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THE TWO HUNDRED AND FIFTIETH ANNIVERSARY OF
NEW YORK CITY.

Although it might have been possible to find a
more sentimental event than the incorporation of
the city on which to base the recent 250th anniversary
of New York, such, for instance, as the landing of the
first settlers, or the purchase of Manhattan Island
by the Dutch for sixty guilders, it cannot be denied
that the incorporation marks the actual birth of the
city and is the logical landmark from which to meas-
ure its life and progress among the great cities of
the world. There is, of course, an unavoidable same-
ness in all such celebrations, but in this particular
case there were circumstances which gave to the
celebration a special interest, and served to draw
the attention of the civilized world. In all the
world’s history there is no parallel to the extra-
ordinary rapidity of the growth of New York city in
wealth, extent and population. In 1653 we find a
little settlement of 1,500 souls, housed in a few modest
homes in a clearing at the southerly end of forest-
covered and rocky Manhattan Island. Two hundred
and fifty years later, New Amsterdam is represented
by splendid New York, with a population of close upon
four millions of souls. The forests of Manhattan have
been swept away, the swamps filled in, the rocky
hills laid low, and the island covered from end to
end and from river tc ri‘ver with majestic buildings
devoted to commerce and industry, with the magniti-
cent homes of its successful merchants and financiers,
and the lofty apartment and tenement homes of its
busy toilers, while its streets and avenues are seamed
and undermined with a veritable network of railways
for the quick transit of its inhabitants.

It would be a distinction for any city to have grown
in two and a half centuries from a mere village to
be the second greatest metropolis of the world. But
New York city has been favored by holding a com-
manding geographical position which in itself has
undoubtedly given it a prestige unique among the
cities of the world. Most fitly has it been named
the gateway of the western hemisphere, for into- its
harbor and outward through its radiating network
of railways, has poured and been distributed that
marvelous stream of cosmopolitan humanity which
has contributed so largely to our growth in popula-
tion, and to the development of that national ver-
satility to which our commercial success is largely
due. New York city has increased by a steady influx
from every quarter of the compass; from the East
by the immigration of foreign races, a large per-
centage of which has made New York its home, while
from the West, North, and South it has grown by
the steady inflow of the more energetic among its
own native population, whose ambition has drawn
them to a city that holds out promises of wealth and
fame, promises, by the way, that it frequently re-
deems with a most lavish hand.

Although the municipal history of New York city
has been extremely turbulent and much of it dis-
creditable, allowance must be made for the fact that
the city is so largely cosmopolitan, and that it has
ever been the favorite hunting ground of the political
adventurer. When we remember how many thou-
sands of ‘immigrants settle each year within its
boundaries, and that these people, many of whom
cannot even speak the language of the country, are
early invested with the privileges of the franchise,
the marvel is not that the city should have had so
much, but rather that it should have had so little,
that is disastrous and humiliating written in its
records. Moreover, there is much promise for the
future in the fact that whenever the best elements
namong the citizens of New York city have set them-
selves to reform municipal abuses, they have been
casily able to obtain full control and have proved, as
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at present they are proving, that the city can conduct
its affairs righteously and justly and in the best in-
terests of the individual citizen.

It is pardonable at a time like the present to
make a forecast of the future; and it may safely be
said that if the city continues to grow at the present
astonishing rate, it will hold, sooner than many of
us expect, the proud position of being the leading
metropolis of the world, pre-eminent not merely for
its numbers, extent, and wealth, but also, let us
hope, for the purity of its government and the high
ideals and political integrity of its citizens.

—_— - —
REMARKABLE EFFICIENCY OF ELEVATED RAILWAY
ELECTRIC SERVICE.

That electric traction is more economical and in
every way more efficient than steam traction for
rapid transit on a road of the great traffic and very
frequent stops of the Manhattan Elevated Railroad
in this city, needs no demonstration at this stage
of electrical development, Yet, the economical results
shown in the operation of this system since the in-
stallation of electric traction have more than borne
out the predictions made at the time that the change
was determined upon. The average speed of the
trains has been accelerated about twenty-five per
cent, which, of course, means that the capacity of
the road has been increased to that extent. The
tetal time for any given trip over the line being
twenty-five per cent less, it is possible to run, under
the same headway, just twenty-flve per cent more
trains than formerly. The gain in speed is chiefly
in the rapid acceleration at starting, and quicker
stopping due to the introduction of the Westinghouse
air brake. The speed of the train when under way
is also higher than it was when steam locomotives
were in use. There is a further gain due to the fact
that in the busy hours the trains are six cars instead
of five cars in length, there being a further increase
in capacity of twenty per cent from this cause
alone. The total number of persons carried daily by
the elevated system has now reached the great aver-
age of 800,000 To work this service requires the
exercise of 45,000 electrical horse power. No such
results as these could be accomplished by the old
steam engines, whose greatest tractive effort was
equal to about 7,000 pounds pull on the drawbar.

The maximum tractive effort exerted under the pres-

ent system, in which the motors are distributed
throughout the train and a much greater load is
therefore available for adhesion, is about 20,000
pounds. The remarkable increase in the starting
power and in the brake power is not secured, how-
ever, without some expense of personal convenience,
many of the motormen seeming to be rather slow in
learning to handle the greater power which they have
at command with proper discretion. The starting
and stopping is more jerky and irregular than it need
be; although with every added month of operation
there is a marked improvement as the incapable mo-
tormen are being weeded out.

et
COST OF HIGH-SPEED STEAMSHIP TRAVEL.

In connection with negotiations between the British

Admiralty and the Cunard Company for two new ves-

sels of 25 knots average sea speed, an investigation was

made of the comparative size, horse power and cost of '

first-class Atlantic passenger steamers designed to
steam at speeds that increased in each vessel by one knot
per hour. HEstimates were made of the size, cost of con-
struction and cost of operation of steamers of from 20
to 26 knots per hour, and the investigation was based
upon a 20-knot steamer 600 feet in length, with en-

-gines of 19,000 horse power and consuming in a single

trip across the Atlantic 2,228 tons of coal. Such a
vessel would cost $1,750,000 and it would receive from
the government an annual subsidy of $45,000. A 23-
knot steamer, built under the same government condi-
tions as to subsidy, would be 690 feet long, wouid
require 30,000 horse power; would cost $2,875,000 and
would require an annual subsidy of $337,500. A 25-
knot steamer would be 750 feet long, would require
£2,000 horse power; would cost $5,000,000, and would
require an annual subsidy of $750.000, while a 26-knot
steamer would have to be 780 feet long, would require
68,000 horse power, would cost $6,250,000, and an annual

subsidy would have to be paid by the government of

$1,020,000.

In the machinery department of a 20-knot vessel 10J
men would be required; in a 23-knot vessel, 150 men; in
a 25-knot vessel 260 men, while for a 26-knot ship *here
would have to be 340 engineers, oilers, etc. It will
thus be seen at what an increasing rate the first cost
and the operating expenses of these high-speed steam-
ers run up. For the increase in speed of a single knot
an. hour, or 24 knots per-day, it is necessary to add 30
feet to the length of a 25-knot ship, 16,000 horse power
to the motive power and 1,255 extra tons of coal must
be put into the bunkers. The displacement must be
increased by 3,100 tons; 80 more men must be added
to the engine and boller room staff, and the total cost
will be increased by $1,250,000.
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THE ABUSE OF A NOBLE SPORT.

It required only a series of shocking fatalities
such as happened in the recent Paris-Madrid auto-
mobile race to bring the governments concerned and
ihe general public to their senses, and demonstrate to
what criminally absurd lengths the sport of auto-
mobile racing has been carried. On the ether hand
it is well to remember that in the presence of a
great disaster there is always a risk of panic legis-
lation, and it is to be hoped that, while the Paris-
Madrid horror will result in the abolition of road
racing under the extremely dangerous conditions that
have hitherto been allowed, it will not lead to the
prohibition of such racing when it is governed by
reasonable restrictions as to the contestants, and
surrounded by absolute safeguards for the general
public.

The French government has sanctioned and, in-
deed, officially promoted these contests on the
ground that it was automobile racing that was
largely responsible for the rapid development of
the automobile industry in France. This is prob-
ably true; for it necessarily follows that in endea-
voring to produce cars that will stand the enor-
mous strain and the tax upon the endurance, of
these long-distance road races, there is a stimulus
both upon the inventor and builder such as could be
afforded by no other means. The miserable mistake
and folly of the whole business is in permitting the
races to extend over such great distances that it has
become impossible to adequately police the course
and surround the contestants with adequate safe-
guards. In the present system there was absolutely
no tax upon the weight or power of the cars. Any
amataur who possessed sufficient money and fool-
hardiness was at liberty to have built for him and to
run a veritable locomotive over the course. This,
in itself, was an invitation to disaster; but when he
was allowed to send this machine crashing along the
public highways between lines of densely packed
peasantry at speeds of from 50 to 80 miles an hour,
the conditions were ripe for slaughter.

If automobile races are to be conducted in the
future—and seeing that these races are. a direct
stimulus and benefit to the industry, it is certainly
desirable that they should continue to be held—
they must take place either on specially constructed
and carefully guarded courses, or on stretches of public
highway from which the public is absolutely ex-
cluded. Moreover, the contestants should be limited
to successful candidates who have been selected after
a series of trial races. This is the plan that is to
be followed in the forthcoming races in Ireland,
where instead of several hundreds there will be but
a dozen competitors and where the course, which is of
limited length, will be kept guarded by some 7,000
or 8,000 of the constabulary.

But even in the case of the Irish race it will be
impossible to eliminate one inevitabhle cause of dis-
aster, namely, the unevenness and curvature of a
public highway. When a machine is traveling at a
speed of 60 to 80 miles an hour, slight inequalities in
the surface, which would not be noticeable at 30 or
40 miles an hour, become, by virtue of the terrific
jar imparted to the machine, a positive source of
danger; while in rovnding curves which have no
banking on the outer side a heavy cross strain is
thrown on the tires, and should the speed exceed a
certain rate, either the tires will skid or the ma-
chine will be c¢verturned by the great centrifugal
force set up.

Perhaps it .nay prove that these difficulties (which
are inherent, if the public highways are to be used
by high speed vehicles) are not unmixed disad-
vantage<; for they may lead to the recognition of the
fact that if we are to utilize the high speed possi-
bilities of the avtomobile, we must solve the problem
alrng the lines upon which we have so successfully
solved it in railway travel, and build special road-
beds for high speed automobiles. The indications
are that the time is not far distant when the in-
crease in automobiling will he such as to guarantee
the construction of special roads with perfectly true
svrface, with small curvatures properly banked on
the outside, and with ample protectfon, by the exclu-
sion of all grade level crossings, against collisions
with passenger and vehicular traffic.

We close with a brief summary of the race and the
times made by the leading cars.

The first stage of the ill-fated race, from Paris
to Bordeaux, a distance of 300 miles, was covered by

~ the racers early on Sunday morning, May 24, with so

many fatalities and serious accidents to the partici-
pants and onlookers that the running of the two
remaining stages was forbidden by the French and
Spanish governments. Seven were killed and three
others critically- injured as a result of the terrific
speed and the failure of the authorities to keep the
road clear. Marcel Renault, the winner of the Paris-
Vienna race last year, and two chauffeurs on two other
racers, were killed by their cars upsetting when their
drivers tried to avoid obstacles in the road, while two
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women and two soldiers who got in the way were run
down and Kkilled instantly.

