box will move easier than when slid, but not so
easily as when on one roller only, and this increase of
friction is due to rubbing or sliding of the two rollers
on one another; and soon. Balls can, of course, be
substituted for rollers, and the result of the experiments
will be the same ; you will have eliminated the sliding

Fig. 2.—FIRST FORM OF BALL RESTRICTION.

friction between the box and the floor, but you will
have added the sliding friction between the contact
points of the rollers or balls.

The simplest form of ball bearing, therefore, is one
ball rolling between two plane surfaces. (See Fig. 1.)
Such a bearing is practically frictionless, but it is im-
practicable in applied mechanics. Two or more balls
must be employed and they must be restricted in their
path of travel. These necessities introduce two ele-
ments of friction, and it is the purpose of this paper to
show how this friction may be controlled and reduced.

It will not be necessary to demonstrate that ball
bearings are unsuited to plane surface motion—either
continuous or reciprocal—and that they find their pro-
per place as bearings for journals, particularly those
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running at high speeds. As it is necessary to retain
the balls in a definite and distinet path of travel, they
cannot be made to run between an inner cylinder and
an outer cylindrical tube. In such a bearing they
would not remain in their proper places. Some means
of confinement is therefore requisite. This should be
of such a character and should take such a formn as to
interfere as little as possible with the free rotation of
the balls, and is one of our most inportant lines of in-
vestigation. The first mmethod used to accomplish this
confinement was to cut a curved channel in the shaft
itself within' which the ballsrotated. (Fig.?2.) Then as
means of adjustinent for wear were found necessary,
the outer track of the balls was also made a channel,
but divided in the center, directly in the path of the
balls, and the two halves made to advance toward or
retreat from one another by means of screw threads cut
upon them. Bearings of this character are still in use,
although originally designed more than twenty years
ago, and this survival is not due to remarkable excel-
lence of design, but to the conservatism of the users,
This form of bearing has not only the friction of the
balls against each other, but also that of the balls
against the sides of the channels.

The first departure from this method consisted in
making the channels V instead of U-shaped, in
order to make the path of the balls a line instead of
a curved surface. Tosome extent this was animprove-
ment, but it introduced a twisting friction between
the balls and their tracks and increased rubbing be-
tween the balls themselves, owing to their not rolling
on the ends of their vertical diameters. Some of this
style of bearings are still in use.

When the present type of bicycle came into existence
it becamme possible to discard the single form of ball
bearings and to construct a double one, and it is this
type which is now universally used and which invites
our attention in this discussion. Typically, these are
all alike. They consist of a circular ball cup, with a
flat back, forming two points of contact for each ball.
These cups are placed at opposite ends of the shaft
with their backs toward each other, while oatside of
them and encircling the shaft are two hollow truncated
cones bearing against the balls, their smaller diameters
being in contact with or underneath the balls them-

Fig. 3.—SECTION THROUGH ORDINARY BALL BEARING.

selves. Somne forms of ball bearings reverse this, plac-
ing the cones inside and the ball cups outside, but the
type remains the same. This is practically the ball
bearing as we know it to-day.

In this form of bearing the balls revolve on three dif-
ferent diameters, varying according to the positions of
the three points of contact. They cannot, therefore,
obtain perfect rotation in any one plane and must have
some sliding friction at all points as well as the friction
upon each other. The bearing surface of the shaft can
be neither a cylinder nor a disk, for these would be un-
adjustable ; it must therefore be a cone. In the con-
struction of these cones all sorts of arbitrary angles are
used, each maker evidently having one of his own
which he believes to be—or at least claims to be—the
only correct one. The most common angle is 45°,
although there are many bicycle builders who could
not tell you the angle of the cones they use. and who
would not think the matter of any consequence if they
could.

The correct angle for a cone should be such as to
allow the greatest possible freedom of rotation to the
ball and avoid unnecessary wedging and crowding.
That of 45° is clearly wrong, for it presents the three
most widely separated paths of rotation possible, and
therefore causes the greatest amount of twist. What
is the best angle then, and how shall we find it ? It is
evident that it must beless than 45° for even that angle
exerts too great a pressure against the back of the ball
cup.

If we take a sectional sketch of a ball cup containing
balls and draw two lines through the contact points of
ball and case of two opposite balls, we shall find these
lines to intersect in the center of the shaft at a distance
back of the center of the palls equal to one-half the
diameter ot the ball case. 1f from this point lines be
drawn touching the inner surfaces of these opposite balls
a cone is forined whose apex is the center of the prolon-
gation of the axis of rotation of the balls, and whose sur-
face is such as to continuously maintain the balls in
this rotation. In addition this cone is governed and
determined by the number and size of the balls in the
case, size and configuration of the case itself, and the
path of the balls,
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Another detail that has received far less attention
than it deserves is the size and number of the balls
used. Quarter inch was the original bicycle size, but
a few years ago it was found that larger sizes were bet-
ter. They did not break nor split so readily, did not
roughen up, they did not jam, and they did not wear
the cones and cups so rapidly. The &" was better
than the 14", and the 34" better than the ". These
were facts easily proved by demonstration, and the
bicycle builder accepted them as such and took ad-
vantage of them. He did not seek the) cause for the

Fig. 4—FRONT VIEW OF 6-BALL BEARING.

improvement, nor did he try to ascertain how far the
improvement would continue.

It remains then for the theorist, the experimenter, to
take up this good enough immprovement and learn the
cause of its superiority, as well as to reason out the
possibility of continued improvements up tothe logical
or practical limit. The question is: 1f the larger
ball makes the better bearing, why does it do so and
how long will increase in size continue the improve-
ment ? !

With a given bali cup and a given size of shaft the
largest balls that can be put into the case will have a
diameter equal to one-half the difference between the
diameters of the shaft and ball cup. But this size of
ball could not be used, since there would be no room
for the bearing cone, and hence no chance for adjust-
ment. Six is the best and presents the well-known
syminetrical appearance of a circumnscribed hexagon,
and. the cone becomes of usable size. Here, too, we
note a marked peculiarity ; the balls and their bear-
ing cone are approximately the same size.

Experience has shown that too small balls break up
in service, and larger balls have been employed until,
at the present day, from seven to ten are the numbers
generally selected. Decrease in number and increase
in size has invariably resulted in improved bearings,
but as before stated there has been little or no serious
attempt made to ascertain the limit. With every in-
crease in size of ball there is a decrease in the size of the
cone until, with six balls, as we have seen, the bearing
diameter of the cone and the diawmeter of the balls are
practically the same. This suggests as the logical limit
of improvement the point where the wearing diameter
of the cone equals the diameter of the balls used.

In designing a ball bearing for general purposes,
therefore, which shall embody the principles above
presented, the first thing to do is to ascertain the
maximum load. This will determine the size of the
axle that may be used. As upon this axle is to be
placed the hardened cone which serves as the inner
bearing for the balls, the thickness of such a cone
must be added to the diameter of the axle in order to
determine the proper size for the balls. And the dia-
meter of the cone at this bearing point plus twice the
diameter of one of the balls used will be the inner
diameter of the required ball cup.

If the six ball bearings be adopted, and supposing

Fig. 5.—SECTION THROUGH 6-BALL BEARING, SHOWING
METHOD OF MEASURING ANGLE OF CONE.

that we have found a three-quarter inch axle to be
sufficient, the allowance of an eighth of an inch on
each side for the bearing cone will be ample, when it
is evident that we shall need six one-inch balls for the
bearing and that the outer ball cup will have an in-
side diameter of three inches. It may be argued that
this will make a clumsy bearing, that smaller balls
will nake a smaller cup and give a neater effect. To
this it may be answered that clumnsiness is merely the
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point of view. The present pneumatic tire was clumsy
when it first appeared ; now the absence of it would
be clumsy. Ball bearings to be generally successful
must be practical, and to be practical all sentimental
regard for appearances must be cast to the winds and
such a bearing devised as will best fulfill all the de-
mands that may be placed upon it.
—_—r——
TYPICAL PERPETUAL MOTION FRAUD.

By the courtesy of a correspondent in Bradford,
Pennsylvania, we are enabled to present illustrations
of one of the neatest perpetual motion frauds that ever
drew money from a credulous public or gained for its
author a well earned seclusion within the walls of a
State prison. Some two years ago, one J. M. Aldrich
exhibited to certain citizens of Bradford ‘‘a machine
which he called a motor,” and on the strength of its
unique performances secured several not inconsider-
able sums of money from the favored few who were
permitted as * parties of the second part” to secure an
interest in the invention. Subsequent irregularities
in the conduect of the ‘‘ party of the first part” in these
trunsactions, and a too liberal discrepancy between the
promise and performance of the “ motor,” led to the
arrest of Mr. Aldrich and his detention for three or
four months in the county jail. Unfortunately for the
general public, the Bradford victiins feared that they
did not have sufficient evidence to secure a conviction,
and he was released. ‘ Motor” promotion must have
proved a lucrative calling, for, notwithstanding his
peep through the open doors of the penitentiary, Ald-
rich cast his net for fresh victiius, and for two years
continued, no doubt, to prosper after the manner of
his kind. Last March, however, one of his many * half
interest ” holders secured the model and sent it to the
Patent Office, where the perpetual motion was traced to
its time-honored source—a concealed spring.

We can conceive it is quite possible that the builder
of this ‘ perpetual motion machine” did not set out
with any deliberate intention to deceive the publie.
Like many another, before and since, he was doubtless
attracted by this will o’ the wisp of the inventor, and
started with the honest intention and expectation of
building a machine which would run without the as-
sistance of any external agency. The type of motor
aimed at was one in which the force of gravity should
supply the motive power, and it took the form of a
rotating shaft, two transverse arwms placed at right
angles to each other, and jointed levers which should
always present an excess of turning moment on one
side of the shaft. As will be seen from our engravings
of the machine, disk-shaped weights are carried at
the outer ends of two transverse arms which are them-
selves carried at opposite ends of the main shaft. The
weights are adjusted at the ends of swinging arms
which are capable of motion through an arc of 90°.
The direction of rotation (see smaller engraving) is the
same as that of the hands of a clock, and the weighted
levers are so attached to the transverse arms that in
thedownward half of each revolution they fall outward
and forward, thus lengthening the radius on which they
travel relatively to the center of the main shaft. On
the upward half of the revolution, the weighted levers
close up and the weights themselves describe an are of
rotation with a smaller radius relative to the shaft. To
assist in giving a preponderance of turning moment on
the downward half of the revolution, the transverse
arms are split in the center and are capable of sliding
bodily across the main shaft. as will be clearly seen
from the cut. As each transverse arm with its jointed
lever and weight rises a little past the horizontal it
slides forward and downward, thus throwing the weight
on the opposite end of the arm still further from the
center and increasing the turning moment on that side,
at the same time decreasing the moment on the upward
half of the revolution. The transverse arms are kept
in place by means of small rocking levers which extend
from steadying arms attached to the shaft.

To provide against too rapid motion of the machine
and a too prodigal display of its powers, a centrifugal
governor is provided near one of the vertical posts
which carry the main shaft, and its superabundant
energy may also be controlled by a small brake which
actson a flywheel attached to the center of the shaft
and is held against the wheel by means of a rubber
band.

Now we have no doubt whatever that Mr. Aldrich
believed that his extensible arms with the weights
flung far out on one side of the shaft and drawn snugly
in on the other side, would not nnly insure perpetual
rotation, but in a machine of sufficient size would exert
a not inconsiderable number of horse power. As a
matter of fact, even in a frictionless machine, there
would be no turning moment whatever, and as it was,
Mr. Aldrich found that on starting his machine it was
very quickly brought to rest by the energy consumed
in overcoming the internal friction.

If he had been content, as many another unfortunate
had been before him, to consign his machine to the
scrap heap, it would have been better for him and for
his vietims ; but being of an ingenious and resourcetul
mind, and doubtless ‘‘ tempted of the devil,” he con-
ceived the idea of overcoming the troublesome friction
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by means of concealed clockwork, and acting upon the
thought he carefully carved and whittled out the wood-
en bed plate of the machine and placed therein the
springs and the train of gears shown in the illustra-
tions.

The gears were connected with the main shaft by
means of a small rod extending through the right hand
post, a couple of bevel wheels at the top of the post
serving to transmit the motion to the revolving shaft
and weights. The model, as it stands on our office
table, is certainly a masterpiece of deception, and
eminently calculated to deceive the unwary. The
problemn of concealing the joint, after the * works™
had been inserted in the hollowed out base of the
machine, was solved by forming a bevel joint and
making it coincident with the bottom edge of the
base, as shown in our drawing. This has been done
so skillfully as positively to defy detection, and the
illusion is further assisted by the extreme roughness
with “which the other joints on the machine have
been finished. By pushing the little block, which
carries a ‘brake, to one side, it may be lifted away,
exposing two openings in the base for winding
the springs. Considering the artistic clumsiness
with which the whole affair is put together, the
worm holes neatly drilled, but drilled with that careless
abandon which marks the ravages of the native worm,
the coarse, rough jointing of the posts standing in
close proximity to the exquisitely finished bevel joints
of the base, one cannot but regret that the unquestion-
ed dexterity of the inventor was not directed to a
better end.

With perpetual motion so palpably accomplished,
however, Mr. Aldrich saw in his creation a means of
immediate if unlawful gain. Hence, three things fol-
lowed: Many simple people were relieved of their
money ; Aldrich was given space for repentance within
Auburn prison; and the SCIENTIFIC AMERICAN is
enabled to * point a moral and adorn a tale,” for the
benefit of the all too easily snared investor.

- e —————
The Feather-Work of Hawaii.

It is seldom that the native products of the savage or
semi-savage races are at all remarkable for artistic
beauty, no matter how curious or interesting they may
be. Among such products the magnificent feather-
work formerly produced by the natives of the Hawaii-
an Islands may be assigned a very high place. This
work consisted of feather plumes, feather-covered hel-
mets and dance nasks, of wreaths and tippets, above
all, of gorgeous cloaks, covered with feathers of bright-
ly-colored native birds. All the earlier visitors of the
Hawaiian Islands mention the feather-work. Mr.
Miller Christy, F.L.S., has recently written an inter-
esting article entitled ‘‘ The Rare Feather-Work of
Hawaii,” in the English Windsor Magazine, and we
obtain our facts from this source.

