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Yonkers, Hastings and Dobbs Ferry to the Ardsley
Country Club, the return_ being made over the same
road. The ride through the city was very exciting.
The carriages dodged back and forth in front of and
around cable cars and wagons, and demonstrated be-
yond argument that the horseless carriage is much
more capable of control than the ordinary horse and
carriage. They passed through the most erowded por-
tions of the city, which was in holiday attire in honor
of the day. The crowd at Madison Square was par-
ticularly dense, but the carriages had no difficulty in
making their way through the erowd without acei-
dent. When the Boulevard was reached, speed was
increased and the wheelmen had difficulty in keeping
up with some of the carriages. The only serious ac-
cident of the day occurred on the Boulevard, where
a wheelman was run into and seriously hurt by
one of the horseless carriages. The operator was
arrested,

From the Boulevard to Kingsbridge there are a
number of hills, and in places the road is very bad.
The carviages had no difficulty whatever in climbing
these hills at a good pace, and demonstrated that they
were all excellent in coasting down a hill. The noise
made by the carriages was not particularly noticeable,
and they did not appear to scare horses along the
route. Ocecasionally they stopped to make minor re-
pairs. Kingsbridge was reached at 1:10 P. M. Here
the water tanks were filled, and the carriages awaited
the arrival of the judges, who came on a special train,
The judges were Gen. Nelson A, Miles, U. 8. A.; Gen.
William G. Craighill, Mr. John Jacob Astor, and Mr.
Chauncey M. Depew.

The judges examined the carriages, and then took
the train to Irvington. The speed race really began
at this point. Four of the carriages made the turn at
the Cosmopolitan building, at Irvirgton, and passed
the judges’ stand at the new Ardsley Casino, where a
stop was made to get water. Carriage No. 1, in charge
of Frank Duryea, arrived at the Casino at 3:15
P. M., the time from Xingsbridge, a distance of
13 miles, being made in one hour, five minutes,
forty-two and two-fifths seconds. Carriage No. 2, a
Duryea vehicle, arrived at 3:30 P. M., and No. 5, the
Roger carriage, in charge of T. W. Brander, arrived
at the Casino poreh at 3:44 P. M. The judges stood
on the Casino veranda and gave the official time as
each carriage arrived. The award was based upon
the following points, the maximum being 100 : speed,
35 ; simvlieity of construction and durability, 80 ; ease
in operating and safety, 25: cost, 10. Several exhi-
bition tests were given on the Ardsley Park ground.
The firsi of the horseless carriages returned to the
Post Office, New York City, at 7:13 P. M. It was one
of the Durvea wagons, managed by Mr. F. Duryea.
There was a large crowd in waiting as the vehicle
came down Broadway and turned into Mail Street,
north of the Post Office, The greatest speed was at-
tempted between Kingsbridge and the Ardsley Country
Club. In Yonkers arose an obstacle which filled the
racers with gloom. Peabody Hill reared its lofty head
above them and resisted every effort of the motor.
So the driver and umpire descended and pushed it
over the crest of the hill. Several of the carriages
met with misfortune.

The trial proved beyond question that the American
horseless carriage of the day is a success and is well
adapted for use in our city, as it appears that it can
be turned and stopped more easily than ordinary
vehicles. We present illustratious of two of the car-
riages taken by the special photographer of the SCIEN-
TIFIC AMERICAN just at the start. We have already
illustrated the victorious Duryea carriage in the Sci-
ENTIFIC AMERICAN for November 9, 1895.

The Roger vehicle was made in Paris and weighs
1,730 pounds; the guiding is done with the wheels,
which turn inside of a narrow space, the imside
wheels turning more than the outer. It is guided
with extreme ease, and was stopped and started on the
day of the race in good time. The five horse power
Benz motor is actuated by gasoline. The ignition is
produced by an electric spark ; the cylinder is cooled
by a water jacket; the poweris transmitted to the rear
wheels by means of belts, sprockets and chains. Two
belt shifters permit different speeds, and differential
gear allows the back wheels to turn with ease. The
wheels are provided with solid rubber tires. The race
demonstrated that the pneumatic tires were better
adapted for the motor carriages than the solid tires.
The other carriage, which we illustrate, is the Booth-
Crouch carriage, made at Youngstown. Ohio. The
motor was made by W. Lee Crouch, of New Brighton,
Pa. The fuel used is gasoline. The carriage was
driven by Dr. Booth, of Youngstown, Ohjo, and it
would undoubtedly bave made a very successful show-
ing if it had not met with the misfortune of the break-
ing down of the spark apparatus.