The best time from Paris to Bordeaux was made
by Gabriel on a Mors racer. His running time was
5 hours 13 minutes 311-5 seconds, which made his
average speed about 66 miles an hour. Louis Renault,
on a Renault car, was second in 5 hours 22 minutes 59
seconds; and J. Salleron on a Mors, third, in 5 hours
‘46 minutes 1 4-5 seconds. Jarrott, the Englishman, on
a De Dietrich, arrived fourth about five minutes later.

PROF. GOODSPEED ON SECONDARY RADIATION

INDUCED BY X-RAYS.

The first printed statement issued over his own
signature by Prof. Arthur W. Goodspeed of the Uni-
versity of Pennsylvania concerning secondary radia-
tion induced by X-rays since his announcement of
important discoveries in this direction is published in
the university’s official organ, The Pennsylvanian.
The article reads:

Having occasion last winter to examine critically
some radiographic records, I was surprised to find
the clear outlines of some metallic bodies that had
been behind the plate during exposure. This recalled
that I had been consulted once by somebody who had
found similar anomalies, and that I had been unable
to throw any light upon the subject. For obvious
reasons, I determined now to spare no trouble to
hunt down the cause of the effect which I had ob-
served, and after a series of upward of one hundred
progressive experiments I was convinced that when
- an X-ray tube is in operation not only is every parti-
cle of matter which is impinged by the X-rays sec-
ondarily radiant, but that also in some cases this sec-
ondary radiation had in all probability imparted
activity of some sort to air particles and to portions
of the wall which had not been impinged directly by
the primary rays.

The cause, then, of the impressions on the plate
of articles behind it was established. All of the later
experiments leading up to this conclusion had been
made with the Crookes tube completely inclosed in
a dark box, eliminating thereby every trace of fluores-
cent emanations which one usually does not take the
trouble to cut off and which are always emitted by
the glass with which the bulb is made.

Next, from a portion of the space outside the box,
the X-rays, which, of course, passed freely through
the wood, were completely cut off by heavy lead
plates, properly placed on the top of the box, and it
was on these plates, screened thereby from the X-rays,
that the radiographic films employed for receiving the
records were placed. Above this, and to one side,
freely accessible to the X-rays, the various bodies to
be tested for secondary activity were arranged, in-
cluding zine, brass, wood, my hand, and a variety
of articles too numerous to mention. In every case
unmistakable evidcnce of secondary action appeared
upon the plate.

Presuming, of course, that others besides myself
may have been working along similar lines, I pro-
ceeded to look up carefully the literature on the sub-
ject in order, if possible, to determine what parts of
the investigation, if any, might claim priority as well
as originality. Two Frenchmen, Perrin and Sagnac,
I found had demonstrated the property of secondary
activity induced by the X-rays, and along some lines
of investigation had given some interesting quantita-
tive values; and still a third¢ Frenchman, Guillox,
had demonstrated the possibility of using the hand as
a secondary source.

None of these three, however, seems to have ex-
cluded the optical fluorescence which always accom-
panies the X-rays, unless special care, is taken to
cut it off, as already explained. Inasmuch as I found
that an Englishman of the name of Townsend had
demonstrated that some differences in the numerical
values given by Perrin and by Sagnac must have been
due to a difference in the primary rays they employed,
it seemed to me that putting everything in absolute
darkness, from an optical point of view, and then ex-
perimenting in the night, thereby cutting off every
trace cof optical light, was a distinct step in advance
of the work of the men referred to.

In brief, then, it has been shown possible to pro-
duce secondary radiograms on a sensitized film, in-
closed in a perfectly dark receptacle, by means of
ahsolutely invisible emanations from various articlps,
including the human body, which have been excited
hy X-rays generated within a black box in a perfectly
dark room.

This apparently startling conclusion loses much
of its mystery when we contemplate that it is entirely
proved at the present time that only about 2 per
cent of the radiant energy that comes to us from the
sun is capable of affecting the human eye. That
bodies on the earth, therefore, while bathed in a por-
tion of the other 98 per cent may be capable of
diffusing some of it is what any thoughtful person
will admit.

A piece of white paper in a beam of sunlight, or
even in a space diffusely illuminated, as is the room
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of a house, receives a small portion of the 2 per cent
of the total energy incident upon its path, and dif-
fuses again a small portion of what it receives,
thereby making it visible to the eye. Why, then,
might we not expect that a piece of zinc or copper
favorably posed to receive a portion of the other 98
per cent, i. e., of the dark energy, should be capable
of diffusing some part of that in such a way as to be
objectively visible t¢ some appropriately devised ap-
paratus for observing it?

It is to be noted in passing that the most favorable
location for getting some of the 98 per cent without
some of the visible 2 per cent is in a dark room. We
have been using the word dark, of course, as applied
to the human eye. It is quite possible, to my mind—
entirely probable—that a mouse, and very likely a
cat, could, if it had the proper intelligence, give us
valuable assistance in rooms to us totally dark which
are doubtless to them comfortably illuminated.

In connection with the work just referred to,
a somewhat painful personal experience seems to me
to be suggestive as to the possible cause of the well-
known inflammation which sometimes follows pro-
longed exposure to the X-rays. A year ago I had
occasion to sleep in the same room in which experi-
ments had been conducted during the day. At the
end of that time I left town, but developed at once
an aggravated attack of inflammation of the eyes and
throat, which yielded to treatment after a few days.
During the first week of this month again I found
it convenient to sleep in the same room where I had
been conducting experiments during the day and
evening. At the end of about the same time all the
symptoms reappeared with which I had suffered a
year ago, with same result—on changing sleeping
rooms the difficulty at once disappeared.

In drawing conclusions from these experiences, it
must be noted that no trouble has been experienced
in the meantime nor before, although I have fre-
quently, durinrg the last six weeks, spent several
hours each day for a week or two at a time around
the X-ray apparatus. In the night the room had
been nearly or quite closed, preventing free air circu-
lation, and the potent protection of eyeglasses was
wanting.

I am forced, under the circumstances, to. believe
strongly that the immediate cause of the troublesome
inflammations was the secondary emanations from
the air or bodies in the room, or the human body
itself, rather than the primary X-rays. This theory
would, of course, necessitate the assumption that the
activity lasts for an appreciable time after the excit-
ing cause has ceased.

To prove this by objective experiment would in-
deed be difficult, since the ions developed by the pas-
sage of the X-rays through the air are, of course,
present for a considerable time after the cessation
of the rays, and the electroscope, which would be ex-
pected to indicate the activity sought, would be dis-
charged by these ions, and we would still be in the
dark.

ALKALI MANUFACTURE BY ELECTRICITY FROM
NATURAL SALTS.

The first six months’ working of the electrolytic
process of manufacturing alkali from natural salts in
England has proved so successful that a wider adop-
tion of the process is to be carried out.
system of manufacturing the alkali from the natural
product is by the decomposition of the two funda-
mental constituents—chlorine and soda—by compli-
cated and not expensive chemical processes, in which
sulphur plays an important part. The methods in-
vented by M. Leblanc, a French chemist, more than
120 years ago have been generally followed ever since
that time. During the past few years, however, Mr.
James Hargreaves and Mr. Thomas Bird have been
conducting an elaborate series of experiments, with
the object of devising some simpler and more econom-
ical method of bringing about the decomposition of
the salt with the aid of electricity.

For the purposes of these experiments a small plant
was laid down at Middlewich, Cheshire, the center of
the salt industry of England. The salt abounds in the
form of brine in large subterranean lakes. In the
electrolytic process, the brine after being pumped to
the surface is conducted into rectangular cells, through
which is passed a strong current of electricity. The
effect of this is to release the chlorine, which escapes
iz the form of gas into pipes, and is conducted into
other chambers, where it is brought into contact with
lime, and produces chloride of lime. The solution of
sodium which is left in the cells passes out through a
diaphragm, and is converted by a bath of steam into
soda solution. By a very simple arrangement in the
construction of the chambers, carbonic acid gas, from
the furnaces which supply the power, meets this soda
solution and its properties are absorbed, with the re-
sult that a strong solution of carbonate of soda is
formed. Then it flows away into vats, where the soda
gradually hardens into crystals, and the processes are
complete. It is then only necessary for the great
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blocks of soda carbonate to he broken up Lo a suitable
size for sale.

A battery of only 56 cells has been at work, but the
profit upon six months’ experimental work is $37,500.
The main features of this new process are economical
production, with very little waste, and the reduction
in price to the consumer of the finished products.

- @
@

SCIENCE NOTES.

The anti-diphtheria serum discovered by Prof. Roux,
of the Pasteur Institute, is now being made in the
form of lozenges for use during convalescence. The
professor had observed that bacilli found in the mouths
of patients several weeks after recovery were liable
to convey the disease to others. The lozenges over-
come this and also render preventive inoculation un-
necessary.

The Greeks and Romans paid special attention (o
the physical culture of their youth, to public water
supplies and baths, and Athens and Rome were pro-
vided with sewers early in their history. During the
middle ages, sanitation received a decided check. Ig-
norance and brutal prejudice prevailed and this was
the most unsanitary period in history. Most European
towns were built compactly and surrounded by walls.
The streets were narrow and winding, and light and
air were excluded. The accumulation of filth was fright-
ful. Stables and houses were close neighbors. The
dead were buried within the churchyards or in the
churches. Wells were fed with polluted water. All
conditions were favorable for the spread of infectious
diseases, and in the fourteenth century alone the Ori-
ental or bubonic plague—the Black Death of recent
historians—carried off a fourth of the population of
Europe. The birth-rate was much less than the death-
rate normally. The cities had to be continually re-
populated from the country. These sentences from a
review in Science of new works on sanitation in our
own times illustrate, by provoking a comparison, the
improvement in our day.

H. D. Richmond points out that it is quite fallacious
to endeavor to test the acidity of milk with litmus-
paper, since it is possible to condemn all fresh milk
as the result of applying that test. Litmus-paper may
be either red containing only the acid, or blue con-
taining the acid with such an amount of alkali that
no red ions are formed, or at some intermediate stage.
If those papers be used to test a partially neutralized
mixture of acids of various strength, contradictory re-
sults may be obtained. Phosphoric acid is a good ex-
ample of three different acidities in one molecule; theé
first acidity is strong, the third is very weak, and the
second is intermediate between the two, and about
equal in strength to the acid of litmus. It has beem
shown that milk contains phosphates with the third
acidity completely neutralized and the second only
partly so, and therefore milk is an excellent sub-
stance to show the peculiar behavior of litmus. If
blue litmus-paper be dipped into milk, the blue litmus,
having the acid completely neutralized, is more alkaline
than the milk, and the two tend to come into a condi-
tion of equilibrium by a portion of the alkali of the
litmus passing to the milk; the consequence is that
the litmus becomes less alkaline and turns slightly
red. If red litmus-paper, which is more acid than
the milk, be used, alkali will tend to pass from' the
milk to the litmus, and turn it slightly blue. This is
the so-called amphoteric reaction. A litmus-paper of
some intermediate stage would be unaffected.—Chem-
ical News.