Although once fairly abundant in Hawaii, specimens
of this splendid feather-work are now very scarce and
more highly prized than ever, for not only has the art

of making it been lost, but the bird whose feathers

were most highly prized in the manufacture has be-
come extinet. The making of cloaks and other feather-
covered articles of dress or ornament dates daubtless
from a very remote period in the history of the islands.
In bygone days it was the principal occupation of the
wives and daughters of Hawaiian nobles, and the
ancient kings had a regular corps of skilled feather
hunters who were very expert in their business. In
catching the birds, a net or snare was sometimes used,
but more often a kind of birdlimme made fromn the sticky
juice of the bread-fruit tree was used. This was sinear-
ed on the higher branches of the trees frequented by
the birds or on long poles set up for the purpose of
catching them. Often a live specimen of a brilliant
scarlet bird known as the ‘‘iiwi” was fastened in the
vicinity to act as a snare. It is said that the hunters
sometimes transplanted trees to the heart of the forest
in order to excite the birds’ curiosity. The old bird-
catchers were doubtless important men in the commun-
ity, for feathers were considered to exceed in value any
other kind of personal property. The difficulty of ob-
taining sufficient feathers for the manufacture of a
cloak must have been enormous, so that it is little
wonder that the cloaks are of such value. The ground-
work of all the feather articles is coarse netting made
of string manufactured from the fiber of a native grass.
The outer side is alone covered with feathers, the shafts
of which are so dexterously and closely woven into or
sewn onto the fabric of the net that the feathers which
overlap one another present a surface as smooth and
glossy as the back of a live bird. Among the birds
which provided the feathers were the mamo-bird and
the oo-bird, also the iiwi-bird and the ou-bird. The
cloaks already mentioned were by far the most striking
products of the Hawaiian feather-workers. They have
been spoken of as ‘‘royal cloaks,” but only those made
solely from the brilliant orange-hued feathers of the
now extinct mamo-bird can be properly so described.

The right to wear cloaks made from the feathers of
this royal bird was the exclusive prerogative of the
king. To all others yellow was in the native language
“tabu,” whence comes our word *tabooed.” One of
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the yellow cloaks which was worn with a helmet of the
same color must have formed a garb of truly royal mag.
nificence. Only one or two of such cloaks are known
to have been made. The great state robe and war
cloak of the king Kamehameha I. was made up from
the smaller tippets of the inferior chiefs; it is 5614
inches in length down the back and 12 feet 4 inches in
circumference around the skirt. It issaid to have con-
tinued to increase in size through eight preceding reigns
as each successive monarch added sowmething to its size.
With the exception of a very narrow border of red
feathers it is wholly of the brilliant yellow feathers of
the now extinct mamo-birds. The ** mamos” worn by
chiefs were covered with feathers of commoner birds,
chiefly red and yellow, but the yellow is that of the
00-bird and not of the mamo-bird. The two colors are
usually arranged in a simple curved or angular pattern
showing considerable poverty of design. The length
of the cloaks worn by the chiefs was an indication of
their rank.

It is difficult to gain anything but an approximate
idea of the nuimnber of birds required to make one of
these garments. In the case of the royal cloaks the
feathers of ten birds would on an average be required
for each square inch. By simnple computation it will
be seen that 20,000 to 30,000 birds will be required to
make a royal cloak, so that it is little wonder that one
cost $100,000.

Next to the cloaks the most remarkable feather-cov-
ered objects produced were large helinets that some.
what resemmbled those of the ancient Greeks. The
frame is of wickerwork over which is stretched a feather
covered network. Less remarkable, but equally inpos-
ing, were the long-handled feather plumes which were
borne by the king and his highest chiefs as insignia
of rank and banners in war. These plumes also mark-
ed the temporary stopping place of the king or leader.
Other feather-covered objects manufactured were dance
masks, which consisted of huge heads coustructed on a
wicker-covered frame and having superlatively hideous
features ; the mouth stretching from ear to ear, arm-
ed with several rows of sharks’ teeth and great gog-
gling eyes of mother-of-pearl. As late as 1888 two
native nobles wore their ‘* mamos™ at the opening of
the Hawaiian legislature. When the Hawaiians adopt-
ed the dress of civilization, the monarchs, however, still
continued to wear the royal mamo at their coronations.
Naturally the finest series of Hawaiian featherwork are
still to be found in Hawaii, principally in the Bishop
Museum at Honolulu.

Automobile News,

In addition to international yacht racing for a cup,
we shall now have international automobile races for a
cup. The Automobile Club de France will have the
keeping of the cup, which can be challenged for by
any club in any country, in the name of one of its
members. The first contest is to be held in France,
and if the French vehicles are beaten, in the country of
the winning club. The name, date, and distance of
the first race will be decided later.

It is announced that there will be another New York-
Irvington automobile race in a few weeks, under prac-
tically the same auspices as the race held in 1896. The
management of the former race was very much ecriti-
cised, and it is to be hoped that the shortcomings of
those who have the matter in charge will be less in
evidence.

Boston, Chicago, and New York will each have their
automobile clubs. Some of them are in the initial
stage of organization, but they all promise to be suc-
cessful.

A ‘‘stable ” of gasoline vehicles has been opened in
New York, on West Forty-eighth Street.

Mr. Whitney Lyon drove his Riker electric dos-a-
dos trap from New York to Coney Island a few days
ago. He covered the round trip of thirty-five miles
without recharging the batteries. There were four
persons in the trap during the trip. The time from
the ferry at Broadway, Brooklyn, to the beach was
forty-five minutes. Although the trap was not sup-
posed to cover more than twenty-five iles without a
renewal of the charge, there was ample power at the
end of the trip.

——— 4 —
Home=-Made Migranine.

In preparing migranine at home, C. Weinedel pro-
poses to make an admixture of 0'5 to 10 of burnt mag-
nesia, in melting the ingredients, i. e., antipyrine 85
grammes, caffeine 9 grammes, and citric acid 6
gramines, whereby the preparation is prevented from
getting damp, if the melting temperature had been a
low one, which always gives a white product. Even
by a mere mixing with admixture of magnesia, a rather
stable migranine can be produced.—Apotheker Zeit-
ung.

ot O

SCORES of prominent people in Washington have
taken to cyeling this season. Recent converts to the
chainless idea include Senators Woleott and Chandler ;
Captain Sigsbee, late commander of the ill-fated
“ Maine ;" Assistant Secretary of the Navy Allen, and
Rev. Drs. Hamlin and Mackay-Smith,
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THE PROPOSED EAST RIVER TUNNEL.

The question of building a tunnel under the East
River is just now attracting a large amount of atten-
tion and, if we are to believe the press reports, a large
amount of capital also. At least three tunnel com-
panies are in the field asking for the necessary fran-
chises, etc. The Long Island Railroad Company’s
scheme was the first to be mooted, and appears to be
practical. The contemplated tunnel is to extend from
the foot of Maiden Lane, Manhattan, to the foot of
Pineapple Street, Brooklyn. It will be about 2,500
feet in length and is to lie some 30 feet below the bed
of the river, or 88 feet below mean tide level. It is to
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Seientific Jmevican,

It is estimated that it will take two and a half years
to build the tunnel beneath the river. The section
lying beneath Manhattan will be constructed through
bed-rock, at a depth sufficient to avoid interference
with the foundations of the tall office buildings on the
lower end of the island. The tunnel, as will be seen
from the accompanying engraving, will have an ellip-
tical roof, and its clear width from wall to wall will be
22 feet, while the height at the center will be 14 feet 6
inches. At the foot of Maiden Lane, where the tunnel
begins to pass beneath the river, it will divide into
two single-track iron-tube tunnels, each 14 feet 6 inches
in diameter. On the Brooklyn side of the river the

Tunnel for Gtas Mains Beneath Bast River.
THE PROPOSED TWIN TUNNEL BENEATH THE EAST RiVER.

extend beneath Maiden Lane and Cortlandt Street,
Manhattan Island, to the North River, and will have
two stations on the island, one at Pearl Street, near
the Second and Third Avenues elevated railway, and
one west of Broadway, adjacent to the Sixth and
Ninth Avenues branches of the same system. The ex-
tension from West Broadway to the North River is to
be carried out with a view to extending it ultimately
beneath the river to Jersey City. After passing be-
neath the East River to Pineapple Street, the tunnel
will follow that street to Fulton Street and will extend
Leneath Fulton Street to a station near the City Hall
Square, Brooklyn.

two tubes will reunite in a single double-track tunnel.
The tubular portions of the tunnel will be constructed
on the Greathead system, which has been so success-
fully used in various parts of the world. The two
shields will be pushed forward simultaneously, and it
is calculated that the work will progress at the rate of
5 feet per day. The tunnel will be operated and lighted
by electricity, but the particular system of traction
which will be employed will not be determined until
the excavation is approaching completion, in order
that advantage may be taken of improvements in the
art which may be made during the interval. The cars
to be used in the tunnel will be about the same size as
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the Brooklyn Bridge cars, and not unlike them in con-
struction. They will be about 50 feet in length and
will have both end and side doors, and each car will
be capable of seating 60 persons. The proposed speed
of the trains is to be between 25 and 30 miles an hour,
under a headway of 60 seconds, and the carrying ca-
pacity is estimated at about 133,000 seated passengers.

The platform length of each station will be sufficient
to accommodate five cars, and to assist in stoppingand
getting quickly under way all stations will be placed
at the summit of a grade. Every station will be
served by a group of six elevators, each measuring 14
feet by 10 feet, and capable of carrying sixty passen-

The Twin-tube Tunnel Beneath the Bast River.

gers. At the bottom of the elevator shaft there will be
two landings ; the lower one on a level with the west-
bound train platform while the upper one will be pro-
vided with a landing of a height sufficient to clear the
tops of the cars, and a foot bridge will be built over the
tracks to the opposite platform, so as to avoid any
crossing of the tracks at grade. Owing to the short
travel of the elevators, it is estimated that their capa-
city will be greater than the carrying and emptying
capacity of the trains during the rush hours. The
East River Tunnel is merely a part of the extensive
improvements contemplated by the Long Island Rail-
road. From the station near the City Hall Square,
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Brooklyn, the tunnel will extend to the present Flat-
bush Avenue station, where it will be 18 feet below the
street level. From this point to the Franklin Avenue
station the tracks will run through a subway and then
they will rise through an open cut to an elevated strue-
ture, which will coininence in the neighborhood of Nos-
trand Avenue. At Ralph Avenue the road will sink
into a subway, which will run under

Scientific Qmevican,

“DEUTSCHLAND "—THE LATEST AND FASTEST
OF THE TRANSATLANTIC LINERS.

A striking feature which attends the competition be-
tween the steamship companies that ply between Eng-
land and America is the extraordinary development
which has taken place in the last decade in the great
German companies, the Hamburg-American and the

Il

tion of fast ships ; but in placing the ‘ Kaiser Wilhelm
der Grosse” upon the route, the North German Lloyd
Company easily moved up to first place, for this mag-
nificent vessel in one of her early voyages achieved an
average speed for the whole trip across the Atlantic of
about 22:35 knots an hour and an all-day speed of 23
knots an hour.

It was only a question of time when

Howard Avenue as far as Manhattan
Crossing, from which point it will rise to
the surface and continue by an elevated
structure to a point near the boundary
line of the Borough of Brooklyn. At the
Flatbush Avenue station the regular
Pullman car and freight service will be
maintained. It was not considered de-
sirable to build the tunnel beneath the
river ot the large size necessary to ac-
commodate standard railway passenger
coaches.

As a matter of fact, the proposed tun-
nel under the East River will not be the
first to be built. A tunnel 814 feet high
and 10 feet wide, as shown in the engrav-
ing, sufficiently large for persons to pass
through on a handcar, already reaches at
the foot of East Seventy-first Street to
Ravenswood, passing under Blackwell’s
Island. The tunnel extends from the
plant of the East River Gas Company in
Ravenswood to its mains in Manhattan,
a large main ranning through it. It was
eighteen months in being built, being
completed in July, 1894. Itisa thorough
success. There has been no trouble with
it since its completion, and it shows con-
clusively that a passenger tunnel is prac-
ticable. The amount of seepage is small
and might be reduced if it were necessary.
The tunnel is 2,516°4 feet long. The top
of the tunnel under the channel between
Blackwell’s Island and the Manhattan
side of the river at the point of nearest
approach to the bottom of the river is
4093 feet below the river bed, while under
the channel between the island and the Brooklyn side
the nearest approach of the top of the tunnel to the
river bed is 82'33 feet. The depth of water on the
Manhattan side is 65 feet and on the Brooklyn side
30 feet.

The construction of the tunnel under the river bed
was by the shield system. The plates composing the
walls are 14 inches thick, 16 inches wide, and 3 feet
long. The edges are deeply flanged and bolted and
riveted together. The joints are filled with liquid con-
crete. Construction was carried on at the rate of 5
feet a day. The capacity of the tunnel is such that it
could contain

KEEL AND ENGINE FOUNDATIONS OF HAMBURG-AMERICAN LINER

“DEUTSCHLAND.”

North German Lloyd.  Within a few years they have
both moved up to the very first rank,the Hamburg-Ame-
rican being the largest ocean transportation company in
theworld. Although in this competition the features of
accommodation, comfort, and safety have always re-
ceived great attention, the feature of speed has been
the one that has appealed most to the popular imagin-
ation. To hold the record across the Atlantic has been
one of the chief aimms which actuated the policy of the
past. It was not until the present decade that the
German companies made any effort to approach their
English, French, and American rivals in the produc-

the Hamburg-American Company would
produce an answer to the ‘‘Kaiser Wil-
helm der Grosse”; and such a ship is
now being built at the Vulean yards,
Bredow, near Stettin, Germany. The
new vessel is to surpass the ‘‘ Kaiser
Wilhelin der Grosse” in size, speed, ac-
commodation, and indeed, as far as the
intentions of the company go, in every
: point of comparison. As will be seen
from the accompanying table, the new
vessel, which will benamed the ‘‘Deutsch-
land,” will be larger than any ship afloat
at the time of her launch, except the
¢ QOceanic,” of the White Star Line,
which is expected to make her maiden
trip in the autumn of 1899. The *‘ Oce-
anic” exceeds the “ Deutschland” in
every dimension and is only inferior to
her in speed; but as was explained in
our article on this great ship in the issue
of the SCIENTIFIC AMERICAN for Febru-
ary 11, 1899, she is not to be reckoned
among the ‘‘fliers,” as the company will
not aim at a speed of more than about
20 knots an hour. The ‘ Deutschland,”
on the other hand, is to be capable of
sustaining a sea speed of no less than 23
knots an hour, something that has never
been attempted in any previous trans-
atlantic liner. The dimensions of the
vessel are as follows :
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Length over all.............. 68614 feet.

On the water line....... .... 662

Beam . .......e0en ... ve.. 67 ** 4inches.
Depth........cov vevviivnnne 4 o

Average sea speed........... 23 knots.

There are to be 264 first-class cabins,
providing for 786 berths; 100 second-class cabins with
300 berths ; and 282 steerage berths, making a total of
sleeping accommodation for 1,320 people.

To realize such high speed in so large a vessel will,
of course, require engines of unprecedented size and
power. The ‘' Campania” has about 30,000 horse power
and the ‘“ Kaiser Wilhelin,” whose model is probably
finer than that of the ‘‘Campania” is credited with
28,000 horse power, but the new ship will have engines
and boilers capable of maintaining, day and night, an
aggregate output of 35,000 horse power. The boiler
plant will consist of twelve commpound boilers, each
provided with

sufficient
mains to sup-
ply the whole
of Manhattan
with gas.