- e E— -

THE first woman who has received the permission of
the minister of public instruction to attend lectures
in the University of Munich, Bavaria, is Miss Ethel
Gertrude Skeat, daughter of the well known editor of

Chauecer’s works,

Scientific dmevican.
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EDISON'S NEW ELECTRIC LIGHT.

A notable example of the stimulation of invention
by new discoveries is found in the latest work of Edi-
son, which follows the discovery of Roentgen and the
flouroscope of his own invention. This latest inven-
tion is a fluorescing lamp in which is found the
promise of the artificial light of the tutuare. The lamp
appears to have all the qualities requisite for per-
fect illumination ; thelight is mild but effective; it is
diffusive like daylight. It gives off no perceptible
heat, which latter quality goes to show that its
economy has no parallel in other kinds of artificial
illamination.

One form of the lamp consists of a highly exhausted
oblong glass bulb having wires sealed in the ends, each
wire being provided with a small plate inside the bulb,
one of these plates being inclined to cause a distribu-
tion of the rays over the side ot the lamp. The inner
surface of the lamp is covered with a granular mineral
substance which is fused on the glass and is highly
flaorescent. When the lamp is excited by eonnection
with an induetion coil, the fluorescent material be-
cowmes luminous.

Originally Edison used calecium tungstate for his
fluoreseing material ; but by trial he found that the
vacuum soon deteriorated, and after a long series of ex-
periments has discovered a fluorescing material which
does not affect the vacuuwm, while it has a higher effi-
ciency than the calcium tungstate.

Mr. Edison thinks that the fluorescing material con-
verts all of the X rays into light. He has a theory as
to the manner in which the light is produced. The
crystals are composed of light and heavy particlesand
the impact of the waves produces a stress in the crys-
tals which causes the emission of light. Mr. Edison
describes these waves as sound waves, because they
differ in their mode of vibration from ether waves.
Their motion is infinitely more rapid than that of

EDISON'S FLUORESCING VACUUM LAMP,

sound waves with which we are familiar; they are
comparable as regards velocity with electric or light
waves. As toefficiency, the fluorescing lamp produces
light at the rate of 03 of a watt per candle power.
‘When this is compared with 8 watts per candle power
for incandescentlamps, and 14 watt per candle power
for are lamps, it will be seen that there must be great
economy in the fluorescing lamp.

The Record-breaking Trip of the St, Paul,

Friday, June 5. 1896, will be a red letter day in
the annals of the Ameriean transatlantic marine.
The passengers which the St. Paul landed at the
North River dock, New York, at twenty minutes past
four in the afternoon of Friday, had only left South-
ampton at noon on the previous Saturday, so that
the time of the whole trip of 31137 knots was only 6
days 5 hours and 32 minutes. The excellence of the
performance will be better understond when if is re-
membered that she traveled over the long route,
thereby adding fully three hours to the time she
would bave taken had she followed the record course
of the New York, which was 3,047 knots long, and was
covered in 6 davs 7 hours and 14 minutes. The aver-
age speed for the whole trip was 2082 knots. The
highest hourly average speed for a whole day was
made on Monday and Tuesday, when she covered 5219
and 521'7 knots, and slightly exceeded 21 knots per
hour.