A German chemist, Herr Gerold, has discovered a
means of preventing the ill-effects which sometimes
arise from the excessive use of tobacco, which is
liable to produce attacks of vertigo, a particular form
of dyspepsia, palpitation, and diseases of the chest.
His procedure consists in steeping the leaves of to-
bacco, before being made up, in a solution of tannic
acid, which combines with the nicotine and forms a
substance quite inactive and harmless. In order to in-
crease the flavor ef the tobacco, it is then treated with
a decoction of marjoram. The flavor of the tobacco
prepared as above described differs in no way from
that of ordinary tobacco; and experiments made with
it on weasels, frogs, and even human beings, have
demonstrated that its use produces no toxic effects
on the organism. The pressure of the blood remains
normal, the heart beats regularly, and the paralysis
which overtakes animals who have been poisoned with
nicotine is entirely obviated. Our contemporary adds
that all smokers will hail with satisfaction the dis-
covery of Herr Gerold. We fear that, as a smoker,
we can scarcely agree with this optimistic statement.
Supposing that Herr Gerold succeeds in removing all
the nicotine, what is left? We doubt that the vast
proportion of tobaccc smokers suffer from consequent
dvspepsia, palpitation, and diseases of the chest, and
lelieve that they will prefer to continue the use of
tobacco than te adopt Herr Gerold’s substitute. If, on
the other hand, a smoker does suffer as our contem-
porary suggests, he would do well to refrain from the
“noxious weed” altogether.
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THE OSTERGREN FUEL OIL ENGINE.

Mr. Oscar P. Ostergren, well known to the readers
of this journal as the inventor of a successful process
of liquefying air, and as a mechanical engineer who
has made some notable improvements in steam engine
design, now comes forth with an invention in which
he claims to have solved the problem of utilizing kero-
sene, heavy oil, or crude oil in an engine with-
out any danger, without the attendant ob-
jectionable odors and deposits, and with but
a tithe of the operative cost of present types
of internal combustion engines. The inven-
tion in question, so far from being an un-
tried mechanical device, has been success-
fully introduced by the Fuel Oil Power Com-

pany, 50 Wall Street, New York. There are I

in progress of construction a 25 horse power
reversible marine engine and also a 30 horse
power four-cylinder reversible self-starting
automobile engine, the designs of which at
present are not for publication. The accom-
panying illustrations, however, represent a
50 horse power stationary engine in perspec-
tive and in section. In order that a state-
ment of the general merits of the invention
may be appreciated at its true worth, some
explanation of the operation becomes neces-
sary.

Broadly considered, the apparatus coms
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piston E' as it completes its upstroke. Combustion
now takes place continually until the charge is con-
sumed. Such is the shape of the cam controlling the
movements of the piston rod F, that the piston E' does
not complete its upstroke until the engine-piston A
has finished one-quarter of its downstroke. During this
interval, fuel is forced into the combustion-chamber

prises three elements—the engine itself, a
pressure device for feeding oil to the engine,
and a compressed air reservoir for starting
the engine automatically. The engine pic-
tured is of the single-cylinder, two-cycle
type. Its hollowed trunk-piston A is fin-
ished off with a conical cap conforming in
shape with the cylinder-head, on which a
spring-pressed poppet valve B is mounted
for the injection of the oil. As the piston
A of the engine moves down, the air within its hollowed
or recessed portion A' is compressed, driven into the
air-jacket C, then through the annular port C!, and into
the cylinder. The blast of air thus forced into the
cylinder discharges the previously burnt gases through
the annular port C* and leaves in their stead fresh, pure
air, which, after compression, and simultaneous eleva-
tion of temperature, is ready to receive the fuel at the
proper period. The evacuated gases are not discharged
into the atmosphere directly, but are allowed to flow
from the annular conduit surround-

SECTION OF A SINGLE-CYLINDER OSTERGREN
FUEL-OIL ENGINE.

and is cut off only when the increasing pressure therein
closes the valve B. When the piston 4 has completed
the second quarter of its downstroks, the piston E' will
still be held up by its cam. Part of the gases escape
through the duct J., passing the valve K, into the com-
pressed-air reservoir H, but only when the pressure in
the reservoir is less than that of the gases and the
spring K.

Not until the last quarter of the downstroke does
the piston E' begin to drop. When the engine-piston
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check valves, L', L*, L7 by which the oil is prevented
from flowing back under the pressure of the upstroke
of the piston A. A valve in the pipe leading from the
pre-heater coil is connected with the centrifugal gov-
ernor of the engine, so that the feeding of the fuel
is controlled in accordance with the requirements of
speed and load at any particular moment.

The pressure within the compressed-air
reservoir H is such that the main piston in
one of the cylinders of a two-cylinder engine
is easily driven down; and the piston in the
other cylinder raised in order to produce a
sufficient compression to insure ignition
even with cold fuel oil. With a single cylinder,
the air from the reservoir drives the piston
down, the momentum of the flywheel forcing
the piston up again in order to obtain sufli-
cient compression. If the engine shaft be
cranked and a relief cock at the top of the
cylinder left open until the air from the
reservoir is allowed to enter, the starting of
the engine is facilitated. Starting is thus
effected by lifting the valve K by a cam on
which the foot of the rod K' rests.

The compressed air of the reservoir can-
not be admitted to the cylinder through the
ducts J and I when the piston is at dead
center, because at that moment the ontlet
duct I is closed. Not until the piston is car-
ried past the dead center can air be allowed
to enter.

Summing nup the meritorious featurec of
this engine, it becomes apparent that the
quick though gradual combustion of the
fuel renders it possible to subject the cylin-
der charge to great pressure. As soon as
the engine has been started by electric spark,
the ignition is effected by reason of the high
compression in connection with the raised

temperature of the atomized oil. By flushing the cyl-
inder with atmospheric air before injecting the fuel,
the well-known impediments of the two-cycle system,
chiefly waste of fuel in scavenging and premature igni-
tion are avoided.

An impulse at every downstroke of the piston is ob-
tained, thereby increasing the power development and
efficiency even above the considerable increase ob-
tained by high compression alone. The peculiar coni-
cal shape of the piston and the cylinder head increases

the capacity for heat absorption and

ing the exhaust port into a fuel pre-
heater in which a worm-shaped
fuel conduit is contained.

On its upstroke the piston 4 closes
both ports C' and C*. The suction
valve D is now opened, whereby air
is admitted into the cylinder. The
valve is kept open during the up-
stroke, but the pressure in the cylin-
der of the air thus admitted is such
that on the downstroke of the en-
gine it does not register more than
seven pounds above the atmospheric
pressure. By the proper adjustment
of the suction valve parts consider-
able latitude in the amount of this
pressure can be obtained in order to
vary the rapidity of the discharge
of the burnt gases.

As the piston continues on its up-
stroke, a part of the air is driven
through the duct I into the compres-
sion chamber E of the auxiliary pres-
sure device, and thence into the
chamber of the valve B. When the
piston has completed about three-
fourths of its upstroke, a cam on
the engine-shaft L will move the
rod F so as to clcse the inlet from
the main cylinder. Both pistons A
and E' have up to this point been
moved at such a rate that the pres-
sure in the chamber of the poppet
valve B and the pressure in the
main cylinder are equal. Such is
the shape of the cam on the engine
shaft that the rod F and piston E'
will move very rapidly while the
motion of piston A is retarding to-
ward upper dead center. This con-
dition, assisted by means of the
large difference in proportion of

radiation, and renders it possible to
divide the space containing the
charge into a central portion favor-
able for immediate ignition. From
this central portion compartments
ramify into which the flame can en-
ter only as the mixing of the vapor
and atmospheric air progresses. The
oil, spread in a fine mist, is con-
sumed because of ignition by com-

pression, without harmful conse-
quences if it should be too 1lib-
erally supplied. The ignition

does not start in any one par-
ticular spot, as when an electri-
cal spark is employed, but at any
point within the combustion-cham-
ber where the conditions are most
favorable.

-

A ¢ DMob?» Cartridge for
Strikes,

The many strikes of late years
have led army officers to direct
their inventive skill to the devis-
ing of a bullet that will be not more
deadly to armed mobs, but much
less dangerous than the one now in

Use in

use. A bullet from the present rifle
will pierce 18 inches of pine at
500 yards; the human body has

only a resistance of 3 inches of this
wood. The Ordnance Department
has therefore devised what is now
popularly called the ‘“mob cart-
ridge,” but which the Department
euphemistically terms ‘“multi-ball
cartridge, caliber 30.”

The cartridge is composed of a
service case charged with a full
charge, about 34 grains of smoke-
less powder, and two round balls

final clearance volumes in the two
compressors, soon causes the pres-
sure in the chamber E and the
poppet-valve chamber to exceed that in- the main cylin-
der. Consequently when the piston A has completed its
upstroke and the piston E' is about half way up, the
pressure in the poppet-valve chamber is such that the
valve B is opened. The charge of oil contained within
the valve chamber is now forced into the main cylinder
head, under the constantly increasing pressure of the

OSTERGREN 50 HORSE POWER FUEL-OIL ENGINE.

A has completed its downstroke, the auxiliary piston
has returned to its initial position, that is, the posi-
tion shown in our sectional view. As it falls, the
piston E sucks a charge of oil into the poppet-valve
chamber B. The oil is fed by gravity or by pressure
from a tank into the worm of the previously mentioned
pre-heater, and raised to about the height of the three
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held in the neck of the case by a
cannulure at the lower end and a
crimp at the upper. The balls are
made of a mixture of lead and tin in the proportion of
16 to 1, and are slightly coated with paraffine. The
diameter of the ball is 0.308 inch, and the weight is 42
grains. The cartridges have sufficient accuracy for
effective use at 200 yards, at which range a slight ele-
vation is required. At one hundred yards it is neces-
sary to fire point blank.
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AN IMPROVED TYPE OF SWAGE BLOCK.

We show in the accompanying engraving an im-
proved type of swage block invented by Mr. Horace
B. Blood, of 89 Webster Avenue, Rochester, N. Y. For
the benefit of those of our readers who are not ac-
quainted with the term, we would define a ‘“swage
block” as a heavy iron block or anvil provided with
notches and perforations which may be used by black-
smiths in shaping metal. The swage block illustrated

AN IMPROVED TYPE OF SWAGE BLOCK.

is so arranged that it may be readily clamped in any
desired position and may as readily be released when-
ever it is necessary to adjust the anvil to a different
position. The block it will be observed has trunnions
or journals which engage open bearings formed on the
top of the standards of the frame. The standards are
connected with each ‘other at their lower ends by
bolts. Midway of their height they are connected by
a clamping device which consists of a rod revolubly
secured to one standard and threaded into a nut in
the other standard. By operating a crank on this rod
the upper ends of the standards may be drawn to-
gether to bind against the ends of the swage block and
hold it from turning. Inwardly-directed flanges are
formed on the standards just below the trunnion bear-
ings, and these on being drawn inward form firm
supports for the swage block when in horizontal posi-
tion. © The recesses lying be-

tween these flanges receive and
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A METHOD OF MAKING GLASS MODELS OF
MINES.