—_—

BICYCLISTS
who suffer in-
jury to their
persons or pro-
perty through
collisions with
other users of
the higflwa.ys
or with road
obstructions
should always
study up on
‘* contributory
negligence” be-
fore seeking
redress at law.
Cases of the
kind usually
afford oppor-
tunity for dis-
criminating
work in draw-
ing the line
between ordi-
nary watchful-
ness and pru-
dence on the
part of the
plaintiff and
failure to take
that reasona-
ble care of him-
self which is
legally incum-
bent upon
every traveler
by horse, foot
or wheel.

> A
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THE CONSTRUQTION OF A 23-KENOI LINER.
The *‘ Deutschland.” Length, 686} feet; beam, 67 feet 4 Inches; depth, 44 feet; horse power, 35,000; average sea speed, 23 knota.
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eight furnaces,
and four single
boilers with
furnaces
each; thus
there will Le
altogether 112
furnaces 1o
feed in the
stoke hold of
the vessel. The
steam pressure
will be 225
pounds to the
square inch.
‘While the sea
speed is to be
23 knots an
hour, the trial
speed calls for
2314 knots an
hour, and it is
not unlikely
that this will
be exceeded by
fully a knot, in
which case the
huge vessel
will be travel-
ing at the un-
preceden ted
speed for a
large ship of
28 land miles
per hour.

The passen-
ger accommo-
dation will pos-
sess some novel
features, par-
ticularly in re-
spect of size of
the saloons and
staterooms;the
main saloon,
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DIMENSIONS OF THE LARGEST OCEAN STEAMERS.

Length isplace- | Maxi-
Ngﬁ;.‘" Date. (x)&vﬁf Beam. | Depth. | Draught. Dl:][éla:ge Sull)l;gél )
Feet. | Feet. | Feet. Feet. Tons. |Knots.
Great East-
ern.. ..... 1858 | 692 83 57144 2516 27,000 | 12
Paris ...... 1888 | 560 63 42 201¢ 13,000 | 20
Teutonic....| 1890 | 585 57 2 26 12,000 | 20
St. Paul....| 1895 | 554 63 42 27 14,000 | 21
Campania...| 1893 | 625 65 4114 28 19,000 | 22
Kaiser Wil-
helm der|
Grosse ...} 1897 | 649 66 43 29 20,000 | 2235
Oceanic ....| 1899 | 704 68 49 2% 28,500 ( 20
Deutech-
land.. .... 1900 | 6861¢ | 67 “ 29 22,000 | 281§

for instance, being capable of seating 500 passengers at
one time.

Novel features will be a large playroom for children on
the upper deck, and a gymnasium. Onthe promenade
deck there is to be provided a grill room into which a
passenger may step and order broiled steak, chops, ete.,
at a few minutes’ notice. It is features such as these
that are robbing the transatlantic passage of the ro-
mance which was attached to it in the days of our fore-
fathers. = We present an illustration showing the
‘ Deutschland ” at two different stages of her construc-
tion. In-one of the cuts the vessel is represented with
her keel plate laid and about a dozen of the frames of
her flooring forward of the engine space laid in place.
The deep wall of the plating which rises from the
keel forward of the floor framing marks the position of
the engines, where it is necessary to strengthen the
frame in order to take the enormous strains of 85,000
horse power which they will develop. In the second
illustration the framing and plating of the double
bottom is about completed and the frames of the vessel
amidship are carried up to their full height. It is ex-
pected that the ‘* Deutschland” will make her first trip
to this port in April of next year.

—_— . ———

AS the right of all persons to reasonable use of the
highway presumnably includes the privilege of leaving
carriages at the wayside for temporary purposes, some
(= stion has been raised as to the legality of ordinances
which prohibit the leaving of bicycles at the curb.

Seientific dmevican,

The Origin of Diamonds.

The origin of diamonds is always an interesting
question, and Prof. Bonney recently read a paper on
the subject before the English Royal Society, which
is of considerable immportance. In the localities fromn
which the previous supplies of diamonds have been
drawn, both in India and Brazil, the gem occurred
like a pebble in certain gravelly materials, but had

‘not been traced back to any rock that gave an indica-

tion of its genesis. Even after the discovery of dia-
monds in the river sand on the Orange and Vall Rivers
in Southern Africa, they were found in a peculiar ma-
terial of a brownish-buff color which turned to a dark
greenish-bluish tint, and becamne harder as the miners
dug down. The diamonds lay in this material together
with several other minerals, such as garnets, iron ores,
augite, olivine, ete. Digging was at first begun un-
systematically, but from these early efforts the great
diamond mining industry was developed. Excava-
tious have been carried on near Kimberley to a depth
of more than 1,400 feet. Here the rock is about as
hard as ordinary limestone, the blue ground is only
found in limited areas. The rocks around are of dark
shales banded with hard sandstone in which sheets
or dikes of basalt or some material which was once in
a molten condition are occasionally found. The blue
ground fills a sort of huge shaft in these other rocks,
and is itself cut up by similar dikes. Some geologists
consider that the gems are produced where they now
lie, while others think that they have been formed of
some older rock, which has been shattered by volcanic
explosions. Many of the minerals associated with it
look as if they had been thus derived, and it was some-
times broken. At last it is thought that the mystery
has been cleared up. About two years ago the man-
ager of a diamond mine near Kimberley picked up a
specimen in which smaller diamnonds were apparently
embedded in a garnet. His curiosity was at once ex-
cited and he proceeded to investigate various bowl-
ders. One of them was broken open and was found to
contain diamonds. 'The rock is one which is known
to mineralogists as ‘‘ eclogite.” It appeared to be coin-
posed almnost exclusively of red garnet rock and a
rather peculiar light green augite. The rock is coarsely
crystalline and was once, no doubt, like garnet in a
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molten condition, the diamond being one of its original
constituents. This discovery tends to indicate that
the *“ blue ground ” in which diamonds were found is
not the true birthplace of the diamond. The bowl-
ders are often water-mmarked and may have reposed
for ages in an ancient gravel at the very bottom of
sedimentary rocks of the district. Eventually the
overlying materials and some of the shattered rocky
floor in which the diamonds were embedded, of which
these bowlders are only samples, were sent flving by
volcanic explosion. It was believed that in this way
the diamond-bearing ‘‘ blue ground” was formed.

4@

The Current Supplement,

The current SUPPLEMENT, No. 1226, has many pages
of very unusual interest. ‘A Few Spiders and Their
Spinning Work” is by Miss Mary I. Cunningham and
gives illustrations of the spinning apparatus of the
spiders and their webs, drawn under the microscope or
directly in the field. This is a natural history article
of great value and one which we specially recommend.
“Liquid Air,” by Dr. W. Hampson, describes a new
apparatus for liquefying air and contains much valu-
able inforination on the subject. ‘‘ The Metropolitan
Underground Railway of Paris” is illustrated by maps
and engravings. ‘‘Mechanical Influences in Architec-
ture " is concluded in this number and is a most valu-
able treatise on the subject. ‘‘ The French at Muscat”
describes interesting scenes which occurred to the
French while obtaining coaling stations.
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RECENTLY PATENTED INVENTIONS.

Miscellaneous Inventions,

APPARATUS FOR CATCHING WASTE PRO-
DUCTS FROM LEAD, SILVER, OR OTHER SMELT-
ERS.—WALTER SERGEANT, El Pasgo, Tex. The appara-
tus comprises a series of gettling-chambers having- hop-
per-shaped bottoms controlled by special devices. The
settling-chambers are held in elevated position by stand-
ards and are partially separated by alternately-arranged
baffie-plates. Transverse air spray-pipes are located be-
tween the settling-chambers. A main is connected with
the pipes. The waste-products are forced by an exhaust-
fan through the trail of the settling. The cold air
from the spray-pipes cools the fumes, neutralizes the
gases, and precipitates into the hoppers all the metallic
substances.

EYEGLASS-GAGE.—LEvVI A. STEVENSON, Gaylord,
Mich. Thie invention provides a gage to assist the
oculist or optician in securing the exact distance apart and
angular position for the nose clamps of eyeglasses, or
for the proper spread for the bridges of spectacles. The
device congists of a pair of hinged caliper-legs carrying
between them elide-gages.

JACK.—GEORGE B. GALLAGHER, St. Mary’s, Ohio.
This device is an improvement in * oil-well” jacks used
in screwing up and unscrewing oil-well-tool joints, The
invention provides improved mechanism operating in
connection with the pawls of the jack to release the
pawls from the track-bar either singly or doubly and
independently of the jack handle or lever, and to permit
the track-bar to swing 8o as to conform with the path of
the wrench-handle, thus always retaining a straight line
of pressure on the traveler and track.

LOCK.—WINFIELD S. HoUsER, Bellefonte, Pa. This
knob-lock is a springless lock employing a night-latch.
In the lock a locking-latch is hung to move radially
through the edge-plate and has an inwardly-curved and
upwardly-extending arm terminating in a stop-lug. A
gravity-cam has an enlarged weighted end bearing
against the curved side of the latch and having a cut-
away periphery to receive the stop-lug. A sliding lock-
ing-bolt arranged above these parts has a downwardly-
projecting arm adapted to come into contact with the
top surface of the latch-arm when both bolt and locking-
latch are protruded.

CHURN.—MATTIE O'MARROW, Sulphur Springs, Tex.
To provide a simple and effective churn-operating me-
chanism which does not need any particular form of
receptacle to hold the cream, is the purpose of this in-
vention. The churn operates so as to aerate and cool
the cream while being churned, and to obstruct the cen-
trifugal action by a breaker. The churn is constructed
of wood and can he readily repaired by any farmer
familiar with the use of wood-working tools.

FRUIT-CLEANER.—JoEL W. HENDRIX, Palmetto,
v, This machine is especially designed for the clean-
ing and pohshing of oranges, and is composed of two
prallel, spiral roller-brushes driven in unison. A series
of longitudinal bars is located over the roller-brushes,
adjacent to one another to form a casing through which
the material cleaned is passed. 'The bars carry bristles
projecting inwardly toward the roller-brushes. When
the brushes are rotated, the oranges pass one by one
into the casing by the action of the spirally-arranged
brughes, being simultaneously cleaned by the bristles
previously mentioned.

BLOWPIPE.—MICcBAEL P. FREDDY, Lena, Ill. The
blowpipe devised by this inventor is particularly adapted

for the use of jewelers and dentists, and is so con-
structed that it may be carried in the pocket. The
blowpipe comprises an alcohol lamp adjacent to which
a reservoir for alcohol is held. A tube extends from the
reservoir and is connected with and surrounded by a jet-
tube. Upon igniting the wick of the lamp the jet-tube
will be heated, thus causing a vapor to form which will
be discharged with great heat.

TAIL-HOLDER FOR HORSES. — GEoRGE T. ErL-
KINs, Raus, Tenn. This device consists essentially of
an especially-constructed clamp to which a strap is se-
cured. The clamp engages the stump of the horse’s
tail; and the strap is made to engage the breeching. The
device prevents the animal’s tail from becoming en-
tangled with the reins.

FENCE STAY. — HARDIN W. DoRSETT, Spearville,
Kan. The purpose of this invention is to provide
means for bracing and staying the running wires of
wire fences. To this end the invention embodies a
structure formed of integral malieable metal comprising
a rolled or tubulated main portion with a notched flange
to hold the wires and with a spur and foot at the bottom,
the spur serving to enter the ground and the foot bearing
thereon to brace the entire structure.

INSULATOR.—JorN A. CARPENTER, Oxville, and
CaARLES F. ToNN, Bluffs, Ill. This insulator, for tele-
phone, telegraph, and electric light wireg, compriges two
sections, from one of which lugs extend which are adapted
to be secured to the other section. A wire having been
placed between the lugs, a gasket of rubber is arranged
on the upper side of the wire and around the lugs, after
which the upper section is screwed down. The insu-
lator is designed to obviate the use of tie-wires and of
the battery power usually required in charging such tie-
wires.

BUST-PAD AND CHEST-PROTECTOR.—-MAURICE
F. BUCHNER, New Brighton, England. The bust-im-
prover and chest-protector 1s a light, cool, and easily-
adjusted substitute for pads as a means of improving
the figure of the wearer and of preventing unsightly
creages in the outer garment. The device is also suitable
for use as a chest-protector.

TENPIN-BALL.—HENRY G. WILMERLING, Brooklyn,
New York city. Tenpin-balls very often check or break
at the finger and thumb openings. The inventor of this
ball provides the thumb and finger openings with elastic
cushiong held in place so that thes will not interfere
with the bowling of the ball and will not check or break
no matter how hard they may be brought in contact with
a return-rail,

FAUCET.-ENos W. THAYER, Meredith, N. H. This
faucet has a tapering hollow plug, one end of which is
open to receive the liquid eupply and the other end of
which is provided with an orifice adapted to register
with the nozzle of the faucet, the plug being so arrangzed
that it can be siven slight endwise movement imme-
diately before it is turned, so that friction between the
plug and casing is avoided.

TOBA('CO-PIPE.—FrANK L. SHUNK, Gold Creek.
Mont. The object of the present invention is to pro-
vide a means for shielding the lame of a match from
wind while lighting the tobacco. The pipe i provided
with a shield consisting of two rings of metal, each
having a semicircular opening, the two openings
being adapted to form a single circular opening when
brought in alinement. When the rings have been thus
adjusted, a match may be ingerted in the circaular open-
ing to light the tobacco,

WATER-WHEEL.--RupoLpE 8. KummMEeRr, Colum-
bus, Neb. This improvement in water-wheels provides
a construction which will enable full efficiency to be ob-
tained with any gate-opening. The water-wheel has
longitadinally-extending blades or buckets. A cylindri-
cal gate movable longitudinally of the wheel, has a
peripheral groove near its lower end. Fitting and ro-
tating in this groove is a partition plate having slots
receiving the wheel-blades. A mechanism is provided
for raising and lowering the gate.

CLOTHES-RACK.—JoaNx F. Koo, Union, Hudson
County, N. J. The clothes-rack is constructed so that
when not in use it will occupy a vertical position, and
when in use will occupy a horizontal position. When
the rack is in a vertical position, its slats will be quite
close together, so that but little space is occupied. When
raised to a horizontal position the slats automatically
spread apart so as to afford a maximum surface for
drying purposes. An automatic locking device holds the
glats of the rack in a horizontal position. The device
may be tripped by a person standing on the floor, no
matter at what elevation the rack may be.