The story of the St. Paul’s trip, her tenth to the
westward, is thus told by her log :

Distance. Lat. Long.
May 30, left Southampton, 12 noon,
May Sl ceeiisisiansivs’ fonsnssa 4878 4948 1401
June liieeissncees sines . 52109 4833 211
5217 4551 3917
513'0 42:38 5013
5086 41-46 61°36
5189 40736 72:56
41-8 To Sandy Hook.
3,113

This pertormauce places the St, Paul well up in the

front rank for speed, being exceeded only by the
Campania and Lucania, one of which has averaged
slightly over 22 knots for the whole trip and about 23
knots for a single day’s run. It must be remembered
however that the horse power of these ships is 80,000
against the 10,000 horse power of the American
ships. )

The engines and boilers were being driven at full
pressure for the whole distance, and the chief engineer
states that there was not a single case of heated jour-
pnals or leaking tubes. Thisis an admirable perform-
ance when it is remembered that the boilers carry 200
pounds of steam, and the revolutions are about 90 per
minate. The coal consumption is given out as 810
tons per day against a reputed consumption of over
500 tons for the Lucania and Campania.

B

Notice to Our Readers.

In order to obtain the opinion of the readers of the
SCIENTIFIC AMERICAN as to what invention éniro-
duced within the last fifty years has conferred the
greatest benefit upon mankind, we publish the aceom-
panying eard, which please cut out and return to the
editor. Those who preserve the paper for binding and
do not desire to deface their files, or who read this
notice at a library, will please answer by postal card.
It is desired to get as full a vote as possible. The
result of the vote will be published in the Special
50th Anniversary Number of the SCIENTIFIC AMERI-
CAN on July 25,
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H Editor of the SCIENTIFIC AMERICAN. H
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'The Significance of Gesture in Discase.

When you ask a patient to locate his pain, he does
so by a movement of one or both his hands. The ges-
tare, however, not only indicates its seat, but describes
its character and distribution. This is an all im-_
portant point. If the pain is widely distributed over
the whole chest, the patient locates it with a eircular
rubbing motion of the palm of the hand, indicating
the diffused soreness.

The pain of a serous inflammation, on the other
hand, is described by first drawing the hand away
from the body and then, with the fingers close to-
gether or with the index finger exiended and the others
flexed, cautiously approaching the seat of the inflam-
mation.

In appendicitis the patient does not touch the skin
at all when asked to locate the pain. He simply holds
the palm of his hand over the diseased area.

With very violent abdominal pains which are nub
inflammatory, the patient slaps himself vigorously
across the abdomen on being asked to indicate the
location of his trouble.

If a child refers a persistent pain to the stomach,
and there is no tenderness or pressure, disease of the
spine is indicated.

1n hip joint disease, the pain will be referred toa
point inside the knee.

With terrific diffused pain in the leg, not due to an
inflamwmation, the patient grasps the leg firmly. If it
is a darting or lancivnating pain, he will indicate it
with one finger.

In the pain caused by the descent of renal calculi
and gall stones, he follows their course with the top of
the thumb or index finger,

The pain of hepatic neuralgia or *‘shingles™ is indi-
cated with the thumb or finger.

In joint pains the patient approaches the seat of
trouble very cautiously with the hand spread flat.

'The degenerative pain of locowmotor ataxia is de-
soribed by grasping the affected area firmly, indicat-
ing a band-like pain. Or, if the pain is sharp and
lightning-like in the leg, the pain gesture is perfectly
descriptive, an energetic downward motion, at the
same time twisting the hand as though manipulating
a corkscrew.

A patient will indicate the seat of a severe syphili-
tic headache by hammering with the tips of his fingers.

A patient eomplained of a severe headache. *In
what part of the head is it 7" he was asked. “ The
vertex,” he replied. On being asked to indicate the
exact spot, he placed his finger on the parietal emi-
nence. This he did three times in suecession, though
claiming to feel the pain exactly on the top. Upon
examining the mouth a defective tooth was found.
As soon as it was removed the pain disappeared,—~
Nat, Board of Health Mag,
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contribution. In many theaters the air is now re-
newed by electric fans. All such methods are good,
and it is solely a question of selecting the one that is
best adapted to the place in which it is proposed to
establish the ventilation. Despite the already large
number of processes known, however, it is often found
difficult to effect a constant renewal of air at slight
expense, either because automatic methods do not
give an adequate movement or because motive power
is lacking. Itis in order to obviate such difficulty
that Mr. Bessiere has devised the system which we
figure herewith and which operates through asimple
water cock arranged in the form of an atomizer which
consumes very little liquid.