The Hill-Chamberlin Manufacturing Company, of
New York city, has a patented method of making glass
models of mines which enables them to reproduce in
solid glass to an accurate scale all the underground
workings and surface features of gold, silver, copper,
iron, or coal mines.

The models are constructed of thick sheets of clear
white glass, laid one upon another, and bolted together,
thus forming a unit. The underground workings of
the mine are excavated from the glass, and all drifts,
shafts, stopes, winzes, upraises, crosscuts, etc., are
shown as miniature excavations exactly as they exist
in the mine. The top of the model, representing the
surface of the ground above the mine, is cut to accu-
rately represent the topographical features of the sur-
face. Future workings can be added to the model ar
the development of the mine progresses.

The sheets or plates of glass are fastened together
by small bolts, one in each corner serving for the pur
pose; the holes for the same being drilled perfectly
true and of uniform diameter, great care being taken
to prevent even the smallest chips at the edges. The
holes are drilled with such precision that no extra
clearance is left between the bolts and the sides.

After the plates are securely bolted together, the
edges are ground to a uniform plane on a horizontal
iron disk charged with sand, and are then smoothed
and polished. The top plates, intended to represent
the topographical features of the surface, are ground
upon upright iron mills and stones of various shapes
and sizes, and are afterward brought to the same
high polish as the sides.

The underground workings of the mine are exca-
vated from the glass by small steel disks and drills of
various shapes and sizes, charged with carborundum;
the greatest care being necessary to prevent tool marks
and small chips appearing in the cuttings. Stopes and
other workings between fhe levels can thus be shown
either vertical or on the dip of the vein. Shafts and
winzes are shown in the model as rectangular openings
with smooth sides. Veins and fissures are shown ex-
tending downward from the surface, and on their proper
dip and trend across the property, by use of a sawing
machine capable of cutting through glass of great thick-
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ness; being constructed as an endless band charged
with carborundum and running at great speed.

An excellent representation of ore in place in the
vein is accomplished by filling the saw cutting with
a semi-transparent colored substance mottled to show
the structure of the vein.

In assembling the various plates the horizontal
planes are coated with a transparent substance ad-
justed to the same refractive index as the glass, there-

A GLASS MODEL OF A MINE SHOWING UNDERGROUND
WORKINGS.

by making the entire model optically homogeneous
and avoiding the annoying reflections caused by a
series of horizontal polished planes.

@O
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THE “ 800" SHIP CANAL SYSTEM--THE FIFTIETH
ANNIVERSARY OF ITS COMMENCEMENT,
BY DAY ALLEN WILLEY.

This month marks the fiftieth anniversary of the
digging of the Sault Ste. Marie Canal system. On
June 4 a celebration, international in its character,
commemorated the work begun a half century ago.
Representatives of the United States and Can-
adian governments, in addition to prominent offi-
cials of Michigan and other States bordering on the
Great Lakes, participated. Their presence was appro-
priate; for the importance of the canals both to this
country and the Dominion is indicated by the traffic

which passes through them.
Since the gates of the canal

securely hold the swage block : o
when turned to vertical posi- RacRR e
tion. When the swage block is |
held at other angles the
flanges sink into grooves
formed in the ends of the
block around the journals. The
usual variety of notches, re-
cesses, perforations, etc., are
provided for assisting in up-
setting bolts, shaping horse-
shoes, and forming all other
devices which a blacksmith
may be called upon to make.
The construction of this swage-
block is the extreme of sim-
plicity, and the operator will
find the tool useful because it
may be so easily released from
one angle, so readily adjusted
to any other angle, and then
S0 quickly and firmly clamped
in the required position.

THE RAPIDS OF SAULT STE. MARIE.

locks were first opened, the
commerce of the upper lakes
has developed to such an ex-
tent that during the past year
nearly 36,000,000 tons of
freight passed into Lakes Hu-
ron and Superior. This is an
increase of 7,500,000 tons over
any previous year in the his-
tory of the canals, and, as is
well known, is far greater than
that of any other artificial
waterway in the world. In
fact. the “Soo” has been con-
trasted with such passages as
the Suez, which, furnishing a
short route between two conti-
nents, is perhaps the next in
commercial importance. This
canal, although it cost $140,-
000,000 in round numbers,
represents an average yearly
traffic of less than 10,000,000

5. 8. “NORTHLAND” AT SAULT STE. MARIE.

~

GATE-OPERATING MECHANISM AT SAULT STE. MARIE.
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tons, sc that the hnusiness done by the “Soo” is more
than three times as great.

The history of the American enterprise is of inter-
est, since it may be called the pioneer cngineering
work of the Northwest. In 1852 Congress made a land
grant of 750,000 acres to the State of Michigan, which
enabled the commonwealth to begin work. Excava-
tion was begun on June 4, 1853, and, considering the
crude facilities for construction, the canal wag com-
pleted in a remarkably short period, being opened in
June, 1855. The Canadian system or the St. Mary’s
Falls Canal parallels the north shore of St. Mary’s
River. It is but 1 1-3 miles in length, and is a com-
paratively new project, having been completed less
than a decade ago. With the completion of these
systems began a new era in lake commerce. As the
vast natural resources of the country tributary to
Lake Superior were afforded an outlet to market by
this means, the number of vessels passing through
the Amnierican canal increased to such an extent that
the necessity of enlarging the waterway was made
imperative. The passage was widened and deepened
to such an extent that it was practically rebuilt. With
the greater depth of water, Vessel builders con the lakes
availed themselves of the opportunity to ccmstruct
larger craft. It may be said that marine architecture
has developed in proportion to the improvements made.
Then came the development of the great ore beds in
the Mesabi range and vicinity, from which about 22v,-
000,000 tons have thus far been taken. This was a
most important factor in further expanding the com-
nierce of the upper lakes passing through the canals,
until in 1895 no less than 17,956 vessels were locked
through, carrying 16,807,000 tons of freight. It is to
be noted, however, that in less than ten years the
traffic has more than doubled. This is why the further
enlargement of tiie Michigan canal is under considera-
tion, and it is not unlikely that the government will
decide upen plans Lo be carried out within the next
few years. As it is, the famous Poe lock was not
opened to navigation until 1896, but in ‘spite of its
great capacity blockades are quite frequent.

A comparison with other notable waterways in addi-
tion to the Suez gives a clearer idea of the importance
of the American Sault. While one of the shortest of
canals (its length is only three miles), from 75 to 125
steamships, barges and other craft pass through it
every 24 hours, despite of the fact that lake carriers
have been so greatly enlarged. The Suez, including
the lakes which form a portion of its channel, is 100
miles long, and its tolls annually amount to about
$15,000,000. The Kaiser-Wilhelm Canal, which is 61 1-3
miles in length, cost $40,000,000, yet its annual traffic
represents only about 2,500,000 tons, while its yearly
receipts range from $275,000 to $300,000. The Man-
chester Canal, which has given the city of this name in
Great Britain the advantages of a seaport, is 35%
miles in length and cost in round numbers $75,000,000
including its wharf system. The freight tonnage pass-
ing through it annually has increased to about 2,500,-
000, while its tolls aggregate between $1,000,000 and
$1,250,000. Next to the Sault, its locks are among the
most extensive in the world, being 600 feet in length.
Of the smaller European canals, the North Sea is prob-
ably the most important, being 16 miles in length and
having a traffic of about 5,000,000 tons of freight yearly.
Its cost was $40,000,000. The Elbe and Trave Canal in
northern Europe is 41 miles in length, but navigable
only by small vessels, as it is but 10 feet in depth. The
Cronstadt in Russia, 16 miles in length, has a depth
of 201, feet and cost $10,000,000, the former costing
$6,000,000. The waterway which will connect Berlin
with the ocean will be one of the most important when
completed, as it will have an average depth of 25 feet
and will represent an outlay of about $50,000,000 accord-
ing to the calculations -of the engineers. Considering
the difficulties involved in its construction, the cost of
the Sault canal in its enlarged form is not considered
excessive, being less than $10,000,000. It is the deepest
fresh-water canal, with one exception, in the world,
craft drawing 18 feet of water being able to go through
its locks without difficulty.

As already stated, the building of the Sault Canal has
proved a stimulus to the development of shipbuilding
on the lakes, allowing ore barges and steamships capa-
ble of carrying as high-as 7,500 tons of cargo to he
constructed for the service between the Lake Superior
deposits and the receiving ports on Lake Erie. It also
led to the building of the Northern Steamship Com-
pany’s fleet of vessels for passengers exclusively,
which are notable for their proportions. Incidentally,
it might be added that yearly 60,000 passengers go
through the Canadian and American canals. In addi-
tion to iron ore, lumber and grain constitute a large
proportion of the tonnage, although the bulk of the
27,000,000 tons mined in the Mesabi region and vicinity
during 1902 was shipped to the smelters by vessel. In
fact, the construction of the canals has led to consider-
able railroad building in Pennsylvania. It is perhaps
unnecessary to refer to the Pittsburg, Bessemer & Lake
Erle, completed principally to carry this ore from its
lake terminus at Conneaut to the Pittsburg district,
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representing 233 miles of track and a cost of $10.000,009.

One factor which aided in the construction of the
American canal was the comparatively small difference
between the level of Lake Superior and that of Lake
Huron—20 feet; but it contains the most capacious
lock of any waterway in the world—the famous Poe
lock, named after the engineer who planned it. This is
800 feet in length, 100 feet in width, and 21 feet in
depth. The entire length of its side walls is 1,100 feet,
ranging in thickness from 20 feet at the bottom to
10 at the top. The flow of water is controlled by five
gates of steel, the upper ones having a height of 2615
feet, the intermediate 43, and the lower 25 feet. HEach
leaf of the smaller gates weighs 100 tons, the larger
representing 190 tons. Two plants are utilized, that for
operation being entirely independent of the pumping
machinery. The latter consists of twelve engines, of
which three are of 350 horse power each, which are
held in reserve for emptying the lock in case of acci-
dent. They are connecied with three 30-inch centrifugal
pumps, and it is an actual fact that the lock chamber
can be filled and emptied in seven minutes. It is filled
by means of lateral sluices. This lock represents more
than half of the cost of the canal, as the total outlay
for it was $5,000,000. The other lock on the American
waterway is but 500 feet in length and 80 feet in width.
This is termed the Weitzel, and with its companion
furnishes the necessary canal levels.

Reference might be made to the somewhat curious
combination of power and ship canals in this locality.
Not only are vessels afforded passageways on the Amer-
ican and Canadian sides of the river, but, as is well
known, two of the most extensive power canals in the
world have been constructed as well, both by the same
company. The American canal represents a cost of
about $4,000,000, being two miles in length, 30 feet in
depth, and having the remarkable width of 200 feet.
It supplies power for a series of 320 turbine water-
wheels, and is calculated to develop at least 57,000
horse power for generating electrical current and other
purposes.

Motor Racing and Motor Records—A Retrospect.
BY OUR LONDON CORRESPONDENT.