GARBAGE-RECEPTACLE AND CLOSET THERE-
FOR. - CorNELIA S. RoBINsON, Manhattan, New York
city. This invention is an improvement on a de-
vice patented by the same inventor. The invention
provides a casing set in the wall of a building and
having a door leading to the room. A fresh-air in-
take is secured to the apertured bottom of the casing
and leads to the outer air. An outlet flue leads from the
top of the casing. A receptacle formed at its lower end
with an external apertured shell or footsurrounds the
opening in the bottom. The receptacle has a cover with
an outlet pipe extending into the outlet flue. It will be
observed that proper ventilation is provided so as to re-
move the odors arising ffom the garbage.

STOKER FOR STRAW-BURNING FURNACES.—
HENRY R. NELSON, Gates, Minn. Inthe bottom of the
casing of this mechanical stoker an endless feed-carrier
is mounted discharging at one end of the casing. Two
sleeves are mounted loosely in bearingsat the top of
the caging. A shaft is fitted to turn in the sleeves and is
turned by gearing in unison with the feeding-carrier.
Arms are attached to the sleeves, and a floating feed-
er-frame is attached to and swings with the arms. A
second feeding-carrier is mounted on the floating feeder-
frame and is driven by the shaft thereof. The stoker is
arranged to feed straw automatically and continu-
ously to the fire-box for immediate consumption.

FLOOR-CLAMP.—EpwiN C. INGERsoLL, Philadel
phia, Pa. To provide a floor clamp arranced to enable
a carpenter to force aloose floor-board in firm contact
with a fixed one, and to naii the loose board in place, is
the purpose of the present invention. The frame hae a
presser-foot and a segmental guideway. A lever is
mounted to swing on the frame over the guideway, the
lever in turn having a guideway. A jaw slides in the
guideway on the lever and has portions engaging the
guideway of the frame. The jaws can be held at various
positions on the gnidewa:. A stud is carried by the
frame and coacts with the jaw.

NON-REFILLABLE BOTTLE. — HENRY WEIL,
Manhattan, New York city. This invention seeks to
provide a bottle with a valye-mechanism that may be
placed and secured in an ordinary bottle-neck, thus per-
mitting a manufacturer to make the bottle in the ordi-
nary mold. The mechanism by means of which it is de-
signed to prevent the refilling of the bottle consigts of
spring-pressed valves within the neck of the bottle.
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MUSIC-LEAF TURNER.—RoBERT HAaMMOND, Lake
George, N. Y. The music-leaf turner i# a mechanical
device which may be applied to a piano or like instru-
ment, or to any form of music-rack. The turner is con-
structed with gripping devices for the leaves, which will
not tear the leaves as they are carried from one gide to
the other. A single trip mechanism is provided through
the medium of which the leaf-carriers may be released
one after another as rapidly as may be desired. The
releasing of one carrier will not in any way interfere
with the remaining carriers.

WAGON-BODY RAISER.—SAMUEL N. MAXWELL,
Grove, Indian Territory. This inventor has provided a
mechanism for the use of farmers whereby a wagon-
body may be conveniently lifted off the running gear and
held suepended to be again applied tu the running-gear
when wanted. The body.raiser is of such construction
that it may be erected by any farmer simply by using
two pulleys and a winding-shaft or windlass, and is ar-
ranged for such leverage or power that very little effort is
required to perform the work.

TRESTLE.—ABCHIBALD KERR, Carmichael, Penn.
The trestle temporarily supports caskets, coffirs and
the like, 8o that their inner and outer surfaces may be
trimmed. The trestle is provided with a post, on the up-
per end of which is a union. An L-shaped support hss
its vertical member connected with the union and hasits
horizontal member arranged to support the article to be
operated upon or trimmed.  Angular legs carried by the
horizontal member are adapted to rest on the floor.

POOL-TABLE ATTACHMENT.—THoMAS W. GRIF-
FIN, Milford, Conn. This invention provides g raceway
which may be readily applied to any table for the pur-
pose of directing balls from any of the table-pockets into
a receiver at one end of the table, thus rendering it unnec-
essary for a player to collect the balls from the several
pockets. The ball-receiver may be raised by lazy tongs
from its receiving position nearly to the top plane of the
table, so that it is unnecessary to stoopin orderto remove
the balls.

WINDOW CUPBOARD OR REFRIGERATOR.—
Victor F. LuTz. Brooklyn, New York city. It is a
general practice in large cities during cool weather to
place food outside of upon the window-sill or upon a firc-
escape to keep the food cool. The device patented by
the inventor is deeigned to protect victuals thus stored
from dust or dirt. The cupboard or refrigerator pro-
vided for this purpose is formed of metal sheets flangcd
together, the end sheete being ribbed to form shelf-sup-
ports, and having vertical guide-flanges at their front
edges. Thesefront edges are notched at the ribs ; and a
front plate having flanges embrace the guide flanges an«
slide thereon.

MINER’'S CANDLESTICK. — WiLLiAM H. PLEAs-
ANTs, Victor, Colo. The candlestick has a flat shank.
which is to be driven into the rock, and a loop which
contains the candle. A rising hooked shank is provided
whereby tohang up the candle when it cannot be other-
wise supported.

KNIT SLIPPER BLANK.—ERAsSTUS R. OLMSTEAD,
Saratoga Springs, N.Y. The leading feature of the
design consists of a ribbed upper portion and a ribbed
ankle portion.

Note.—Copies of any of these patents will be furn-
ished by Munn & Co. for ten cents each. Please state
the name of the patentee, title of the invention, and date
of this paper.
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(7681) H.J. T., C. M. W. and others
whodesire information in regard to the extermination
of dandelions and other weeds in lawns. We have re-
ferred this matter to the Department of Agriculture, and
the followinganswer is given by Lyster H. Dewey, As-
sistant of the Division of Botapy, Department of Agri-
culture. A. Where perennial weeds, such as dande-
lion, lance-leaved plantain, and yellow dock, are scat-
tered through lawne, probably the most economical
method for destroying them is repeated spudding, that
is, cutting them off about two inches below the surface
of the ground with a spud. Spuds may be obtained from
hardware dealers, or a cheap and efficient spud may be
made by mounting a one inch chisel in a hoe handle.
Another method for destroying weeds of this character
is to weat them with crude carbolic or sulphuric acid,
the acid being applied with a machine oil can with a
spout about 2} inches long so that the operator does not
have to stoop to place the acid in the middle of the
rosette of leaves. About 5 drops of crud: sulphuric
acid or a half a teaspoonful of crude carbolic acid will
be sufficient to kill a dandelion or plantain. Where the
soil is not alkaline the dose can probably be made smaller
than this. For annual plants such as peppergrass, speed-
well, chickweed, and shepherd’s purse, there is no satis-
factory remedy except pulling them up or hoeing
them out, putting in new seed orsod. Care should be
taken to prevent annual weeds from going to seed in and
around lawns. In all cases where weeds are removed by
any method, efforts should be made to encourage the
growth of grass’so as to prevent the further growth of
weeds. The land should be kept enriched and seeds
sown in all bare places. Extreme care should be exer-
cised to have the lawn grass seed free from weed seeds.
It is generally best to sow only one kind of lawn grass,
as the mixed lawn grass seeds are much more likely to
eontain weed seeds. Furthermore a lawn composed
entirely of one kind of grass makes a much prettier
sward than one composed of several kinds.

(7682) F. J. H. writes: I understand
that the atomic particles of a gas tend to get away from
each other. What bearing has this on the definition and
universality of the law of gravitation ? A. Your con-
ception that ‘‘atomic particles try to get away from
each other ™ is somewhat at fault. They have no inher-
ent tendency to do so. Thez tendency is an impressed
tendency, and heat is the cause of the tendency. 'The
hypothesis is that the particles of a gas are in constant
motion and arecolliding with each other, after which they
rebound and move away in another line till they strike a
second particle or the wall of the containing vessel, etc.,
ad infin. 'I'ake away all heat, and this motion would
cease. No connection between this and gravitation has
been shown.

(7683) M. N. W. asks: In telephonic
communication is it the machine and not the actual voice
that is heard ¥ Or is it not the voice itself that is heard
through the medium of the machine ? A. In telephonic
communication, the sound waves produced by the voice
of the speaker cause the diaphragm of the transmitter
to vibrate. These vibrations have the same period as
the waves of the voice. The vibratione of the diaphragm
cause the electric current through the line to vary in the
same periods. The variation of the electric current sets
the diaphragm of the receiver into vibration, and this
vibration is received by the ear of the listener as sound.
The voice is not transmitted. A current of electricity is
transmitted through the line. A voice could not be
heard from Chicago to New York. It ig, however, very
wonderful that the vibrations of the diaphragm of the
receiver reproduce the qualities of the voice of the per-
son speaking so perfectly that the person can be recog-
nized by the repreduced tones.
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tocuts. We can furnish ma-
chines or goods, as desired.
¥~ Send for Circulars.
BLAKE & JOHNSON,

WATERBURY, CONN.

3

P- 0. Bex 7,

Dot

wire m

,288
Beds, removablehead sectlon for, C. H. Johansen. 627,233
Beet pulp drier, Hoppenstedt & Decker........... 621,419
Bicycle, C. P.Hall........cov.ennene . 627187
Bicycle, J. & G. W. McDonnell. .. 621,
Bicyc! v, J. C. Raymond......... .. 621,
Bicycle fastener, A. E. Veon..... .. 627,314
u,,n, e handle bar,J. T. Fex ton...... .. 627,2
Bicycle propelling mechanism, S. Stech.. 627,240
Bicycle propulsion, A. nderson 627,086
icycle saddle sugport M. A. Bake 627,451
icycle support, ewson & Harris. 627,268
icycle wheel, I.. A 5 627,118
Bmder. order blank, P K ll Jr. 627,336
Blackboard, '1‘ l‘ Daly . 627,396
Boiler, M. P. B 627,321
Bolster, S. Ous 627,348
Boot or shoe flies, holder for, L. ¥. Peck. 627,441
Bottle, non-refillable, A. Taylor. 627,362
Bottling rack. J. Turnbull 627,168

Box. See Butter box. Card receiving box. File
box. FKolding box.
Box or package, D.F.Sherman.....................
Bracket. See Shade roller bracket.
Brick and making same, fire, A. C. Ponton........
Briquets, apparatus for making, F. J. Muller.....
RBrush, blacking, J. J. Howe .........
Brush, electric hair, A. II Burchard
Bucket, dumping, J. F. O’Rourke..
Buckle, back band, J. W. Kirkman
Buggy jack, C. . Bowlus.
Buggy top, 'A. Tesch...
Burglar alarm, C. Johnson.
Burner. See Gas burner.

Hydrocarbon burner.

Butter box, export, lHart & Bramwell.............. 627,259
Button or fastener. C. H. Goodwin.. 627.110
Calendar, perpetual, E. Sorenson 627,212

Can cover. oil.
Canning machine. W. L Du Vall..
Car annunciator, street, E. C. Bates..
Car coupling, I.. Beese... 0000

Car coupling, M. J. Clark.
Car coupling. W. K. Kight..
Car coupling, J. B. Thomas
Car roof, metn]llc, W.E. S avan
Car side bearing, railway, W. W. Wo

69

Cars. electric lighting system for, J. L Creveling. :
Car punching machine, Jacquard, J. A. Groebli.. 627.256
Card receiving box, F. D. Belknap.................. 627,380
Carpet stretcher and tacker, C. P. Knapp.......... 627,428
Carringe driving mechanism, motor, W. E.

4%, 1 9 T lon 0l So0n000600080000000000000000000000000 627,282
Carrier. Sec L.uggage carrier.
Cart, hand, E. K. HAYE8.......coovvniirniens sennenns 627,261

Case. See Electric cell packing case.
Cash register, J. S. Crane
Cash register, k'auvel & Co]hns .
Caster, M. Fishel..
Chopping knife, G. W.'La
Churn, J. W. Strabala..
Cigarette cutting machin Leg

Circuit lnterrupters, cooling jacket for vacuum, .

D. M.
Cistern, ﬂltermg. Tulloh & Archer.
Cithern, J. Bernolak...................
Clip. See Saddle clip. Nf bholding clip.

Cloth shearing machine, La Fountain, Jr...... 627,342
Clothes wringer, H. U. Ackerman.................. 627,377
Clover or timothy recleaners, recleaning attach-

ment for, k. Bender.. . 621,319
Clutch, Allen & Moreau.. . 627,316
Clutgh couplings, device for uncoupling, 27301

............................................ Tyd

Cock havmz igniting tube. gas, J. F. C. Jurgens.. 627,121
Cogs in mortise wheels, tool for marking, J. N

.. 627,411

. Summers.
Collodion, making caustic. A, Camnitzer..
Comb cutting machine, G. S. Walker..
Compound engine, W. H. Johnson
Controller, 1\ von Zweigbergk.......... . ....
Conveyer or elevator, endless. G. C. Getcheli
Copper by means of electrolysis, producing hasic
phosphate of, C. Luckow
Cop holder, J. H. McBride...
L,ornsmlk cutter, three row, son & Ven.. .
Coupling. See Car coui)llng Thill coupling.
wo-way pivotal coup. ing
Crate, collapsible poultry, J. A. Stauffer’
Cultivator, F. Gross.....................
Cupboard catch, F.
Currycomb, J. A. Hea

Cutter. See Cornstalk cutter. Stamp cutter.

Cycle handle bar, A. W. Waters 627,163
Dam or revetment, G. S. . 620375
Damper, stovepipe, D. B. 627,156
Dandy roll wiping device, internal Moran &

Reardon.........ooovovuiiiiiiiiinieinns 627,305
Darning apparatus. H. C. Ham. 627,412
Delivery apparatus, coin controlled pac age. J.

H .. 627,161
Display card, B.Cohn . 627,302
Dough working and shaping

I. Corby (reissue) 11,751
Drier. See Beet pulp drier.

Educational appliance, A. W. Thomson. 627,365
Electric cell packing case, M. K. Fu B
Electric light handle and adjuster, F. "H. Stewart. 627,215
Electric motor, A. Hi 627,417
Electric motors, means for lubricating, .

Christensen. .. 627,252
Electricrelay, H. B. Taylor. .. 627,242
Electric transformer. G A ‘Scheefrer. , . 627,144
Electric waves or vibrations, generatlng. 3

d 1 (] {08 60060000000000000 000anaaa0A0RaaNaG . 621,345
Electricity for cars, etc., generating, J. Way: 627,246

Elevator cage escape, Haines & Creighton
Elevator dump, P. H. Graves..
Engine. See Air and gas engin Comp

gine. Gas engine. Hydraullc engine. Rota-

ry engine. Steam engine. Traction engine.
Eng‘{n%vs. fluid feeder or regulator for explosive,
Envelop and letter sheet and coin carrier com-

bined, reversible, K. Duden

Etching metal plates, L. E. Levy
Excavating scoop. J. Brown..
Extension table, W. ’l‘ 'l‘emple
ass holder, C.