As seen in the figure, the apparatus consists of a
tube, B, open at both ends and inclosed in a second
tube, C, closed at each extremity, from which start
one or wore exhaust conduits.

An atomizer, A, situated near the top of the inter-
pnal tnbe projects a thin sheet of water having the form
of aninverted funnel whose edges come into contact
with the walls of the tube. The result is that there
occurs a forecing of the air contained in the lower part
and a section of that contained in the upper. The cur-
rent of air thus established, finding no other outlet,
escapes through the conduits starting from the outer
tube, and is naturally proportional to the pressure
and to the velocity with which the water flows. The
ordinary pressure of city mains, which always reaches
from two to three atmospheres, is sufficient. The water
that has been used flows out through a siphon, D, and
may, if desired, be employed for other purposes.

It will be seen that it is possible by this means, at
will and according to circumstances, to suck the air
from a room and foree it out of doors, or, conversely,
to suck in air from the exterior in order to introduce
it into aroom. Fig. 1 represents the first arrangemnent,
and Fig. 2 the second.

It will be remarked that, by its very principle, when
the apparatus operates as indicated in Fig. 2, it sup-
plies air that is slightly moist, which, moreover, is de-
sired in the majority of cases. Butif it were necessary
to bave dry air, nothing would be easier than to ob-
tain it by eausing the current to pass over desiceating
substances, such, for examgle, as chloride of calcium.
If it is a question of purifying the air of a roowm, some
such disinfectant as formol may be so arranged that
the eurrent shall pass over it.

The apparatus may be installed 1n each room to bhe
ventilated by counecting each of them with the water
conduit of the house, and, when the room is of very
large dimensions, it is possible to install a battery of
several ventilators placed side by gide. 'The essential
and even indispensable condition for obtaining a good
rendering is to have an adequate pressure of water at
hand. In case this did not exist in the city mains, it
would be necessary to create it artificially, either by
means of a pump or by placing a reservoir on the roof
of the house.

The starting and stopping of the ventilators of this
system are very simple matters, since it suffices to open
or close a cock in order to effect one or the other. It
is, therefore, possible to intrust the manipulation of
them to anybody.—La Nature.

Concerning Crookes 'Tubes.*

We would offer the following contribution to the
rapidly increasing literature on the X rays of Roent-
gen, It has to do with a part of the subject upon
which very little has been written, and for that reason
may be helpful to other experimenters.

One of the chief difficulties in the way of experi-
menting has been the cost of the bulbs or tubes. We
have proved to our own satisfaction that the making
of them need not be beyond the resources of the ordi-
nary laboratory, for within a few weeks time we have
made and tested more than one hundred tubes, and
have frequently made one and exhausted it and used
it, all within an hour's time. All that is required is
sowe little skill in gas blowing and in the manipula-
tion of the pump.

The Glass.—A hard German glass or its equivalent,
free from lead, has proved the best. It gives a strong
green flucrescence under the action of the current,
and, what is of great importance, resists without soft-
ening the heat generated by the cathode ray at its
point of impact. Unfortunately it isnot to be had free
from bubbles, and these are the cause of the destruec-
tion of many tubes, the glass being chipped away into
the bubble by the action of the current and the tube
ruined. It is also rather difficult to put in the elec-
trodes so that they will stay, and it may be necessary
to use three kinds of glass—first the tube itself, then a
bit of softer glass, and upon that very soft lead glass
for the seal.

Shape of the Tube.—A good tube should throw
shadows as sharp as possible and develop the rays as
powerfully as possible. It should easily appear that
the ordinary spherical form meets neither of these
conditions.

To produce a sharp shadow the radiant must be

*By C. Q. Hutchins and F. O, Robinson, in American Journal of
Science.

small. It was found that a picture could be taken
upon any side of a spherical bulb, making it prob-
able at least that the entire surface is a source of ra-
diation.