In view of the very great interest that is being
aroused in the forthcoming race for the Gordon Ben-
nett Cup in the United States, France, Germany, and
England, a few notes on the past history of motor-car
racing may not be unacceptable. In 1890 Gottlieb
Daimler introduced the petrol gas-motor, and in 1894
M. Pierre Giffard, an editor of the Petit Journal, organ-
ized a motor race, or rather a trial race, from Paris to
Rouen. Handsome prizes were offered, and the com-
petitors started, some using steam, others petrol cars.
The winning car (a Panhard-Levassor with a 315 horse
power Daimler engine) reached a trial speed of 13
miles an hour.

In 1895 a race from Paris to Bordeaux and back again
to Paris took place. M. Serpollet, who in 1889 had pro-
duced a steam-driven tricycle fitted with his own type
of boiler; Comte de Bion and M. Bollée entered steam-
cars.  An electric car, the Jeantaud, also took part, but
the petrol cars proved their superiority and carried off
the prizes, which amounted to £2,500.

The winner was Mr. Levassor, who drove a 3.5 horse
power carriage (driven by a Daimler motor) weighing
about 12 hundredweight. The total distance was 732
miles, and this was accomplished in just under 48
hours 47 minutes, or at an average speed of nearly 15
miles an hour.

“Prior to this race,” said M. Charles Jarrott in a
recent paper read before the Automobile Club, ‘“sev-
eral racing events had been held which had aroused
some little interest, but it was not until this really
great race that any of us realized the future of the
automobile. As a physical feat it was marvelous.

The great point, however, which was forced
home on our mind was the fact that the possibilities of
the motor had been proved. Both the distance that
was covered and the average speed of nearly 15 miles
an hour which was maintained, seemed to us marvel-
cus.”

It was after the Paris-Bordeaux race of 1895 that the
Automobile Club of France was formed, the pioneer
of the many great motor clubs to be found all over the
civilized world.

In 1896 a Paris-Marseilles-Paris race, a distance of
1,061 miles, was organized by the new club. It was
won by M. Majade on the first four-cylinder, four horse
power Panhard-Levassor car built by the now world-
famous firm, in 67 hours 43 minutes, at an average
speed of over 16 miles an hour. Of twenty-two starters,
only nine finished, as the weather was very unfavor-
able.

The second car—a Panhard—was driven by the
Chevalier René de Knyff—one of the most famous
of modern chauffeurs—who can boast the proud dis-
tinction of having attained the fastest speed on a car
during a contest.

At one stage of the Paris-Vienna race the chevalier
was timed to be traveling on a down grade at no less
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than 98 miles an hour. The third car—also a Panhard
—was driven by Mr. Levassor, who experienced a very
bad smash-up in trying to avoid a dog and died shortly
afterward. His mechanic, however, drove it into third
place. Among other competing cars were some made
by Delahaye, Peugeot and De Dion-Bouton.

In the Paris-Bordeaux race of 1897 the Chevalier de
Knyff came off victor. The distance (573 kilometers ==
356 miles) was done in 15 hours, an average of 38 Kkilo-
meters (24 miles) per hour. In the Paris-Dieppe and
Paris-Trouville races of this year an average of 26
miles an hour was maintained.

In July, 1898, the Paris-Amsterdam race, the first ot
the big inter-country races organized by the Paris
Automobile Club, took place. The winner was M. Char-
ron, who did the 152 kilometers on an 8 horse power
Panhard in 33 hours 4 minutes—or at an average of
27 miles an hour. In this contegt some of the four-
cylinder, 8 horse power Panhard cars were seen for
the first time.

The two big events of 1899 were the Paris-Bordeaux
race and the “Tour de France.” The former—351 miles
—was won by M. Charron on a 12 horse power Pan-
hard, who came out with an average cf 34 miles an
hour, the distance being accomplished in 11 hours 43
minutes without a stop. In the Tour de France, the
longest motor race ever held, the Chevalier de Knyff,
on a 16 horse power Panhard, did the 1,440 miles in 43
hours 33 minutes.

Other races of 1899 were the Paris-St. Malo (200
miles), won by M. Antony on a 16 horse power Mors
in 7 hours 32 minutes; the Paris-Ostend (204 miles),
in which M. Giradot on a Panhard and M. Levegh on a
Mors tied for first place; Paris-Boulogne (143 miles),
won by M. Giradot on a Panhard, and the Bordeaux-
Biarritz, won by M. Levegh on a4 16 horse power Mors.

In June, 1900, came the first Gordon Bennett race.
In 1899 Mr. James Gordon Bennett presented the Auto-
mobile Club de France with a work of art to be raced
for by motor cars and to be held as an international
trophy. It is generally known as the “Gordon Bennett
Cup,” but it is in reality no cup, but a piece of plate
in the form of a model of a motor car carrying two
figures, “in anything but motor-car costume,” as some
one has remarked. The ‘“cup” is now to be seen in
the drawing-room of the club house of the Automobile
Club in Piccadilly.

The rules for the cup include the following: Any
recognized club may enter three cars to represent its
own country; every car competing must have been con-
structed entirely in the country it represents; the race
must be held in the country holding the cup, or failing
that, in France.

The first Gordon Bennett race was from Paris to
Lyons, a distance of 556 kilometers. It was won by
M. Charron, who drove a Panhard-Levassor car; his
average worked out at 61 kilometers.

In July, 1900, a Paris-Toulouse-Paris contest took
place. The winner was M. Levegh on a 24 horse power
Mors, who covered the distance of 836 miles in 26
hours 43 minutes, or at an average of 42.7 miles an
hour.

It was in this race that the really big racing car
made its appearance for the first time. The 24 horse
power Mors beat the Panhard cars, and the fierce ri-
valry between the two great firms then had its origin.
In the Paris-Bayonne race De Knyff attained a mean
speed of 43.4 miles an hour; the distance being 208
miles. He drove a 20 horse power Panhard, and dur-
ing one part of the race he is said to have done 34
miles in 33% minutes. The other interesting races of
1900 were the Bordeaux-Perigueux (252 Kkilometers),
won by M. Levegh in 2 hours 40 minutes, or at an
average of 51 miles an hour, and the Paris-Rouen—
the first alcohol race ever held.

Motor-car racing now became exceedingly popular
on the Continent, and space forbids anything but the
briefest mention of the most famous contests.

On May 29, 1901, the Paris:Bordeaux race (328 miles,
not counting the neutralized sections), was held and
was won by M. Fournier on a 60 horse power Mors in
6 hours 11 minutes, at an average of 533 miles an
hour. His fastest timed piece was 17% miles in 15
minutes. In this race the 50 horse power Napier
made its appearance for the first time.

The Gordon Bennett cup race was run simultaneously
over the same course. The only three competitors
were all Frenchmen, viz., MM. Charron, Levegh and
Giradot. Only the last-named finished.

In June, 1901, came the Paris-Berlin race, when
M. Fournier again proved victorious, covering 686
miles in 16 hours 33 minutes, or at a mean velocity of
over 44 miles per hour, excluding 63 miles of “con-
trolled” district, through which each competitor had
to follow a cyclist at 6 or 8 miles an hour in order
to insure the safety of the public and effectually pre-
vent an attempt at racing through crowded places.

The Paris-Vienna and the Gordon Bennett cup races
were the most important racing fixtures of 1902. The
latter was run over part of the same course (Paris-
Innsbriick, 379 miles) as the former, and at the same
time. It was won by Mr. S. F. Edge, A. C. G. B. 1, the
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only English representative; France—the only other
nation represented— :ntered three chauffeurs.

‘“Personally, I shall never forget,” writes Mr. Jar-
rott, “my elation when I saw the great hope of France
—PFournier—out of the race on the first day, Giradot
having already finished his effort soon after the start,
leaving De Knyff the sole champion for France. With
Edge in slight trouble, but still going well, England’s
hopes at the end of the first day were much brighter
than at the beginning.”

The Paris-Vienna contest was won by M. Marcel
Renault on a 16 horse power voiturette. The distance
was 615 miles (after deducting the Swiss or neutral-
ized portion of the route), and it was done in 15 hours
47 minutes 43 seconds, or at 40 miles an hour. It is
noteworthy that 75 per cent of the starters arrived at
Vienna. M. Henri Farmar was second (16 hours 0
minutes 30 seconds), M. Edmond was third (16 hours
10 minutes 16 seconds), and Count Zborowski was
fourth (16 hours 13 minutes 29 seconds).

The other most important contests of 1902 were the
Circuit du Nord Alcohol race, 5711% miles (865 kilo-
meters), won by M. Farmar on a 40 horse power Pan-
hard in 11 hours 55 minutes, or at an average of 47.69
miles an hour, and the Circuit des Ardennes (318 miles,
512 kilometers), won by Mr. Charles Jarrott in 5 hours
53 minutes 39 seconds, giving an average speed of 54
miles an hour. M. Gabriel was second, and Mr. W. K.
Vanderbiit, Jr., third.

The superiority of the petrol car over the steam or
electric for racing purposes has been abundantly proved.
According to the Hon. C. S. Rolls, steam cars have
only gained first place on two occasions, viz., the “Con-
cours du Petit Journal” in 1894, and the Marseilles-
Nice-Turbie race in January, 1897, when a De Dion
brake covered the rough and hilly route of 145 miles
in 73 hours. '

MOTOR-CAR RECORDS IN LONG DISTANCE RACING.

[
Mean Speed H. P. of
Year. Course. of Winning | Winning
Car. Car.
Miles an hour. |
July, 1894 Paris-Rouen (128 km.) 13 3%
June 11, Paris-Bordeaux-Paris (1,200 km.) 15 3.5
1895 (Winner M. Levassor)
Sept. 24, Paris-Marseilles-Paris (1,700 km.) 16 4
1896 (Winner M. Mayade.)
1897 Paris-Bordeaux 24
(Winner Chevalier Rene de Knyff.)
July 24,1897 Paris-Dieppe (170 km.) 25 3
July 7, 1898|Paris-Amsterdain-Paris (1520 km.) 2 8
(Winner M. Qharron)
May 24, 1899 Paris-Bordeaux (565 km.) 34 12
(Winner M. Charron)
July 16, 1899 Tour de France (2,219 km.) 29 16
(Winner Chevalier R. de Koyff.)
July, 1900 Paris-Toulouse-Paris 4 24
(Winner M. Levegh)
May 29, 1901 Paris. Bordeaux (527 km.) 5334 60
(Winner M. Fournier)
June 27-30 Paris-Berlin (1,198 km.) 44 28
1901 (Winner M. Fournier)
1902 Paris-Vienna 40 16
(Winner M. Renault)

THE GORDON BENNETT CUP.

Year. Course. Winuer,
June, 1900 Paris-Lyons M. Charron on a Panhard-Levassor
1901 Paris-Bordeaux M. Giradot on a Panhard
Mr. F. S. Edge on a Napier

1902 Paris-Innsbruck

A Remarkable Surgical Operation by Which Sight
Was Restored to a Congenitally Blind Man.

Readers of the ScieNTiFIC AMERICAN have doubtless
noticed in the daily press brief accounts of the re-
markable case of a man whose sight has been restored
after thirty years of blindness. In the current num-
ber of the Lancet, Dr. A. Maitland Ramsay, the sur-
geon by whose skill the unfortunate was enabled to
see the world which had been shrouded in blackness
to him since his birth, publishes a very complete ac-
count of the case.