Eyeglasses, L. E. Kers
Eyeleting machine gang,G Kni
Feed trough. J. W. Schneider..
keed water heater. A.T. Hillm
Feed water bheater and purifier, C. H. M
Keed water heater and purifier, 1" Wlllebrand
X enceJ stay wires, device for attaching wire, W,
acobs
See Hearth fender.
File box, J. V. Hemstreet..
kile, letter, W. Shyvers..
Fire escape, W. Benbow.
Fire escape, G. 8. McGee .
l«u'ti3 eﬁtingulshers. strut

627,257
627,184

627,372

6!
627,167
. 627,191

Fish hook, J. D. Dreese
Fish or bait, artificial, '
Flower pot, G. H. Hinrichs
Fly trap. A. B. Forrest..

Boldmg ‘box, C. G. Ingersol
Frog, spring, C. Partington
Fruit grader, Cunningham & Burngrover
Furnace. See Roasting or drying furnace. Smoke

consuming furnace.

Furnace protecting device, J. S. Unger....
Fusee thrower and guide, G. B. Howard
Garment fastener, G Hnblc .........
Gas burner, W. A. Armin .........

Gas cut off, automatic, V. L
Gas engine, L. 8. Kirker.
Gas generatm and burni:

&H

Gas generator, acetyleue.
Gas !zenerator ,acetylene, J. E. A. V. Pourcell

Gas lighting apparatus, Far ubarson & Root..... 621.226
Gas meter, prepayment, J. H. Bishop..
Gear cutting machine, C. D.R
Generator. See Gas generator.
Glass cy]mdéarls‘J whlle being cut, machine for
(,Iass pipe, apparatus for making, J. W. Bonta,

093, 627,094
Glass pipe, process of and apparatus for manu-

facturing, J.

Glazing frame, O. E. Wlnger
Governor, V. E. Hunter....
Governor, engine, A. S. ¥, ins.
Grain drill register, W. Bills.......
Gum for varnishes, etc., E. M. Becl
Gums for varnishes, etc., manufac

ec!
Hammer operating means, drop, F. A. Pratt..
Hammer operating mechanism, drop.

|51 T S onaano0prIto0Roo0s
Hand bag, J. D. Wood..
Harbor or coast defense. A. Van Bibber..
Harness. J. C. Raymond...............
Harness attachment, I.. J. a0
Harrow frame, L. G. Helmbold.. 627,415
Harvester grain adjusting npron. W L. Selieck. . 627.274
Harvester, katir corn, T. H. Dee 627,298

(Contlinued on page 14)
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[WILLIAMS]
- E

HAVING

WILLIAMS’ SOAPS SOLD EVERVWHERE, BUT SENT
BY MAIL IF YOUR DEALER DOES NOT SUPPLY YOU.

Williams® Shaving Stick, . . 25 cents.
Genuine Yankee Shaving Soap, 10 cents.
Luxury Shaving Tablet, . . . 25cents.
Williams’ Shaving Soap (Barbers’
Six Round Cakes, 1 Ib., o . 40 cents.
Exquisite alsofortoilet.. Trlalcake for 2c.stamp.

TheJ.B.WILLIAMSCO.,Glastonbury,Conn.

LONDON: 64 GREAT RUSSELLST., W.C. BYDNEY: 161 CLARENCEST.

Just a Little
lust a

Tur
Just a Little Drizzle and
Then the Coal will Burn,

‘The open valve means a big loss of
steam. The loss is the same, no
matter whether it's ignorance or
carelessness. May be you think
ou're too busy for ‘these
Yttle economies, but are
you? We know of cases
where the Heintz
Steam Trap has increased
the power and heating capacity of the
whole plant 40§—isn’t that worth investi-
gation? Our booklet, Vol. *“ H " tor you—
will interest every steam user, big and 1it-
tle. Of course it's free—a postal w111 do.
WM, S, HAIN ; (i)
136 So. Fourth St., Ph udelpma,ir.,

FARSON MFG, CO., Chester, Pa., sa; g
A few days after we put the No. 2 Heintz
‘Trap ou our dry kiln run by live steam, we

.made r{ accurate test and found asav-
.ing of fuel

n a 10} hours’ run of $1.3L
Machines

Over 70 sizes and styles, for drilling either deep or
shallow wells in any kind of soil vr rock. - Mounted
on wheels or on sills. With engines or horse powers,
Strong, simple and durable. Any mechanic can
operate them easily. Send for catalog.

WILLIAMS BROS., Ithaca, N. Y.

F you're mix-
ng your own
materials for
machmery paint-
Ing, you’re not
saving anything
on labor, and the
chances are that
you are losing on
dried-up ma e-
rial. If you're

not too well sat-
isfied with old

methods, or too
conservative,
send for our
booklet on Pe-
cora Flat Steel
Color.
PECORA
PAINT CO.,
PHILADELPHIA.
You would use Pe-

cora Blow Hole Ce-
ment if you read our
circular, 119-7,

SUB-PRESS PUNCHES AND DIES

We make to order to drawings or mod-
els blanking, shaving and swaging dies.
either simpie or compound, for work
requiring accuracy and finish. Sub-
Press Dies for the parts of watches,

clocks, cyclometers, and other small
mechanisms a special g We carry in
stock different sizes of Sub-Press Bases
and Stands. Send for Descriptive Circ'r.

THE PRATT & WHITNEY CO.

Hartford, Conn., U. S, A,




MIETZ & WEISS

KEROSENE

and GAS Engine

The most economical power
known. Absolutel e and
reliable. Runs with common
kerosene. Perfectly auto-
matic. Patented 1897, U. 8.
and opean countries,

Send for Cata
. . 128-132 Mott St., Kew York.
GREAT POWER—SMALL COST!

The maximum of strength,
durability and safety, with
the minimum of cost that
describes our HOISTING
ENGINES for operation on
Gasoline, Distillate or Crude
Oil. Every part of the en-
gineisinterchangeable. Soon
saves its cost in fuel alone.
Both friction and geared
hoist, 6 to 150 H. P. For uar-
ries, mlnes and docks en
at once for free catal
Engine Co., 402 8.

Weber Gas & Gnsoline
. Boulevard, Kansas City, Mo.

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

The only reverslng and self startlnx

gasoling engine on the market. MY

¥ engine for the power built. cally
N Absolutely safe.

no vibration.
Single, double, and triple marine
tatlonary motors from 3{ to

and s
30 H.P. §F Write for catalogue.

WOLVERINE MOTOR WORKS,
Grand Rapids, Mich,

WITTE GASOI.INE “HOISTS”

Guaranteed to work
at anyaltltudelf ou
it'with the elec-

grlclgnlter Youcan- &
not affordto assume §
a.n& risk, and with a
“ Witte Holst” you 8
don’t do it. Tite
wn Guarantee.
Ask for catalog S.A.
Witte lron WI(s Co.

EANSAS CiTY, Ho.

Qe (-3

22¢ jomm= MARINE MOTORS
533 WM, are GUARANTEED to
8 GIVE SATISFACTION.

s Durable in Construc- ¥2
: Hap Sl By and

for Catalogue
and f/nvesttga-te our claims.

g : MARINE VAPOR EN[gINES

EW MODEL UP TO DATE

musm

C!QMIR %’9&1 GRAND-RAPIDS.

5. Wurth of Tool Knowleda

All aboutevery known Tool for ever
trade. Descriptive cuts of each wit
present market prices. Send 25 cents
at once for

MONTGOMERY’S TOOL CATALOGUE
for 1898. 510 pages with index a t back.
A bhandy book for every machinist and
foreman of workshop or factory. The
finest and most accurate lllustratlons
Book is pocket size, 6)3 X 414 inches,
withrounded edges. A dress

"MONTCOMERY & CO.
105 Fulton Street. New York.

SCREW - CUTTING DIE HEADS
SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over “others.”’ viz.: Theyare
smaller, stromzer, more compact, have no
levers r ng, cannot be clogged by
chips, are always reliable, and the prices

end for descriptive circu-

*“S A.” Ourdie eads are furnished

in sizes suitable for cutting threads from

No. 17 wure gauge to 6 inches diameter inclusive.
GeoMETRIC DRiLL Co., WEesTvVILLE,

Cr.
CHAS, CHURCHILL & CO., Londo
EUROPEAN AGENTS:} fH\Te CHILD & BENEY, Vienna, Austria

are right.
Ia

LIQUID AIR

The Liquefaction of Gases.
By Prof. T. 0°'CONOR SLOANE.

865 pages. 8vo. Containing many illustrations,
with portraits of Faradav. Pictet, Cailletet,
Dewar and Tripler. Bound in Buckram.

PRricE $2.50.

N offering this book to the public, the publishers feel
that, as it is the only work on the subject, they are
helping in forwarding the higher scientific education of
the people. The world atlarge is now interestedin natu-
ralscience, and since its earliest developments nothing,
with the possible exception of Electricity, has excited

such widespread attention as Liquid Air.

This book contains the full theory of the subject. It
gives the entire history of the liquefaction of gases,
from the earliest times to the present, and also con-
tains a description of all the experiments that have
excited the wonder of audiences all over the country.
It shows how liquid air, like water, is carried bundreds
of miles and is handled in open buckets ; also the For-
mation of frost on bulbs—Filtering liquid air—Dewar’s
bulbs—Liquid air in water—Tin made brittle as glass—
India rubber made brittle—Descending cloud of vapor

-\ tumbler made of frozen whisky—alcohol icicle—
2.reury frozen—Frozen mercury hammer—Liquid air
us ammunition—Liquid air as basis of an explosive—
Burning electric light carbon in liquid air—Burning
steel pen in liquid air—Carbon dioxide solidified—At-
mospheric air liquefied—Magnetism of oxygen.

It tells what may be expected from liquid air in the
near fature. It gives the history and biography of
thé subject from earliest times.

This is not only a work of scientificinterest and au-
thority, but is intended for the general reader, being
written in a popular style, and wil) be easily understood
by everyone. ¥ Send for full Table of Contents.

MUNN & CO., PUBLISHERS,
361 BroADWAY, NEW YORK.

Scientific

Hat sweat stringing machlne. J. A. Paquin....... 627,237
Hearth fender, sheet metal, F. G. Caldwell ....... s
Heater. See Keed water heater.
Heater, C. 'l Wise, Sr. 627,373
Hog hoisting machine, G. A. Lowry 627,26
Hook. See kish hook.
Hopple, T. J. K. Muller ... 627,131
Horseshoe, soft tread, L. E. Allen. . 627,085
Hydrant, W. A.Graham........ ....... . 627,111
Hydraulic engine, Donges & Petesch.. . 627.399
Hydrocarbon burner, liquid, J. Charles. . . 627,176
Indicator. See Stock quotation indicator.

indicator.
Ingots, machine for and process of shaping and

stretching metallic, I.. D. Davis...... . 627,455
Insect powder distributer, J. H. Potten 627,138
Insectlmdes rocess of and apparatus for -

B, J. B. Steele..........ooivieinvnriiiniriesie . 627,214
Insulator for fastening electric wires, J. 'I‘re- e
.. 621,

Ironing machine, collar edge, E. F. Moore.. . 627,129
Jack. See Buggy .
Jar or can opener, C‘. T.Brant...................... 627,292
Joint. See Air brake sarety jomt Rail joint.
Journal box, T. W. Green 627,456

Keyhole guard, G. K. Peterson.
Keyhole guard, W. Reinhard.
Kiln, E. Lanzone........... ...
Knife. See Chopping knife.
Lamp lighting apparatus, car, H. C
Lamp. street, D. J. Prendergast. . 627,239
Lamps, apparatus for electrlcally

Farqubar 627,106
Land roller and mulcher, combined, W. C. Free
. 627,182
627,213

627 2'&6

. 627.463
. 621,343

627,105

Farquharson

Latch door. H. W, Ste: eege.

Lathe attachment for cutting rubber or other
rings, C. H. Oakle

Lathe, automatic, J. Brockie

Liquids, treating, C. S. Dolley etal....llllll 627 598
Lock. See Seal lock.
Loom shuttle, I Huster...................... ..... 627,423

Loom shuttle tension device, C. H Heindel
Loom warp controlling means, J. A. Robins
Loom, weaving, G. Patrone
Lubricant, L. N. W. Smith.
Luggage carrier, W. J. Kifle

Mail bag, R. B. Mill
Mail bag recewmg and delivering apparatus, H. o
Maltied food products and making same, W. Hor- 627,119
andolin, R. B. Slmpson (reissue). 11,752
andrel holder, F. T. Reid................ 627,444

Manifolding pad and holder, W. F. Beck 627,318
Manifolding sheet, J. O. Foster. 27,
Manuscript, device for producmg duplicate, S. D

Hearing. . 627,414
Match composition, W. G. Cordes.. 627,393
Matrix bars, machine for locating

E. Van der Wee. 627,160
Measurmg instrum

BOM.........c...... oG . 627,155
Metal bending device, R. Fischer. .. 627,228
Metal pipe. 8oil or other, D. G. Brluhton . 627.293
Metal working machine, F. G. Echols.............. 627,299
Meter. See Gas meter. Water meter.
Monument, J. D. Jarrett 627.424
Mosaic, T'. I'fister.. 627,307

Motor." See Electric motor. Water motor.
Nitro-explosives. making, A. Moffatt
Nut cracker, adjustable. W. H. Edwards..
Nut lock, L. A. Caron...................uee
Nut lock, J. C. Rlchardson
Ordnance, breech closing mechanism of the
wedge system for, C. Pohlit

Ordnance rammer, 'I' C Fento:
Ores, electrolytically treating,
Organ, Trautner
Oven, baker’s, A. A.
Package tie, 1. J.
Packing vessel, H. Pyles

Pad. See Manifolding pad.
Paper bag machine, A. J. Denoyer................. 627,397
Paper holder, N. W. McLeod... 5 627 437
Paper holder, T. J. Paton. .. 627,43
Paper pulp screen, 627,244
Pencll sharpener and eraser, combined, J. D. e
............................................ Wl

Photograph dlspl device, W. C. Romans g
Pipe wrench Wy ............. 627,371
Planer cutter head W D. Clugston. . 627,099
Planter and tertlhzer distributer, p

Har 627.115
Planter. seed, S. M. 627,431
Plastic compound, translucent, H. Tzschucke 627,367
Plastic material for manufacturing shuttles, bob-

bins, etc., D. Rodgers........... .. 621.207
Plow, beet, W. F. Schmidt....... . 621,209
Plow, wheel, P. O. Blechschmidt.. 627,091

pt(’)tﬂto digging attachment for, O. C.
G R B0000a00R0a00000008 B0000n OO0 RRA00AB0000
Pneumatlc dispatch tube carrier, E. A. Fordyce..
Pocket, C. DOUli8......coovviiiiiiiiieniiiiiniinennns
Pot. See Flower ot.