In the matter of strong action also the spherical
form is inferior. This is for two reasons. First, glass
more or less extinguishes the rays, according to its
thickness, therefore the larger the bulb the more
opaque it must be, for it must be thick enough to stand
the atmospheric pressure.

Secondly, there is a comparatively large amount of
radiant or conducting matter within the spherical
bulb which diffuscs the energy of the discharge.

Proof of the second point was obtained as follows :
A moderately thick bulb about three inches in diame-
ter was blown, and upon this a spot one inch across
was blown out very thin, forming a smaller hemi-
spherical bulb upon the first. Opposite this thin win-
dow was the concave cathode. This bulb proved bet-
ter than the ordinary sort, but far inferior to tubes
about to be described. A second experiment was made
with a tube blown thin along one side for a space of
three inches, and opposite to this was the cathode in
the form of a quarter cylinder. 'The performance of
this was also inferior.

Without going into the details of many similar ex-
periments, it will be sufficient to say that we have
found that a simple straight tabe from one-half to one
inch in diameter, having a small and very thin bulb
for a ecathode window, has given the most satisfactory
results. In length it may be from four to eight inches.
The bulb may be blown at the bottom of the tube,
the cathode placed at the top and the anode across the
tube just above the bulb. Better results are, however,
produced by using a bit of platinum foil for an anode,
inclining it about forty-five degrees to the cathode ray.
In this case the small bulb may simply be blown out
upon the side of the tube and the electrodes put in at
the two ends, so that the cathode ray will be reflected
into the bulb.

Shape and Disposition of the Electrodes.—We have
made the cathode in the form of a wire, a flat plate, a
convex plate and a concave plate. The concave form
proves the best in every case. We have made it of
varying size up to an inech or more in diameter and
have not come to any conclusion as to which is best.
1t is very difficult to have other conditions sufficiently
uniform to enable one to judge where differences are
small.

We have made the anode in the form of a wire of
aluminum, a flattened strip of it, and, as stated above,
in the form of a platinum reflector. As yet we have
got our best results from the platinum. One r1ather
interesting result obtained was that when the anode
was in the form of an aluminum disk parallel to the
cathode and nearly large enough to close the tube, it
gave little or no interference with the X ray. We
made one on a hinge so that it could be swung out of
the path of the ray or in at pleasure, and the effect
on the photographic plate was the same in either
position,

Souree of the Rays.—Being able to construct tubes

of any form, we have made many experiments as to
the source of the rays, whether from the cathode or
anode. One was in this way : Two tubes were joined
together parallel so that they were exhausted to-
gether. The cathode rays could be made to pass down
one tabe and the anode rays (if such existed) down the
other, and either screened off at will. We found
that the anode rays affected the plate but slightly,
and that practically all the effect came from the
cathode.

Intensity of Effect.—We do not intend to convey
the impression that these home-inade tubes we have
deseribed are simply 2ood enough for experiment and
valuable from their cheapness. We believe also that
they are more effective than others. We have made
good negatives of bones of the hand, arm, including
the elbow, foot, ankle, ete., all with remarkably short
exposures ; have taken impressions perfectly distinet
through nine inches of wood in less than five minutes ;
have taken perfectly the bones of the hand through
thin sheet zinc in two minutes and through the slide
of the plate holder in five seconds. The ordinary coin
and key impression requires not over one or two sec-
onds with our best tubes.

Remarks upon Pumping.—The interest in the sub-
ject at present may make some remarks upon pump-
ing here in place, most of all, since many have found
great difficulty in this respect.

It is here supposed that the pump has a three-way
cock above its bulb, opening in its two positions be-
tween the bulb and fork and the bulb and outer air;
and that above this three-way cock are one or two
cocks of the ordinary kind. XLet the three-way cock
be called A, the others B and C in order. Let the
position in which A puts the bulb in cominunication
with the fork be position 1; and that in which it puts
the bulb in connection with B, C, and the outer air,
position 2. The ordinary process of pumping with
the use of A alone is supposed to be understood. After
a greater or less number of strokes it is observed that
no more air is obtained, The pump contains air, how-

ever, condensed upon the glass walls, To remove this
A is put in position 2, and the mercury raised until a
drop passes B. Bisthen shutand the mereury dropped
until only a drop remains above A. A is then shut
and the movable mercury tank dropped to its lowest
point, when A is put in position 1. Pumping now
goes on as before only with B shut, and the tank is
raised only a third as high as before. After four or
five strokes it is well to pass the mercury again
above B.