The patient, aged thirty years, blind from birth, was
brought to the Glasgow Ophthalmic Institution on Feb-
ruary 24, 1903. He had been allowed to run about
as he pleased, no attempt to educate him having ever
been made. He became, however, so familiar with
the country district (a few miles from Glasgow) in
which he resided that he could go about without the
slightest fear; and his hearing was so acute that he
knew at once if there was anything unusual on a road
along which he was walking, and thus he never had
any difficulty in keeping himself out of danger. As
he passed along a road he could tell a wall from a
hedge by the sound of the air comingy through the
leaves and branches of the latter. He could easily go
on an errand to any house in his native village, for
the resonance of his footfall—quite different in sound
when he was passing a building from what it was
when he was opposite an open space—enabled him,
perfectly familiar as he was with his surroundings, -to
count the houses as he passed, and thus to turn cor-
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ners and finally to stop at the one which he wanted.
He distinguished different blossoms partly by touch
but chiefly by smell, and by dint of asking questions
he got at last to know so much about their form and
color that he could arrange them in a bouquet. Oc-
casionally he worked in the harvest field and he could
bind the corn and arrange the stooks as well as any
of the other laborers.

The patient was quite unable to distinguish objects,
although he could tell day from night and could easily
perceive a light and locate it accurately; he seemed to
have had no perception of bright colors.

As a cataract seemed to be the only obstacle to vision
Dr. Ramsay resolved to operate and extracted the lens
from the right eye on March 11, and that from the
left eye a week later. Both lenses were small and
shriveled and the nucleus of the right was calcareous.
For about ten days after the operation on the left
eye the patient appeared to be quite dazed and could
not realize that he was seeing. The first thing he
actually perceived was the face of the house surgeon.
He said that at first he did not know what it was
that he saw, but that when Dr. Stewart asked him to
look down, the sense of hearing guided his eye straight
to the point whence the sound came, and then, recall-
ing what he knew from having felt his own face, he
realized that this must be a mouth, and that he must
be looking at a face. Once he properly understood
what vision meant he made very rapid progress and
his extraordinarily retentive memory enabled him, to
take full advantage of everything that he was told.
He was quite ignorant of color, but learned to dis-
tinguish hues very quickly. The first tint that he saw
was red. A red blanket lay across the foot of his bed.
He asked what it was and was told, and never after-
ward did he have the slightest hesitation in discrimin-
ating red again. He was shown a narcissus, and on
being asked to describe it he immediately recognized
the flower and knew from his old bouquet-making ex-
perience that it was white and yellow, but he now
for the first time also became aware of the little red
band in the center and at once called attention to it.
When he was shown a bunch of daffodils he recognized
them by their smell and immediately said that they
must be yellow. The color that took him longest to
master was green, but he can now name all ordinary
tints readily and correctly. His difficulty with green
is hard to explain unless it be that with green he
has no smell-association such as he had with colored
flowers. Unlike Loeke’s blind man, who imagined that
‘“scarlet was like the sound of a trumpet,” he does
not seem to connect any distinct ideas with particular
colors except that he said that red gave him a feeling
of pleasure and that the first time he saw yellow he
became so sick that he thought he would vomit. The
latter feeling, however, has never recurred.

He rapidly learned the letters of the alphabet and
figures and he will soon be able to read and to reckon.
From the very first he saw everything in its actual
position, showing that the retinal inversion of a pic-
ture is interpreted psychically without any education.

He could count accurately after he had looked at
objects one by one and seemed to derive much help
in his calculations by pointing with his finger. Here
again he seemed to translate touch into vision and
to arrive at a perception of the whole through the
perception of the individual parts. He cannot take
things in at a glance. He does not see the passers-by
on the opposite side of the street quickly. He looks
most intently and moves his head backward and for-
ward and from side to side as if trying to get a view
of them all round before he can make up his mind
what he is seeing; in a room, however, he can dis-
tinguish things much more quickly. With any com-
plex outline, however, or group of outlines, he still
has considerable difficuity, though pictures are no
longer to him, as they were at first, mere masses of
confused color. '

He was able to estimate size and distance more
readily that might have been anticipated, although he
said that he felt that if he were out of doors by himself
he would be “wandered.” From the time he got out
of bed after the operation he could guide himself with
ease through a dcorway and walk about on the level,
but he had considerable difficulty in ascending a stair,
because the steps seemed so high that to begin with
he raised his foot much farther than was necessary
and without meaning to do so went up two steps at
a time. Whenever he discovered his mistake he be-
gan to pay attention to the rise of each and he has
now no difficulty in estimating their height. This, of
course, was part of his difficulty in judging distance,
though when he first looked out of a window on to the
street and saw the pavement below he said that he
felt that if he had a stick he should be able to touch
it. Before the operation he could' guide himself fear-
lessly through a ward without coming in contact with
the beds or any other obstacle that might be in the
way, but since he has been able to see he says that
he has lost all that feeling of confidence and when his
eyes are shut he is afraid to move and is impelled to

© 1903 SCIENTIFIC AMERICAN, INC.

429

open them to ascertain where he is going—so much
so Lwaat he does not know what he would do if he again
became blind.

When he' is requested to look in any particular di-
rection he is unable to cause the ocular muscles to do
what he wishes, and the balls oscillate and one or
other turns inward to such an extent that a portion of
the cornea is hidden by the inner canthus. 'This want
of control renders it very difficult to make a satis-
factory opht{halmoscopic examination, but as far as
can be made out the fundus oculi is normal; indeed,
the functional activity of the optic nerve since the
cataracts were removed is very remarkable and is in
striking contrast to the purposeless muscular move-
ments. Disuse has crippled the function of the latter,
but seems to have had but little effect on the activity
of the former. The eye is a receptive organ and the
light that gained access to the retina through the
opaque lens proved stimulus sufficient to maintain the
optic nerve in health, while the want of visual power
deprived the co-ordinating center in the brain of all
stimulus to develop and hence the ocular muscles are
not trained to obey the dictates of the will.

New Motor Cycle Records.

On the Empire City track new records were made
for motor cycles on May 27, 1903. B. Oldfield made
a three-mile trial with the following result: One
mile, 1 minute 63; seconds; two miles, 2 minutes 12
seconds; three miles, 3 minutes 19 seconds. The
second mile was made in 1 minute 51, seconds. The
record for the track was 1 minute 6 4-5 seconds, made
by Fournier on October 9, 1901.

Albert Champion made a five-mile trial with his
four-cylinder motor cycle. His times were: One
minute 14 seconds, 2 minutes 24 seconds, 3 minutes
57 seconds, 5 minutes 9 seconds, 6 minutes 161 sec-
onds. Then he went for a mile with a flying start.
He made the half in 351% seconds and the mile in 1
minute 6% seconds.

This time for the mile is lower than the new record
established by Fred Chase, the English motor cyclist.
Chase made the mile with a flying start in 1 minute
6 3-5 seconds at Canring Town. The previous Ameri-
can record was 1 minute 10 2-5 seconds, made on the
Vailsburg track by Champion last year. The timing
was done by three competent horsemen, but the fig-
ures cannot be accepted as a record.

@t
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‘The Current Supplement.

The Paris correspondent of the ScieNTIFI¢ AMERI-
cAN opens the current SvrprLeEmENT, No. 1431, with
an article on the Paris-Versailles road, illustrated by
many striking pictures. Sir Oliver Lodge continues
his admirable discussion of electrons. Count Arco,
who in conjunction with Prof. Slaby invented the
Slaby-Arco system of wireless telegraphy, contributes
a paper on a new process for tuning spark telegraph
stations. Something about the preparation and use
of decalcomania papers will doubtless be welcomed.
“Restorations and ‘Fakes’” is the title of an enter-
taining archaological article which deals with the
skill of the modern craftsman in repairing and re-
modeling ancient statuary. John D. Rees tells much
of interest about domestic life in India. Mr. A. F.
Yarrow has made some instructive experiments to
ascertain the best design of screw propulsion for
shallow-draft boats. His conclusions are published
in the current SveprL.EMENT. Mr. William J. Hammer
discusses the treatment of diseases by ultra-violet
rays.

Third rail troubles from sleet adhering to the rail
have been overcome on the line of the Aurora, Elgin
& Chicago Railway. A solution of brine, stored in a
tank on the front platform of the car, is fed upon the
rail through a 14-inch rubber tube. 1t is applied 5 feet
to 10 feet in front of the first contact shoe, and acts
so quickly that the first shoe, it is said, will get cur-
rent, this treatment apparently rendering the ice a
good conductor. Eight gallons of brine suffices, so it
is reported, for a run of 24 miles.

—————— - — e ——————

Harvey T. Woodman, of Mount Vernon, N. Y., died
on May 25. For more than forty years he was en-
gaged in the collection of shells, corals, and prehis-
toric relics and fossils for museums, colleges, and pri-
vate collectors. It was he who remodeled Castle Gar-
den into its present Aquarium. He likewise helped to
build college museums of natural history for Harvard,
Princeton, Columbia, Cornell, and other universities.

- @ —

Thomas A. Edison has been appointed one of the
Board of Technical Directors of the Marconi Wire-
less Telegraph Company. He has formally transferred
to the Marconi Wireless Telegraph Company several
patents having a bearing on the transmission of wire-
less messages. It is rumored that Prof. Michael I.
Pupin, of Columbia University, will likewise join the
company as a technical adviser.
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A NEW APPARATUS FOR DETERMINING THE RESIST-
ANCE OF ROAD VEHICLES TO TRACTION.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

Some interesting experiments have been carried out
for some time past in Great Britain by Prof. Hele-
Shaw and a committee of engineering experts, to de-

GENERAL VIEW OF THE RECORDER.

termine the resistance of road vehicles to traction.
Although the scope of these investigations has been
conducted upon an extensive basis, they will be of
value chiefly to chauffeurs.

For the purpose of his investigation Prof. Hele-
Shaw devised a new dynamometer specially made for
these experiments concerning the resistance of road
vehicles to traction. The apparatus comprises a castor
frame AA shown in the diagram, in which frame is

—_—
AO/

TOP PLAN OF THE RECORDER.

mounted the wheel B; a system of levers CC for
transmitting to a small plunger E the pull exerted on
the wheel; and a recording gage for registering the
same, as well as a recording tachometer. The castor
frame is rectangular in shape and is constructed of
wrought iron. The frame is 6 feet in length. The
end plates are drilled with three sets of holes, thereby
enabling the sides to be adjust-
ed to 10 inches, 14 inches or 16
inches apart to accommodate
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the weight of the frame and wheel. This gives a
weight corresponding to 314 tons on a four-wheeled
vehicle. By this system of loading, the weights can
be varied by steps of 56 pounds, the weight being al-
ways placed equidistant on either side of the frame, so
that perfect equilibrium is constantly maintained.

The castor frame is attached to the car by fixture
to the levers, which transmit the force to the water
by means of a swivel joint D so that freedom is
given to vibration or vertical bouncing, such as is
encountered when traveling over rough, uneven
ground, while furthermore it enables the car to fol-
low freely round any curve without disrupting, the
records being so held that the experimental wheel is
always vertical.