Potato digger, S . Schofleld. .
Power transmitter, G. B. Birrell. goan
Power transmitting mechanism, 5 rell
Power transmitting mechanism, J. K. Pr:est
Press. See Baling press. Printing press
’nutmg mechanism, duplex web, W

Plows,
Ca

. Spalck-
Prlnting multicolored designs, process of an ap-
paratus for, C. Dratz
Printing press, W. Spalckhaver. 7.
Printing press, hand, W. E. Van Valkenburgh.. 7.3
Prlntlng press shifting tympan. H. F. Bechman.. 627, 089
Pulley, A. D. Cypher........c.ooiiuiiiiriiennienennns 27,177
Pump, doubie acting force, C. E. Newman........ 627,235
Pump, triple piston deep well, W. C. Woodward g227 4,315

Pump valve, safety suction, C. 8. Boot| 7,454
Punch, compound, T. G. B 627.289
Punch gag. metal, G. B. 7.153
Puzzle, R. 8. Mayhew 0000 627,127
Rack, See Bottling rac

Rail joint, J. Wayland 627,247

Rallway cross sleepers. templet for drilling

wooden, L. Gross.
Railway frog, Kelley & Reich.
Railway rail, D. Minthorn...
Railway suznal H. B. Taylor.

Railway signal, J. Wayland.......... 27,245
Railway swnch. P. 0. E Boudreaux 627,384
Railway tariff, etc, A. W. Standing. . . 627,358
Raisin 8eeder, J, B, RICE..........evsernnernreronss 270

Remster -See Cash reglster Grain drill regis-

Rlﬂe. air, W. R. Benjamin...
Roasting or drying furnace,
Roller. See Land roller.
Roofh collar and vent pipe connection, J. B. Man-
c

627.433

58
Iotary enzme reversible, Florence & ’l‘rembley 6‘!1&32

Saddle clip, C. . Hollenbeck.. 7,461
ash cord holder, L. Kuhn 627.126
3ash fastener W. H. Bradley 627,096
aw, J. Guedel..........ooeeue. L. 627,113
aw, bench hack Goodell & Lanfair.. 627,183
cale, astronomlcal S. Kirby. 627,427
cale, computing, k. D. Foster.. 7.4
cale, computing, J. H. Swihart. 627,152

Screen. See Pager pulp screen.
eal lock, C. Stefan. 627,149

7,185

eeondary battery, W. M. McDougalI 7.134

Seeding machine, G. D. Haworth .. 627,116

Sewing machlne. buttonhole J Gutmann et al 627,114

Sewing fan at hemmtz . 627124
Sewing machine shuttle. Dlehl & Hemleb.. . 621,

Sewing machine treadle, H. Cramer.........

Shade roller bracket, W. P. Corson.................

hade supporter, adjustable wmdow. WwW. G
Templeton

Shafting, core for fle ble, J

Shears, F. P. Bixler..

Shingle sawing machi

Sifter, J. G. Taylor.. .

Signal. See Railway signal.

Slnk and bath tub, combined, F. H Bertschy ..... 627,174
moke consuming furnace, A. B. 627,143
now and ice melting apParatus A Mljnmlm b27 128
oap, manufacture of resinous, K Arled 7 287
ole moulding machine, W. B. Keighle 5

pni;dle bobbin holder and thread catcher, O. C.
Spraying' “device, &8 Shepard 1!
Stamp cutter and cancelinz machlne.
Steam engine for direct actin

*27 46
. Eichert 627,331
umps, G. De

aval......... 627,

till, W. H. Jones. 3 B

Stirrup, Dickerman & . 621,

tock quotation indicator, R . 621,
top mechamsm W. Stevens. . 627,241

tove, C. Olsted................. .. 6211

tovepipe collar, I. W. Stiles.......... . 627,
tringed instrument attachment, F. Graus. .. 6271410
Suspender buckle loop, H. ST AR 627,370

witch. See Railway switch.
[able. See Extension table.
Tag holding clip, A. C. Wickham.........c.c.........

(Continued on paye 15)
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You can now make all water pipes as secure from bursting in winter as in summer.
This pneumatic system is the only one which successfully prevents the annoy-
ing and costly bursting of water plPes It has solved a great economic problem.
This double-slope causesthe  Higbly endorsed by Archite cts, Engineers and Municipal Officials. No new house
expanding ice to slide into should be completed without this system, and a)l house owners should avail them-
air-dome, the selves of thls ounce of prevention” in season.
strain off the pipe. The ¥~ Send for 1llustrated Booklet, giving full explanation and di t.
At M W o THE PNEUMATIC DOME MANUFACTURING COMPANY,
U. S. and Foreign Patents. 301 E Street, Northwest, Washington, D. C.

Chain

BELTING of Various 8tyles, ELEVATORS, CONVEYORS,

COAL MINING and HANDLING MACHINERY.

The JEFFREY MANUFACTURING CO,, COLUMBUS, O.
I Send for latest complete Catalogue.

New York Branch, 41 Dey Street.

WHIN YOU BUY A SMINH-PREMDR,
THE WRHING MACHINE FMBODYING ALL
THE BIST LEATURES IN IYPEWRITLR
CONSTRUCTION. SN fOP 48T (AT 7~
i SMITH PREMIER SYRACUSE . Y.

EYDEWRITTR (0. u. s. A.

Che CTypewriter €Exchange

114 Barclay St..
EW YORK

124 La Salle St.,
CAGO
38 Bromfield St.

08T

817 WJandotle St.,

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

ST. LOUIS, MO.

We will sa.ve ou from
10 to 50% o ypewri-
ters of all mak
& Send for Cataloque
METHOD AND SYSTEM
Use therefore in your
count ng-room a
URITY ”’

CASH RECORDER

The ouly Perfect

Cash Recorder in

existence. Made

by the HOUGH

CASH RECORD-

Indian
Orchartl Mass.

DON’T SEW ON BUTTONS!

Bachelor’s Buttons made
with Improved Wash-
burne Patent Fasteners
slip on in a jiffly. Press a lit-

R tle lever— they hold like grim

. Instantly released
R when desired. By mai), 1
¥ each. Illus. catalogue show-
ing collar buttons and other
useful novelties made with
these fasteners, free on request.
American Ring Co., Box P, Waterbury, Conn.

of peculiar a nd absorbin,

interest. This beautiful
issued mouth

ly, and contains practical articles an

o-date modern dwellings, estimated cost, etc,

price to the mtendlﬁg

a single copy. or $2.50 for annual subscription.

Planning (e New Home

Anyone contemplating the building of a new home will find the

Building Edition of the Scientific American

ublication is
suggestions ,
on modern house building, together with a series of splendid
lates, showing perspective views-and floor plans of the most up-
A single issue of &
this handsome periodical i8 often worth "the year’s subscription :}
builder. Write to-day and send 25 cents for

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

25§
o% 8
3
AR I RTINS ?; g

A W FARER

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

78 Reade Street, New York, N. Y.
Manufactory Established 1761.

Apollo Best Bloom is the
galvanized iron that sets the
standard. The others don’t

even follow it.
Apollo Iron and Steel Company, Pittsburgh.

Buy Telephones

THAT ARE GOOD--NOT “ CHEAP THINGS.”
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against 1088 by patent suits. Our guaran-
teeand instruments are both good.
WESTERN TELEPHONE CONSTRUCTION CO.
250-254 South Clinton St., Chicago.
Largest Manufacturers of Telephones
exclusively in the United States.

PRICES FROM "‘5
R ILLUST

T YLES,
24 STAM

SUNART PHOT0 €0, 5 AGUEDUCT o SRS L ¢

MATCH FACTORY.—DESCRIPTION
of an English factory. SCIENTIFIC AMERICAN SUP-
PLEMENT 1113, Price 10cents. For sale by Munn &
Co. and all newsdealers.

SKINNER UNIVERSAL LATHE GHUGK

Has many improvements original
with us. Among some of its ad-
vantages are accuracy, great=
est strength, most powerful
grip, and largest capacity.

I~ Send for Catalogue “S. A.”
Address

SKINNER CHUCK CoO.,

Church St., New Britain, Conn.

Big Reductions in
Brass Band Instruments,

Drums and Uniforms. Write for catalog,
445 illustrations, FREE; 1t gives Band
Music & Instructions for Amateur Bands.

LYON & HEALY 38 Adams St., Chicago.

N

A\

{EDISON

$1.00 Motor.

Battery Table

Lamp,
$2.75 complete.

© 1899 SCIENTIFIC AMERICAN, INC.

$6.00 Electric Bicycle
Lights, $2.75.

We llle Sellmu

$3.00 Electric Bell Outﬂts for,.
(X) Telenhones. complete, for
.00 Fan Motors, with Batteries
.00 Electric Hand Lanterns for
.00 Electric Carriage Lights for
.00 Medical Batteries for......
5.00 Electric Belts,the zeuume
{ 3.00 Necktie Lichts, for........
14-Candle Han, ng [,amp, with
Battery, for... .............
Telegraph Outﬂts complete, to
Mmiature Electric Lamps
Sewing Machine Motors tor 556

All Electrical Books at low prices.

g, 295 msessseoent
SERZ STRESBERS

..‘
o, O

We Undersell All on Everything Electrical.

OHIO ELECTRIC WORKS, CLEVELAND O.
Headquarters for Electric Novelties and Supplies,
& Agents Wanted.

8 Send for New Catalogue just out,
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Aumerican,

Your Werk ?

If you are dissatisfied
with your situation, your sal-
ary, your chances of complete
success, write to The International

Uorrespontfence S8chools, Scranton, Pa.,

and learn how others so situated are getting

An Education by Mail

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

ing room positions.
for pamphlets.
The Internationat

WOrcester Polgtechmc Instltute,

S8,
Courses of stud in Mechanical, Civil and Electrical

Engineering and Chemistry. page catalogue, show-
ing appointments secured by gradun es, mailed free. Ex-
pemes low. Thirty-secondyear. J. K.Marshall, Registrar.

. « PHYSICAL AND ScHooOL APPARATUS . .

INDUCTION
COILS for expesi-

ments in X rays and
other electrical work,
§F~ Catalogue Free.

E. S. RITCHIE & SONS Bsoonum:. Mass.
SUBMARINE TELEGRAPH.—A POP-

ular article upon cable tel ‘frn%hlng SCIENTIFIC AM-
‘ERICAN SUPPLEMENT 1 rice 10 cents. For sale
by Munn & Co. and alt newsdealers

DYNAMOS

lg Light, 110 Volt, sgg

6 [ .

Prlce includes Fleld Rheostat,
Sliding Base, Belt 'l‘lghtener

and ey ese Dynamos
are of the best on the market
and are fully guaranteed for
. borrespondence 80-
Addres

HB ROS. & CO.. Mfrs.

88-92 Jackson St.,Chicago, lil.

TUBULAR
DRIVING LAMP.

IT is the only perfect one.
I’l‘ will not blow or jar out.
Fl es a clear, white light.
I 8 lil:e an engine head-
IT tgrows the light straight
From 20 to 300 1t.
burns kerosene,
end for bodk ( free).
R. E. DIETZ CO., 60 Laight Stree!

t, New York.
Mention this paper and get special discount.
ESTABLISHED 1840.

JUST PUBLISHED.

Mechanical Movements

POWERS, DEVICES AND APPLIANCES.

By GARDNER D. HISCOX, M. E.
Author of “Gas, Gasoline and Oil Engines.”

Large 8vo. 402 Pages. 1649 Illustrations,
with Descriptive Text. PRICE, $3.00.

A dlctlonary of Mechanical Movements, Powers, De-
vices, and Appliances, with 1649 illustrations and explan-
atory text. is is a new work on illustrated mechanics,
mechanical movements, devices, and appliances, cover-
ing nearly the whole range of the practical and inven-
tivefield, for the use of Mechani cs,Inventors, Engineers,
Draughtsmen, and all others interested in any way in

mechanics.
—SECTIONS.—

Mechanical Powers.—Weights, Revolution of
Forces, Pressures, Levers, Pulleys, Tackle, etc.
Transmission of Power.—Ropes, Beits, Fric-

tion Gear, Spur, Bevel, and Screw Gear, etc.

1
2.

3. Measurement o ower.—Speed, Pressure,
Welght Numbers_Quantities, and Appliances.
4. Steam Power—Boilers and juncts,—
Kngines, Valvesand Valve Gear, Parallel Motion
Gear, Governors and Engine Devices, Rotary
5 ‘Engines, Oscillating Engines.

Steam Appliances.—In ectors, Steam Pumps.
Condensers, Separators, and Valve

Motive Power—Gas and s.sohne Enmnes.
—Valve Gear and Appliances, Connecting Rods
and Heads.

Hydraulic Power and Devices, — Water

heels Turbines, Governors, Impact Wheels,
cPs' Rotary Pumps, Siphons, Water Lifts,
Ejectors, Water Rams, Meters, Indicators, Pres-
sure Regulators, Valves, Pipe Joints, Filters, etc.
ir Power Appliances.—Wind Mills, Bel-
lows, Blowers, Air Compressors, Compressed Air
Tools, Motors. Ailr Water Lifts, Blow Pipes, etc.

Eiectric Power and Construction. -Genera-
tors, Motors, Wiring, Controlling and Measur-
ing, Lighti lg Electric_ Furnaces, ¥ans, Search
Light and Electric Appliances.

Navigation and Roads.—Vessels, Sails, Rope
Knots, Paddle Wheels, Propellers, Road Scraper
and Roller, Vehicles, Motor Carriages, Tricycles,
Bicycles, and Motor Adjuncts.

Gearing.—Racks and nions, Spirnl Ell x‘gl;lca.l
and Worm Gear, Differential and 8 otion
Gear, Epicyc] |cal and Planetary 'l‘rnins. * Fergu-
son’s”’ Parad

Motion and Devlces Controlling Moetion.
—Ratchets and Pawls, Cams, Cranks, [ntermit-
tent and Stop Motions, Wipers, Volute Cams,
Variable Cranks, Universal Shaft Couplings,
Gyroscope, etc.

Horological. — Clock and Watch Movements
and Devices.

Mining., —
(‘onveying,
Excavating, an

Mill and Fnctor

Bearings, Ball

10.

11.

12.

13
14.

arryln§ Ventilation, Hoisting,
ulveri ng Separating, Roasting,
13. r}mﬂnnces.—ﬁsngers, Shaft
cgs Steps, Cou hngs, Uni-
versal and Flexlble upllngs. C lutches, Speed
Gears, Shop Tools, Screw Threads, Hoists,
Machines, Textilé A ppliances, etc.
Construction and Devices.—Mixin ’I‘estln
Stump and Pile Pulling, Tackle, Pi
riving, Dumping Cars, Stone Grips, Derrlcks.
Conveyor Timber S hclnz, Roof and Bridge
'lrnssif. uspenslnn i
Devices.— arallel Rules, Curve
Dellneators, Trammels, Ellipsographs, Panto-

16.