It the highest possible degree of exhaustion is de-
sired, this process can be repeated between B and
C, but this is not necessary in exhausting a Crookes
tabe.

As soon as the stage of pumping with B shut is
reached, the tube which is being exhausted must be
strongly heated, woving the lamp flame over every
part of it, and after two or three strokes more the cur-
rent from the coil is turned into the tube. By the
combined action of the heat and current the occluded
air is driven from the glass and exhaustion proceeds
rapidly. It should not occupy over twenty or thirty
minutes for a moderate sized tube.

Allowing the tube to cool, if short sparks can be
drawn from the balb and there is little or nothing to
be seen in it except green light, the exhaustion is com-
plete. There is danger of carrying it too far, for the
vacuum very much inereases during the first hour that
the tube is used ; but of these matters a little experi-
ence is the best teacher.

Notice to Our Readers.

In order to obtain the opinion of the readers of the
SCIENTIFIC AMERICAN as to what invention intro-
duced within the last fifty years has conferred the
greatest benefit upon mankind, we publish the accom-
panying card, which please cut out and return to the
editor. Those who preserve the paper for binding and
do not desire to deface their files, or who read this
notice at a library, will please answer by postal card.
It is desired to get as full a vote as possible. The
result of the vote will be published in the Special
50th Anniversary Number of the SCIENTIFIC AMERI-
CAN on July 25,

M*mm******************************ﬂ
M Editor of the SCIENTIFIC AMERICAN. w
* Dear Sir: *
*® 8 . *
%* I consider that....coverrssennnesa. ¥
* *
* &
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% Kkind. %
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% Name...... sevwwwamausssanneieevisaaiises W__M
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M Address ...iiiiieeiiiiiiieity vee e W
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A Dog lron Worker.

Keys, the canine employe of the Union Iron Works,
met with an accident recently by which his front right
leg was broken, says the San Francisco Examiner.
Keys has been looked upon by the officers of the iron
works as one of the regular workmen for about four
years. He is a dog of no particular beauty, and his
pedigree would not be considered by dog fanciers, but
he possesses wonderful intelligence. He makes the
Potrero Police Station his home, and he is the pet of
Lieut. Bennet, but nearly every workman in the ship
building concern claims the friendship of the dog.

At the first tap of the gong every morning Keys has
reported for duty at the gates of the Union Iron
Works, and he has never left until a full day’s work
had been accomplished. He was particularly useful
in the ship yard and in the boiler shop, and the fore-
men of these departments say he was more valuable
to them than a man for doing certain kinds of work.
He could crawl through small holes in boilers and
about ships, and his particular work was to carry
tools, bolts, nuts, rivets and other small articles need-
ed by workmen who had crawled into such places,
and to have them creep back and forth for which
would have caused considerable loss of time. Keys
thoroughly understood his work, and he was always
on hand when needed. Recently a steamer was
placed on the dry dock for repairs, and the dog, re-
alizing that his services might be needed by the
workmen, was climbing a ladder to the deck when
he slipped and fell about twenty feet. The men
picked him up, and making a stretcher of some pieces
of canvas carried him to the police station and sent
for a physician to set the broken limb.

ACCORDING to Mr. Dewar, a liter of liquid air placed
in a globular silver vacuum vessel and subjected to
exhaustion, will produce as much as half a liter of
solid air, which ean be maintained in this condition
for half an hour. 1In itssclid state air is eomparable
to a jelly., When examined in a magnetic field, the
liquid oxygen is drawn out of it to the poles. If pure,
the jelly is clear and transparent. If it contains car-
bonie acid, it is milky.
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