The system of levers is arranged in such a manner
that the frame can be raised or lowered to accommo-
date a wheel of any diameter or any angle of draft
without disturbing or altering the leverage of the
mechanism. The arrangement of these levers may be
described as follows: There is a fulecrum which may
be raised or lowered in a vertical slot in a steel casting
firmly fixed on the back of the car, upon which is fixed
a pair of bell-crank levers. The lengths of these levers
from the fulcrum are respectively 14 inches and 28
inches. The longer arm is vertical, and the other
smaller lever is horizontal. Two parallel vertical rods
of steel, which may be adjusted as desired, are at-
tached to the shorter arm. These rods transmit the
pull on the frame to the end of a small horizontal lever,
to the other end of which the hydraulic plunger is
attached. The fulcrum of this lever is provided with
four positions, so that the pressure on the plunger may
be made equal to one, two, four, or eight, times the
pull exerted on the castor frame. By this arrangement
the apparatus may be employed over a wide range of
experiments for tractive efforts from 5 to 500 pounds.

The hydraulic plunger E, which is 2.6 inches in diam-
eter, exerts pressure upon a rubber diaphragm inclos-
ing a space filled with water, and it is the pressure
of this plunger upon the water that is recorded. Two
pipes are connected to this water space, the objects
of which are to transmit the recorded pressure to the
gage, and the other to fill the space with the
requisite water, A rubber ball or bulb filled with
water is fixed to one end of this latter pipe, and when
the ball is squeezed the water is forced through the
system and out of a small hole in the Bourdon tube.
All air is thus excluded, and the system is then closed
and the water retained.

The recording apparatus consists of a combined pres-
sure gage and tachometer mounted on a common base
and recording upon an identical horizontal drum carry-
ing a band of paper 8% inches wide. On one side of
this paper is the graph of tractive effort space, and on
the other the velocity space. The drum is revolved
off the tachometer spindle, so that its motion is iden-
tical with the motion of the car, a length of 10.3 on the
paper corresponding to a mile of road. This instrument
is mounted in a glass case upon a pneumatic cushion
with a flexible shaft driving to the drum and tacho-
meter. By this arrangement steady records may be ob-
tained when driving at a high speed over a rough road.
Undue shocks on the gage are prevented, by means of
stops, which obviate too excessive a movement on the
levers. The revolutions of the experimental wheel are
also independently obtained by a revolution counter,
and this register serves as a check on the record of
the apparatus.

The dynamometer was calibrated in the following
manner: The car and dynamometer were brought
into position on a smooth horizontal floor, and a 40-
inch lorry wheel was placed in the castor frame.
The car was fixed so as te prevent its moving back-
ward, and a predetermined load was fixed to a wire
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connected to the top of the wheel and passed over the
tire so that it depended vertically; this position exert-
ing the tendency to pull the frame away from the car.
A load was applied, and the apparatus submitted to a
severe vibration, so as to prevent all possibility of its
sticking in any way, the paper at the same time being
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TOP PLAN VIEW OF THE RECORDER, SHOWING THE
DRUMS FOR RECORDING THE MILEAGE PER HOUR
AND THE POUNDS PER SQUARE INCH.

moved steadily and uniformly until the pencil of the
gage occupied the position of equilibrium. This was
the modus operandi with every reading. During the
calibrating of the leverage of 8 to 1, additions of 2
pounds were employed in nearly every case from 0 {o

THE DYNAMOMETER APPLIED.

28 pounds. For the 4 to 1 leverage calibration, in-
creases of 14 pounds were taken; after 14 pounds had
been reached the highest reading being 168 pounds.
The 2 to 1 leverage had 14-pound increments, the
maximum being 280 pounds; and the 1 to 1 leverage had
increments of 28 pounds up to a total of 580 pounds.
To calibrate the tachometer, an electric motor was
utilized. A stop watch for read-
ings of 10, 15, 20, 25, and 30

wheels of various widths. The
axle of the wheel to be used for
the experiments is mounted on
springs one on either side of the
castor frame. These springs
can be regulated to any desired
strength when a light wheel is
inserted in the frame, or when
a light load is used, by simply
removing some of the plates;
while if so desired, the axle can
be mounted without the springs.

The frame is loaded by bolt-
ing a number of 28-pound
weights of cast iron to the chan-

nel sides of the frame. These
weights are made only two
inches in thickness, so that

when the iron scrolls of the
springs do not interfere, 52 or
thereabout can be attached, thus

miles per hour, was employed
to time exactly the three revolu-
tions of the drum. Three revo-
lutions of the latter correspond-
ed to 315 revolutions of the
tachometer spindle. The mean
diameter of the rear wheels of
the car is 842 mm. when the car
was bearing a normal load, and
the tires were normally inflated.
The diameter of the pulley on
the back axle is 225 mm.; and
the diameter of the tachometer
pulley is 75 mm.

To operate the dynamometer
and the tachometer during a
trial, the castor frame is forced
toward the car so as to push the
ram as far out of the cylinder
as it will go. The bulb, which
has previously been filled with
water, is then squeezed, thus

giving an aggregate load of 13
hundredweight in addition to

THE DYNAMOMETER ON THE ROAD.
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forcing the water into the cylin-
der, then through the connecting
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tubing, finally escaping through the pressure gage, as
already described. When all the air has been expelled
from the cylinder, the cocks at either end of the system
are closed. The stops are then adjusted so that the
maximum pressure of the water cannot exceed a pres-
sure of 100 pounds per square inch, this precaution
being taken to prevent the pressure gage being de-
stroyed, as might possibly otherwise be the case in the
event of a greater pressure being exerted. Adjustments
completed, a stretch of road is selected for the car to
run over for a certain distance, and then back again
to the starting point. The return journey is made for
the reason that by taking the mean values for the
run there and back, it is possible to eliminate the
effect of inclines, and thus obtain a perfectly correct re-
sult. The load on the car is then augmented and the
journey made again, and so on in the same manner,
as desired.

The first run was made with a light lorry wheel of
40 inches diameter shod with a 3-inch iron tire mounted
on springs of 3 feet 2 inches centers each, with six
plates 214 inches by 5-16 inch. Three runs were made
with this wheel with three loads—3!% hundredweight,
5% hundredweight, and 8% hundredweight respec-
tively. The first trial was not attended with any con-
spicuous success, but another
run with exactly the same
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quently repeated at speeds of 6%, 8 10, and 14 miles
per hour with loads of 315, 427, 539, and 651 pounds
with a leverage of 4 to 1. The result of this test was
analogous to the results of Michelin’s investigations.

One of the Incubators.
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The tractive effort was directly proportional to tihe
locad, but showed a slight increase with the velocity.
Several other experiments of a similar nature have
been carried out with highly interesting results. The
apparatus works very satisfactorily. The experimental
wheel mounted in the castor frame runs very steadily,
even under a heavy load and at a high speed. The
best-running wheel, however, is the pneumatic-tired,
it being found that the lorry wheel oscillates some-
what when running over certain descriptions of roads.
The pneumatic cushion is very useful in permitting
the recording instrument to work successfully under
varying conditions. It prevents the apparatus being
subjected to any severe concussions or vibrations,
such as might be experienced when running over
rcugh roads, but enables the apparatus to swing gently
from side to side. Several further important investiga-
tions are to be carried.out with the apparatus this year,
which it is anticipated will yield valuable information
relative to the resistance of road vehicles to traction.

SCIENTIFIC POULTRY RAISING.
The tremendous growth, during recent years, of the
poultry and egg industry, which, in point of value of
the product, now ranks as one
of the leading American

mountings upon a road paved y
with sets, the weights being 6
and 8% hundredweight respec-
tively, at speeds varying from
5 to 14 miles per hour, showed
that the tractive effort in-
creased rapidly with the veloc-
ity, and at the same time was
fairly proportional to the load.

The next experiment was
made with a pneumatic wheel
measuring 24 inches in diame-
ter by 2%-inch diameter tires.
The springs were exactly the
same, but there were only two
plates. A macadam road was
selected. The run was made
with a given load at a constant
speed for a distance of about
one-half a mile and then back
again, the runs being subse-

A Modern Poultry House.

wealth-producing activities, has
resulted in the introduction of
modern gcientific methods,
which are quite as markedly
in contrast to former practices
as the advances in any other
progressive field of endeavor.
Indeed, to present-day achieve-
ments in this direction must
be attributed the recent devel-
opment of the American export
trade in eggs, which has re-
cently invaded markets as far
distant as the Orient.
Perhaps the most convincing
demonstration of what scien-
tific methods are accomplishing
in the poultry industry is af-
forded by the unique poultry
farm at Sidney, Ohio, which
ranks as the largest in the

Pens in the Broiler Building,

The Nursery for Newly-Hatched Chicks.

SCIENTIFIC POULTRY RAISING.
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The Egg House and Hatchery and Broiler Buildings.
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United States, and probably in the world. The build-
ings which comprise the plant consist of two main
structures and a number of smaller inclosures. All
are of brick construction, with slate roofs; and more
than $100,000 has been expended in buildings and
equipment, exclusive of the cost of the site, which
comprises one hundred and forty acres.

The hatchery, or broiler plant, is 480 feet in length.
The main portion of the puilding is built in the form
of the letter U, and has a periphery of 840 feet. In
the basement of the other part are thirty incubators,
each containing three hundred eggs, so that there is
a total of nine thousand eggs daily in a state of incu-
bation. The filling of the machines is so timed that
one incubator will discharge its brood each day, and
thus -the plant may be said to have a daily hatching
capacity of three hundred chickens. From the incu-
bator cellar, the small chickens are taken to what is
known as the “nursery,” which constantly shelters
about six thousand young chickens, ranging in age
from one to thirty days. When the chickens have at-
tained the age of thirty-one days. they are lowered by
an elevator to the ground floor and put in the U-
shaped part of the building, which is divided into
sixty pens. The chickens advance one pen each day,
so that at the end of two months they have completed
the circuit and are ready fdr transference to the ship-
ping department. It may be noted, in this connec-
tion, that the U-shaped portion of the building is con-
stantly tenanted by about twenty-one thousand chick-
ens, ranging in age from
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The growth of the poultry business, as conducted on
a large scale, could find no more significant criterion
than the recent marvelous development of the incu-
bator industry. The center of the incubator manufac-
turing business is found in the middle West, and one
town in Illinois turns out more than fifty thousand
incubators every year. It is estimated that not less
than five hundred thousand incubators are now in use
in the United States. Many of the large poultry farms
have incubators with a capacity of one thousand eggs
each, and from which there may be hatched ten thou-
sand chickens a year, the loss varying from five to
twenty per cent. From a scientific standpoint prob-
ably the most interesting incubator plant is that
erected by former Vice-President Morton, at Ellerslie,
on the Hudson, although ex-President Cleveland has
a high-class installation on an experimental farm at
Princeton, and President Diaz of Mexico has a costly
incubator built especially to his order by an American
manufacturer.