17.
1

)]

o Nﬁcellnneons Devices. — Animal Power,
Sheep Shesrsé Movements and Devices. Eleva-
tors, Cranes. Sewing, Typewriting, and Printing

Machines, Railway Devices, rucks Brakes,
Turntables, Locomotives, Gas, s Furnaces,
Acetylene Generators, Gasoline Mnntel Lamps,
Fire Arms, etc.
*,* Copies prepaid to any address on receipt of price.

I Send for Descriptive Circular.
MUNN & CO., Publishers,
SCIENTIFIC AMERICAN OFFICE,

361 BROADWAY, NEW YORK.

’l‘elephone toll appsrams. J. T'. Bel g”
Tent frame and cot, combination, L. Lonn

627,100
Thermostatic lnst.rument C. Burg er.. 627,322
Thill coupling, C. A. Beblen.. 627,248

Thill coupling, C. C. Bradley.
Thill coupling, 8. W. Kelchner..
1'ie. See Package tie.
Tile, C. C. Al exsnder.
Tile, G. W. Crowe
Timber fasteni
'1'inners’ tongs,
Tire tightener, W. Hamnlnon
Tire, wheel, W. Corl

dy P
’l‘ool, double machine, I. Roederer. 627,
Tool holder, expanding, W. D. Clu 627,098
Torpedo, A. Van Bibber.. 627,312
Traction engine, E. Hube: . 627,190
Trap.. See Fly trap.
Tripod, H. E. Ausnn ................................. 627,170
Trough. See Feed trough.
Truck, car, G. Sebring et al .......................... 627,210
'I‘ruck, band, L. B. Walker........cccouvee vecenennes 284
Trucks, drivlnx mechnnlsm for dynamos on car,

W. L. Blisi 627,291
Tube bendmg machlne, J. J. Wallace. . 627,162
Tube making apparatus, F.T. Reid. . 627,
Tufting device, D. E. Rowley .......... . 627,271
Two-way pivotal coupling, S. B. Hart. . 627,260
T'ypewriter attachment, Force. 627,180
1'ypewriting machine, J. B. Price. 627,141
T ewr ting machine, W. W endt. 621,218

e,T. H. Curtis. .. 621,103
Val ve. G. J. 'T’'homas.. 627,448
Valve, automatic flush, ¥. E. Smith . 627,7
Valve, gate, W. E. Cristu.... s......... . 621,
Valve indicator, sliding, W. E. Crist . 621.3%
Valve, relief, A. W. Cash............. . 627,390
Valve, straightway. J. Po wel | . 627.140
Vehi automobile, H. B. Steele. . 627,359
Vehicle. electric, W, M. McDougali’ 627,133
Vehicle frame, 1'. Hill 6217,
Vehicles, speed regulating, starting, stopping, re-
versing, and steering mechanism for motor,
aget.. 627.201
Veloclpede Ww. 1335
Vessel trimmer, R Thew
Violin, H. H:ig er, .. 1
Wagon b,

yes
Washer See Barrel washer.
Washing machine, A. G. Christmnn
Water meter, G. B. Bas
Water motor, G. O. Heen
Wea ther strip, E. Le May

Welpzhlni and pricing mschlne. sutonmt,ic.
Fischhaber.. ..........coovvviiiiinninnnnene... 627,107
Well attachment, artesian, F. Cavallaro...62:,250, 627,251
Wheel. See Bicycle wheel.

Wheel rim and tlre, combined J. 8. Hnldemsn . 627,458
Winding machine, G. St 27,211
Window, reversible, W. T. Waterstraat 627,165
wire crimper and shears, I, J. Neracher 27.200
Woodworking machme. J. K. P. Shelton 627,147

Wrench. See Pij pe wrench
Wrench, G. R. Polliar
Wringer. See Cloth es wrtllnger

Yoke, neck, E. H. Shepard.......c...ccoevviierennnn. 627,275
DESIGNS.

Badge, Wilkinson & Kingston. 026
Bag, shopping, O. A. Lehma! 053
Bicycle frame, M. E. Blood ,051
Bracket, wall, W. Schwenk 042
Bridle bit, C. D. Jackson.. 1040
irulsh and powder rack, tooth D.L.&C. Walms- 8
Bustl{ ..... ,054
Carpet stretcher, J. W. 037

air, P. T. Graves........... ,049
Cooklng utensil, J. H. Smith ,043
Electric cut out base, J. Sach 045
Electrical cut out cover, C. G. Perkins. . ,044
Fabric, I. Fisher.. ........................ ,056
Gas burner, aeetglene. H.E. Shnﬂer ,030
#lave fastener ul.... .029
Handle bar gri ,050
Har ness attac . ,041
Hydrocarbon burner B. N. Hawes.. ,031
Lamp generator, hydrocarbon, W. ,032
Match safe. F. S»,ger. 027
Radiator. B. Edgar........... ,046
S1phon jet closet, A. Plantier.. ,048
Skate, A. Follstad.......... 052
Sleeve blank, R. Phillips. ,055
Syringe, C. W. Mel eck 034
Syringe nozzle, J. .035
Tack puller jaw, G. arTis. ,036
Tool, garden, W. A. Liverpool............. ,039
Tool member, combination, J. C. 1,038
Washing machine pounder, O. L. Wilson 1,047

TRADE MARKS.

Alloys, Lake Smelting Company ..................... 33,103
Beversges, carbonated, J. Ries ........ 33.086
Boots and shoes, J. B. Lewis Co 33,080

(?ustodls Actien-
gesellschaft fur Essen-und Ofenbau............ 33,111

Canned salmon, Fairhaven Canning Com salg;
85084, 33,085

Bricks, certain n.smed Alphons

Canned soups, Amerlcan Food Company.
Cider, Pomril Limited....................
Coft ee, Garrettson & Company..

Corn nnd bunion shields, J. J. Georges & Son
Cotton goods. Silver Spring Bleaching and Dyeing

pan
Druﬁs snd chemicals, La Societe Chimique des
sines du Rhone, Anciennement Gilliard, P.
Monnet et Cartier........... .
Earthenware, P. Shelley..
Gloyes, leather and woven fabric, A. H. Mans-

bac
Gloves, washable kid,
Household utensils snd ‘bric-a-bric, certa.

Manufacturing Company

Me(gclnes for certain named d

Mouth wash, J. E. Blauvelt.....

oil, tasteless castor, Scott & Company..............

Pslnts and painters’ supplies, certain, Lewis Ber-
.33,101. 33, ‘l)gg

Pertum es, Meller Drug Company..

Sewing machines and attachments’ therefor. New
Home Sewing Machine Company...... 33,107 to 33,110

Sheetlngs, brown, Pelzer Manufacturing Com-

Shoes. women’s and girls’, J. B. Lewis Company .. 33, 08
Tea, F. P. Garrettson & Company... 33,089 to 33,091
Thermometers, Schaffer & Budenberg. .............
Toilet articles and preparations, certa
Roger & Gallet.......................
Washing compounds, J. Pyle & Sons..

LABELS.
“ Blsl;rk,s Dyspepsia Cure,” for a medicine, L. Burk .
IOPANY e euveen ooennnsesneenrnntosanscors sovns !
* Diamond Willow Quick and Sure Hair Grower.”
{or a hnir tonic, Diamond Willow Hair Grower
Jom

" Fmry

a
“ Henry Vichy’s Argonite Art. Works,” for stat-
and ornaments, H. Vichy....................
“ ller's Sparkling Beer,” for beer, Gray Litho-
Rraph COmA MY.....ooviiiiiiiiieniniiiaanneecaans
“ Lsdles Hard "1 ack,” for packages of glazed or
frosted cakes orw afers. Piper Company..
“ Monarch ‘Stag_Head’ Polish,” for a furniture
Pohsh Baird Brothers & Company.
“ Olympia,” for cotton piece goods, Ma:
otton Mills

6,971
. 6,970

‘A printed copy of the specification and drawing of
any patent in the foregomg list, or any patent in print
issued since . will bé furnished from this office for
10 cents. 1n ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Special rates will be given where
a large number of comes are desired at one time.

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

fcomplicated the cost will be a little more. For_full
instructions address Munn & Co., way, New
York. Other foreign patents may also be obtained.

© 1899 SCIENTIFIC

Eclipse Bicycle

}u'essure instantly applies brake;
rees it. Thus you have the w ee
plete control.” Simple, Safe, Sure.

ECLIPSE BICYCLE COMPANY, Box X,

COASTINGC UNDER CONTROL.

It’s an easy matter to Coast at full speed, to slacken or increase
speed, or to stop altogether without any danger if you are riding the

with Morrow Automatic
COASTER and BRAKE.

You can keep your feet on the pedals and Coust at will.

forws.r g:-n
all times under com-
erte m about it.

A back
ssure_promptly

ELMIRA, N. Y.

YOU CAN MAKE $100.-AWEEK !
OWNYOUR OWN SHOW, COMPLETE 0uTFIT—% 100,

LIFE MOTION FILMS & MACHINES.
GREAT PASSION PLAY & 500 0THER SUBJECTS

S.LUBIN, LARGE sT MFR.PHILADELPHIA P.A.
’ R 1.7/ <
LINENE &~

Cuffs.

Stylish, convenient, economical. Made of
1 fine cloth, finished in
pure stsrch, and ex-
actly resemble fash-
ionable linen goods.
No Laundry Work
When sonled discard.
Ten Collars or five
pairs of Cuffs, 25cts.
By mail, 30cts. Send
6 cts. in stamps for la.mple collar or pair
of cuffs. Name size and style.

REVERSIBLE COLLAR CO., Depl.J 1 Boston, Mass.

1t n M £LD EAPHY Ll

==

50 YEARS’
EXPERIENCE

TRADE MARKS
DESIGNS
COPYRIGHTS &C.
Anyone sending asketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictly confidential. Handbook on Patents

sent free. Oldest agency for securing patents,
Patents taken through Munn &, 0. receive
spectal notice, without charge, in t

Scientific }lmencan.

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

MUNN & Co,3¢1 eroaawar. New York

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

for inventors. Estab. 1867. Catalogue.
. C. SEYL, 181 Madison St., Chieago.

M ACHINES‘ Corliss II!nlrim’arsfI Brewers

ICE and Bottlers’ Machinery. LTER
MF@G. CO., 899 Clinton Street, Mllwsukee. Wis.

AGETYLENE!DEALERS' HAND BOOK
Information net. 42 pp. 10cts.
F.CorTEZWILsSON & Co.,Chicago

WHEELS., MODEL% LEGX;EERI'MEHTAL WOl

NEW ¥ NCIL WORKS 100 usu I" N-‘-

TYPE
NOVELTIES & ETC.
¥ Send for Circular “M.”

TURBINES a8 LEFEEL s go;

Cnrboulc Acid factories and plsnts of all sys-
tems are constructed and qu f’ Ernst
2 Schmatolla, Chart’d Eng’r, m, .8, Ger.

WE BUY NOVELTIES §i2anmmmck, Send

stiand discounts for
cash. ROMAIN TALBOT, Berlin C, Germany.

FOR SALE.—Patent No. 612,587, Pneumatic Tire
Punch and Plug Setting Dévice combined. unch
device for preparing holes in tires for repairs. W
outright or on royalty. May be used for other pur-
poses. Address, Box 238, Atlanta, Georgia.

For Sale—Outright or royalty. Safety Flue Stopper
wlthhscﬁ{)ps attached. Haberkorn & Beckman, Chats-
wort! .

Position wanted by a good Tool and Model Maker of
lon&’ex erlence gu.ltab e references given. Address

GAS+ GASOLINE E

WATER MOTO

BNLKUS WATER MOTOR CO. NEWARK N.J. U. S5 A

-
CYFRYBODY HAS SOMETHING TO MEND

MENDSALL

Mends everything—china, glaes. marble, bric-a-brac, etc.
uires no brush, Colorless, odor..ss, and will stand hot wster
le bottls sent aid on receipt vl ®5e.
& w TED in every to “~and locality. Good
agents csn mske big money. Write us about yu.- locality.

GEM CHEMICAL CO.,
No. 8 8. Howard Street, BALTIMORE, M-

B o
rem GOOD SALARY |

Made selling BEVERIDGE’S Sanitary
l nv\

Steam Cooker. Distills the water, purifies
the cooking. No burning, no odor. Saves labor
and fuel, fits any stove. Good pay to
agents. 2885 sold in one town. Write (Box963)
HOME Mfg. Co., BALTIMORE, MD,

" ¥ *

ACETYLEN
KFor Bicycle,

gas. Manuf

The Frank E.

et lene
Lantern.

Acetyne
Bicycle
Lamp.

AMERICAN, April

The Light is Rilllt.

The BUNDY LAMPS

THE ONLY PERFECT

epmmenf.s. and
ficient, easily charged and operated.
ter absolutely controll%cly.

Elmira, N. Y., U, 8. A, . eight,
illustrated editorial in SCIENTIFIC Acet lene Gas
Gty 16, 1899.) for ;

E CAS LAMPS

Carri Physicians,
ﬁeed lights. E!fi-
Gives pure,

Bundy Lamp Co.,

ounces.
perating Lamp,
bysicians and Surgeons.

‘“Universal”’

Kneading and Mixing Machines

Over 62(!) in use. Over 300 varieties
n 155 different industries.

Patented in all countries.

WERNER &

PFLEIDERER
naw, Mich, Build-

) s
ag
ers of all kinds of Chemi-

cal Machiuery. also at

Cannstatt,London, Vienna,
L Berlin, Parls and Moscow.
=83 Highest International Awurds

Roper's New Engineer’'s Handy-Book

for STEAM ENGINEERS and ELECTRICIANS.

Thoroughl revised rewrltten and much enlarged l
EDWIN R. LER, M, nd CLAYTON W.PIKE, B.S
Ex-Presldent of the Electrlcs.l Section of the Frankli
Institute. Embracing all the recent improvements
the Steam Engine and giving full instructions for the

CARE and MANAGEMENT of an ELECTRICAL PLANT.

Nearly 900 pages, 'i’ﬁ lllustrations, over 700 main sub-
jects, 222 tables, and uestions most likely to be
asked when under exn.mlns ion before being licensed as

an engineer
eatl Jer, §llt edﬁs,}gocketbook style, $3.50.
blisher,
Sendfor r‘—rmuur 1022 Ma.riet 8t., Phila:.felphln, Pa.

NEW IDEA IN TRUNKS

The Stallman Dresser Trunk
is constructed on new. principles.
Drawers instead of trays. A place
for everything and everything in

its place. The bottom as access-

itle as the top. Defies the bag-
gage smasher. Costs no more than

a good box trunk. Sent C. 0. D.

with pnvnlege of examination.

Send 2c. stamp for illustrated cat-

@ 2losue. p, A, STALLMAN,
61 W. Spring 8t., Columbus, O«

551'4

ACETYLENE GAS AND CARBIDE OF

Calcium.—All about the new illuminant, its qualities,
chemistry, pressure of llquefsct.lon, its probable future,
experiments performed withit. A most valuable series
of articles, ving in complete form the particulars of

this subject. Details of furnaces for mnkln%the carblde,
g 8 generators, gasometers, burners, etc. yntained
1004, 1007, 1013, w?‘ip This 1018, 10 "{ﬁ'

4l \ 9’ 'y
10 %: 103S; 1057, 1064, 1071, 10 r‘z, 82,
1083, 1084. 1085, 6, 04, 1124, 32,
1149°and 1150. Price 10 cents each, by mail, from
this office, and all newsdealers.

Sunlight Camera.

Makes a fine picture. Has
ood lens and shutter for

i bo h instantaneous and time
‘exposures Uses glass plates
?{. 1t can be used with

tripo Two extra holders
can be carried in the cnmera
e 8#3.50. Send 5¢. for
sample picture. Snnll ht
Junior, x(«% plates, prlce
$2.00. Full equipments for
developing and printing furnished for $2.50 each. Photo—
graphs colored. Cir. Free. LORD & CO., 487 B'way, N.Y.

THE BICYCLE: I’I‘S INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
! uable and interesting paper in which the subject is ex-
baustively treated from the followin, stsnd ints: 1.
The use of the cycle br persons in heaith be use of
the cycle by gersons diseased. Conta.lned ln "SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
'To be had at this office and from all newsdealers.

VAéAﬂon TRIP

SEND 2* STAMPFOR COPY OF
ee

l‘ *rcnauna R.R.
BosTon, Mass

BEST BIC

Al r.icllsts, whatev
the

clutch on the rear s
roll. When the bike chain is

AMERICAN, INC.

atest and Best Automatic

THE TREBERT BRAKKE

is composed of a friction disk secured to the hub of rear wheel, a clutch on the disk and a
sprocket wheel. Both clutches have inclined surfaces upon which balls
ulled forward, the ball
incline. Back pressure to pedals produces reverse motion. Free booklet of particulars.

n Madeoniy Trehert Automatic Coaster and Brake Go. ¥ RA¢ 5%

YCLE BRAKE_-»

or wheel they ride, should have attached
Coaster and Brake,

s also move forw. and ride up thelr
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51 Pull the Lever

and if you have a

Winton
Motor
Carriage

youwillget there.

It’s all so easy.
Perfect simplici-
ty and control

) ' ¢
“Price $1,000. Nodgents,  ALyays practical

able. It went from Cleveland to New York in 47} hovrs.
§¥" Send in your order and get in the front rank.
THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio.

GA... NER[JESTocK

Cwtar
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THAT THE LOZIER MOTOR
SHOWS ITS BREEDING.

Keeping the way grea.sed for the piston is the greatest
factor in the construction of Gasoline Engines. The
urwell Lubricator fulfills the ideal of perfect

lubrication. It is light feed; it is automatic; it sprays
the piston at every stroke: it weighs less than a pound.

It is not necessary to consult the weather man when
you own a Lozier Motor, as the Lozier Mixer takes
tmospheric differences. It runs the same
in foul as in fair weather.

This Engine is built specially for marine purposes.

Don’t buy “* A pig in a poke.’’ We are making a specialty
of a 20 foot launch for It’s the best that floats.
M. A. LOZIER & CO.

Dept “‘A” Gas Engine Dept. CLEVELAND, O.

e[ oZ]ER B

NGINE
PARALLEL DIVIDERS

with MICROMETER ADJUSTMENT
Excellent for laying out work on
a surface as it comee from planer,
etc. Will read to 1-1000 of an inch
PRICE, POSTPAID.

Tool aloue, - - - - $2.00
Pump Center, - - = 25
Pencil Holder, - - .50
Long Bar to scribe 24-In clrcle. .50
Needle Point, - .50
Our book entitled Shop Point-
ers,” is free for the asking. Con-
tains description of our entire
]lne of Too , Valuable Tables,

J. STEVENS ARMS & ’1‘00L COMPANY,
Chicopee’ Falls. Iviuss.. U.S. A.

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

We offer the W EBST ER 23§ actual hnrnpowar

GAS ENGIN

.or @150, lees 10 per cent discount for c-nh Built
on interchangeabie plan. Built of best material.
Made in lots of 100 therefore we can make the prica.
Boxed for shipment. weight 300 Ibs. ade for Gas
or Gasoline. Also Horizontal Engines, 4 10 30 h. p.

WEBSTER MFG. CO.,
1074 West 15th St., Chicago.
Eastern B:anch: 38-D Dey Street, New York City.
j Southern Agents: Boland & Gschwind Co., Ltd.

So. Peter and Lafayette Sts., New Orlam, La.

MANUFACTURE OF BICYCLES.—A

very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. ned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 90%. Price 10 cents. To be bad at this
office and 'trom all newsdealers.

THE RIGHT KIND OF VOLT-AMMETER

No inaccurate readings. Scale and
binding posts being in different eol-
ors, prevent confusion in conne
tions and readings. The finest in-
strument is our Direct Reading
Volt-Ammeter. Thoroughl
rate and reliable.
and 15 amperes. Bearings are O
hardened steel. Mirrored scale pre-
vents errors of parallax. Aluminum

and mahogany based. Care-
fully standardized Express pre-
paid anywhere in U. 8. for $6.50.
E‘ Send fo'r our new physical cum!oque

ZIEGLER ELECTRIC CO., Boston, Mass.

‘Write for Spe-

cia. Catalogus

Range

Hrcientific
WALTHAM
The best and most

The

Americun,
WATCHES

reliable timekeepers

made 1n this country or in any other.

“Perfe;cted American Waitch,” an illustrated book of in-
teresting information about watches, will be sent upon request.
American Waltham Watch Co., Walibam, Mass.

HERE IS SOMETHING NEW

OUR “RELIABLE JR.
A 50-tt. Steel Measuring Tape that
weighs only J ounces complete.
For vest pocket. Leather case, }{-in. tape; our

patent flush handle, nickeled trlmmmgs, guaran-

teed accurate ; 18 practical, durable, convenient,
and elegant ; OIHAI!‘e dimensions of case 2% in. di- ¢
ameter and 3¢ in. thick ; made in 10ths or 12ths.
Mailed upon receipt of ‘4 00, If not ennrel)
satisfactory, return and will refund mone

¥~ Send for our Measuring Tape Catal ogue

s
LUFKIN RULE CO., Prescott Avenue, Saginaw, Mich.

The “MOSSBERG" Tire Bell

No springs nor clockwork to operate its striking me
chanism. TWO HAMMEKS stand upright in-
side the bells. They strike the bells a shas uick
blow, and immediately drop down, leaving t| e bells
to vibrate freely, thus produci mg the loudest, clearest,
most nusical tumnPu&“b ; erated by means of a
slight cord connecting with the andle bar.

The Slightest Touch Rings the Bell.
M Nothing to get out of order. Never rattles. Prices:
No. l Mo\wherg Chime, 75c. No. 2, Single Gong, 50c.
poat 1d d.rect from factory at these prices.

at
OSSBERG CO.,
P. 0. an 802,

PRINTERS

are appreciating the

Charter Gas and
.. =
Gasoliire £ngine
Froof from nearly every State
and Territory of the Union, by addressing

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

(17

TRADE MARK

EGCGAMOI
ALUMINUM PAINT.

Latest a) licat.lon of Aluminum. Loogks like Frosted
Silver. ashable, Untarnishable, Water, Oil and
Weatherproof. Durable, Easi Agplled Bicycles,
Yachts, iators, Pipes, Metal Machine:
namos, Motors. Apparatus, Arc .aam{m. Sockets,
ets, Cars, Stations, General Decoration, etc.
bottle, by mail, for 25 cents.

THE AMERICAN PEGAMOID CO., 346 B’way, New York.

Sample

CRINDING MATERIALS
IN ALL FORMS.
THE CARBORUNDUM CO., - NIAGARA FALLS, N. Y.

Queen’s Patent "' Triple Plate”
Toepler-Holtz Electrical Machine.

]‘ Jmﬂ“;ﬂ .b vr an be used at a

times of year and in
all kinds of weather.

QUEEN & CO.. Inc.
1010 Chestnut Sti.
Philadelphia, Pa.

MAJ

& “Th
“%,

Strong]g

E LIGHT OF AMERICA”

for wheelmen is that given by the far-famed

[s the nearest approach to the sun as an artficial light. Always
steady, clear and whit Eas;

always dependable.
cleaning purposes.
durably, neatl
% in . thick. Height of lamp
rass fittings, hnnger of tough steel.
carbide of any kin

EDWARD MILLER & CO.
STORES: 28 & 30 West Broadway, NEW YORK. 63 Pearl St., Bosron

sy Manufacturers of *‘ Royal ”’ Bells and *‘ Everlit”’ Oil Lamps.
T T L L T T R e Tt e T

ESTIC LAMP

ite. y to charge,
All parts metallic and easy to reach for
A perfect searchlight for 100 feet ahead.
made. Best reflectors. Convex front
inches. Burns 4 hours.
ses regular commercla]
Send for free illustrated catalog *‘S.

Meriden, Gonn.

easy to operate,

G

Factories and
Salesrooms,

All varlenes at lowest prices. Best Hailroad
Track and {u.lfon or Stock Scales made,
Also 1000 useful articles, including Safes

Sﬁalﬂs Sewing Machines, Bicycles, Touls. e Save

Money. Lists Free. CHICAGO SCALE Co., Chicago. 111,

PHOTOGRAPHY IN COLORS —FOR-
mulas for producing photographs in colors by the Chas-
SCIENTIFIC MERICAN SUPPLEMEVT,
Nos 1125. Price 10 cents each, by mail

from this ofﬂce nnd from all newsdealers.

S 2

lead in strength, beauty, speed, safety—
F ht, of best material and

by ad
eing made r! and

by experts in every depar ment.
pricesplease, Write u:
Ames & Frost Com pany, Chicago.

ZANNI

—— t the wheel that leads in all
= YQU want the a
— ints—
essential po.
—
—
—— (Y
—
—
—
—
—
—
—
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—
—
—
—
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The Ness Automatic Switch
Telephone System

should be in every Factory, Warehouse,
School. Hotel or Public Building where
quick intercommunication between floors, A
rooms or separate buildings is desired.
'rhnroughly reliable. Indorsed by the
leading electrical en gineers.

8~ Send for Descriptive Booklet *S.”
The Holtzer-Cabot Electric Co., Mfrs.,

Boston (Brookline), Mass.

e

‘““American-Hunnings”’
TELEPHONES.

Transmitters, Magneto Bells and Teles
phone Switchboards. Over 200,000 of
our telephones in succegsful operation
sed by War and Navy De artments. In
A ordering state length ine, whether
g4 sinele line or metallic ch-culf and number of
all telephones to be used on one line. Send
Sor catal A
AMERICAN ELECTRIC TELEPHONE CO.,
173 South Canal St., Chicago, Ill.

TANKS, TOWERS and WINDMILLS.
For Manufacturing Plants, Hotels,
Ralilroads, Waterworks Systems for
Small Towns and Private Grounds.

Send for Mustrated cal,alo((ue
W. E. Caldwell Co., 221 E. Main 8t.,
Louisvilie, Ky.

LATEST ENGLISH NOVELTY

Powerful English Ground Mag-
nifying Glass,
Letter

Paper Cutter com- “
bined. Made of s ng brass, bea.u
tifully nickeled. Sharp on both edges. "Just fits the vest
pocket. Invaluable in any line of business. Everybody
wants one who sees it. Only article of its kind made.
Sent 8n|d anywhere on receipt of 25 cents. Have
our stamped on a lot and send your customers.
enry Doyle, Importer of Novelties, 621 Broadway, N.Y.

JESSQP'S STEE

R TOOLS, SAWS

THE VERV
BEST .

TC.
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK-

Docks
water Is

Sent on Ten Da: ’I‘rial
' to Responsidle Parties.

Sanitary Water Cooler

CONNECTED WITH CITY WATER PIPES.
Water does not come in contact with ice or outside air,
thus keeping it pure and free from contamination.

Designend for Private Dining Rooms, Stores, Hotels, Offices, Res-
taurant%‘ Factories, Schools,

Public Institutions, Streets, Parks,

erry Houses and everywhere where pure, cold drlnklnx
desired.

COLD WATER CAN BE DRAWN CONTINUOUSLY.

laced one in Senate Wing of Lhe Cn‘pltol at Washington in
ead the following letter from the Chief Engineer:

ms :—It gives me pleasure to bear unqua]lﬂed testimony in ap-

l‘:m"' of the BARRON WATER

as been in use in the Senate Wingof the U.8.C

time. It is always ready and easily fed and clean

for itself over nnd over. comparatively in saving of ice.

el"%l!os. A. J ONES. Chief Engineer, Senate Wing, U. 8. Capitol.
SAVES FULLY ONE-HALF Ll;ltE ICE.

t of which
tol for some
and will pay

CoO LLFR, one of the |

@ Send For Circular end Price

'I'HE BARRON COOLER CO., PALMYRA,N.Y., U.S. A.

JuLy 1, 1899.

OEIQ | HIGH GRADE FOOT POWER LATHES

W. P. DAVIS, ROCHESTER, N. Y.
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Tribune Bicycles
for 1899,

The Best Wheels in the World.

& Write for large New Catalogue llustrating owr
Sull line of twenty-three models.

The Black Mfg. Co., Erie, Pa.

FITTINGS

hnbs, crank hangers, seat post ex-
&‘anders and handle bar expanders.
"l‘hor” crank hmger consists

WO D!
vantages of pertacc simplic
idity and security, removable
-thontdlsturbmg bearin,

or ad justment; the whole §

trade mark ‘“THOR?” is on Oranks, Hub
and Expanders. Write for Catalogue.

Andafter Sunset,
HIRES Rootbeer
is the drink you
should ¢et.
During the heat of
the day HIRES Root-
beer will keep your
temperature below the
danger point. After the
work of the day it will re-
fresh and invigorate you.
HIRES Rootbeer is used and endorsed
by the best known advocates of tem-
perance, who recognize in

HIRES

Rootbeer

a beneficial aid to the great
cause of temperance. A pack-
age makes five gallons.
HIRES Rootbeer carbon-
ated, ready for drinking,
sold everywhere by the
bottle and case.Write
and ask how a boy
can m-l:)n'om 40c

beauti!ﬂl

picture book of
rhymes free.

N The Charles E.
7 Hires Company,
Philadelphia, Pa.

EXllBIill]Bl]lﬂl HGI 7

By GEO. M. HOPKINS.
20th Edition Revised and Enlarged.

914 Pages, S20 Illustrations.
Price $4.00 In cloth; $6.00 In half morocco, postpaid

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

Send for large Illustrated Circular
and complete Table of Contents.

MUNN & CO., Publishers,

Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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