Even in the testing of eggs, improvements have becn
made in the prevailing method. The most effective
way of testing an egg is to subject it to the light,
hut under the old plan, when the egg was held ciose to
the flame of a candle, it almcst invariably happened
that the shell was blackened. The use of electric
light has, however, rendered conditions perfect for a
thorough test of the eggs and the utmost speed in
handling. A fairly expert tester will examine at least
two hundred and fifty eggs a day.

thirty to ninety days.
The egg house at the
Sidney plant is 537 feet
in length, and similar in
construction to the buiid-
ing above described. It is
bisected lengthwise by a
four-foot aisle, on each
side of which are thirty

T AN RSN R A S TR Y
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mits the soldier to carry with him an intrenching tool
of sufficient size and weight to be serviceable. While
there is some diversity of opinion as to the value of the
rod-bayonet, which is considered to be less effective
than the type now in use, it still is of value as con-
verting the musket into a pike. Moreover, in view of
the growing value of the intrenching tool and the ever-
decreasing opportunities for the use of the bayonet,
the substitution of an intrenching tool for the latter
is certainly in line with the recent development of field
operations. The piece is centrally fed by means of
clips, each of which holds five cartridges; and it will
be noticed that the bolt has two lugs instead of one
as in the old gun. In the last report of the Chief of
Ordnance the trials of the piece are spoken of as having
given “very satisfactory results.” The chief points of
difference from the Krag-Jorgensen are this use of two
lugs in place of one for holding the bolt against the
rearward pressure of the powder—the increased
strength so obtained being sufficient to allow of an
increase of velocity with the same weight of bullat,
from 2,000 feet per second in the Krag-Jorgensen to
2,300 feet per second in the new piece, the resulting
increase in muzzle energy being from 1,952 foot-pounds
to 2,682 foot-pounds. The Krag-Jorgensen is capable of
penetrating 45.8 inches of white pine at a distance of
53 feet, whereas the new weapon penetrates 54.7 inches
at the same distance. The striking energy at 1,000
yards has been raised from 396 foot-pounds to 448.
Other data regarding the new piece are as follows:

The caliber is 0.30; the

rifling is made up of four
1 grooves of a depth of

0.004 inch, the twist being

one turn in 10 inches. The

hullet weighs 220 grains,

which is the same as that

of the Krag-Jorgensen, but
J the powder charge has
i) been raised from 37.6 to

pens containing fifty hens
apiece. The three thou-
sand high-grade Leghorn
fowls produce daily two

Muzzle velocity, 2,

300 feet per second, Weight of bullet, 220 grains. Weight of charge, 43.3 grains.

THE NEW SPRINGFIELD ARMY RIFLE.

and scabbard, 9,47 pounds,

Weight of gun including bayonet

43.3 grains. In spite of the
considerable increase in
its power the weapon has
been greatly reduced in

hundred dozens of unfer- weight; for while the pres-
tile eggs for culinary pur- ‘jf;(’:i’;;gf’(ﬁ;;;{”iig;i ent service magazine rifle
poses. The eggs for the SECTION A-A SUEVE Locn spameN. A\ N\ nmcmﬁmmﬁra SECTION B8 weighs 10.64 pounds, and
incubators are produced N g “ . 3 . the Mauser 10.5 pounds,
by nine hundred high- . e f — Vo | and the German military
grade Plymouth Rock i (I D '\L | rifle 11.54 pounds, the new
fowls. As indicating the ‘ ' ) ~ = T weapon weighs only 9.47
proportion of loss, it may _ L pounds. It follows, as a
be stated that out of every A R TOR, L, inatter of course, that,

four hundred and fifty eggs
which go into the incuba-
tors, an average of three
hundred perfect broilers
are obtained. Connected
with the egg house is an
egg washing and marking
room, where the date is
stamped upon each egg

SECTION C-C
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One of the notable ad- R \ ‘ O
vances which have been w“@%«ﬁ S || sacaziwe ¢
made by the scientific poul- Ty e ‘ e . u/
try farmer of the present : — =J g e 3 CunkD SCREW FHONT  STbck
day is found in the prac- s N Ky Veteineme | p #cAzmE serme
tice of herding chickens ; / \ TRIGGER \\/zodﬁﬂur[mrm FLOOR FLATE
g . GUARD SCREW BUMN FLOOR PLATE CATCH SPHING

Instead of allowing the
hens to run at large as
formerly, mingling freely
and picking their food
from all kinds of refuse, they are now divided into
colonies of pot more than thirty hens. Each colony
has its own reservation, maintained .in the highest
state of hygienic cleanliness, and each group of hens
is separate and isolated at all times from the others.
This also facilitates the use of feed calculated to in-
sure the greatest possible productiveness—a subject to
which the United States Departiment of Agriculture, as
well as progressive poultrymen, have of late years given
great attention; and, as an indication of what has been
accomplished in this direction, it may be pointed out
that the average yearly yield at these scientific poul-
try farms is in the neighborhood of two hundred eggs
from each hen, whereas under the c¢ld conditions the
average yearly yield per hen did not exceed forty eggs.
Another advantage of this new policy of segregation
is found in the fact that. should a chicken become
sick or breed vermin, the trouble cannot spread Dbe-
yond the one reservation without detection; and thus
there is obviated the danger from epidemics such as
have frequently in the past resulted in serious loss
to poultry raisers. Another new adjunct is found in
the automatic nest, which preserves the eggs free from
the taint of incubation. No degree of incubation is
possible, because, by means of these new nests, the
egg is removed immediately after it is laid. 'The auto-
matic nest has a hole in the bottom, beneath which
is a revolving disk that receives the egg as soon as
it is laid and moves it away from the nest.
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with such high velocity
and fairly heavy bullet,
the trajectory is corre-
spondingly flat, the maxi-
mum ordinate of the 1,000-
yard trajectory being only
20.67 feet as against 25.8
feet for the Krag-Jorgen-
sen, 24.47 for the Mauser,
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and 23.73 for the German
military rifle.

In addition to those
mentioned above there are

GUARD

DETAILS OF THE NEW SPRINGFIELD ARMY RIFLE.

Finally, credit must be given to the new methods
of securing speedy transportation for poultry products.
Crude “freezers” have been displaced by modern re-
frigerator cars, and special “dairy trains” now convey
eggs from Chicago to New York in less than sixty
hours. Even in the event of unexpected delays, no
serious loss is entailed, inasmuch as railroads such
as the Pennsylvania, which handle much of this traffic,
have extensive re-icing plants at various points, where
the refrigerator cars are freshly stocked with ice.

>
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THE NEW SPRINGFIELD MAGAZINE RIFLE.

The new Springfield magazine rifle, which has under-
gone its preliminary tests with very gratifying results,
will take the place of the Krag-Jorgensen, which now,
for several years, has been doing excellent service in
the United States Army. We present a photograph of
the gun, which will be known as Springfield Magazine
Rifle Model 1902, and also a line drawing which shows
several sectional views of the gun. By means of the
carefully-lettered parts a good idea is obtained of the
details of the gun. The weapon is supplied with
a cleaning rod, which can he partially pulled from its
place helow the barrel, and held with a catch so as to
form a bayonetl. The great advantage of the rod-bay-
onet is that it lightens the weight made up of the gun,
bayonet, and bayonet’s scabbard, and, by dispensing
with the latter two as separate articles to carry, per-
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other improvements, such
as housing of the magazine
in the stock directly below
the chamber, instead of
having it project at the
side of the gun, and there
are many changes of de-
tail which both improve the rifle and cheapen and
accelerate its production.

In closing it should be mentioned that the new gun
is considerably shorter than any existing rifle and is
only slightly longer than the military carbine.

NEW SPRINGFIELD MAGAZINKE RIFLE COMPARED
WITH THE KRAG-JORGENSEN, THE MAUSER
AND THE GERMAN MILITARY RIFLE.

38 08 & S5
S 2R 28 £5g
B | 558 | cE | =8
Bz * g = ¥
7]
Caliber .............000 inches| 0.30 0.30 0275 0.311
Rifling ¢
Number of grooves .......| 4 4 4 4
Depth of grooves. . i 0.004 0.004 0.0049 0.004
Twist, one turn in 10. 10. R.66 945
Weight of bullet . . grains 220 220 173 226.82
Weight of charge grains| 43.3 378 38.58 41.2
Weight of complete cartridge.
¢rains| 451.15 438.85 385.63 430.24
Initial velocity, feet per second.| 2300 2 2145
Remaining velocity at 1.000
yards....oo.ooo i, 958 901 5
Muzzle energy .foot-pounds| 2581.6 1952 1857.4 2185
Striking energy at 1.000 yards,
foot-pounds| 447.9 396.2 307.4 413.
Penctration in white pine at 53
(=98 000080 086000 ....inches| 54.7 45.8 50.8 .
Weight of rifle, including bay-
onet and scabbard .pounds| 9.47 10.64 10.5 11.54
Weight of rifle, including bay-
ouet, scabbard and 100 car-
tridges. . .... .....pounds| 1591 16 91 16.18 17.68
(Capacity of magazine. .. rounds 5 1) 5 5
Maximum ordinate of 1.000
yard trajectory.........feet| 20.67 25.8 2447 23.73
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RUHMER’S SYSTEM OF LIGHT-TELEPHONY.

Although Ernst Ruhmer’s system of light-telephony
has been already described in these columns, the recent
experimenté conducted by the inventor have attracted
such widespread attention that a recapitulation of
what he has accomplished should not be without value.
For the information herewith presented we have drawn
on an excellent paper on selenium prepared by Mr.
William J. Hammer, to whom we are also indebted for
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kilometers, and 12 to 16 amperes for 5 to 7 kilometers,
and the resistance of his selenium cell was 120,000
ohms in the dark, this falling to 600 ohms in full sun-
light. For the transmitting end, Mr. Ruhmer em-
ploys a carbon transmitter and a battery superimpos-
ing waves on the arc light circuit; and the beam of
light is reflected to some distant point, where it is
received by a parabolic reflector, in the focus of which
is placed a sclenium cell connected with a battery and

a pair of very sensitive telephone receiv-

ers. Mr. Ruhmer has conducted exten-

ARRANGEMENT FOR SPEAKING IN TWO DIRECTIONS.

two of the photographs herewith reproduced.

The vital part of Ruhmer’s apparatus is a seleniuin
cell. Selenium is a substance varying in electrical re-
sistance on exposure to light. Among the early inves-
tigators who endeavored practically to utilize this re-
markable property was Alcxander Graham Bell. Twen-
ty years ago he devised his radiophone, in which a mica
or glass diaphragm covered with a silvered foil was
used to reflect a powerful beam of light upon a selenium
cell placed in the focus ¢f a silvered reflector. To the
selenium cell were connected a pair of telephones and
a battery. At the back of the silvered diaphragm was
a flexible tube and mouthpiece into which words were
spoken. The sound waves causing the diaphragm to
vibrate sent pulsations of the reflected light upon the
selenium cell, producing corresponding variations in
its resistance and reproducing audible sounds in the
telephone. Prof. Bell used this only over very short
distances.

In 1898 Prof. H. T. Simon, of the University of Er-
langen, discovered that an arc lamp, the circuit of
which was in proximity to a telephone circuit, was
caused to vibrate very perceptibly. This suggested to
him his interesting speaking arc by means of which
he  superimposed the

sive experiments both by night and by
day, and even during fog and rain, on
the Wannsee, near Berlin.

Doubtless many readers remember
the interesting experiments made by Mr.
Hayes at the Electrical Exhibition heid
in Madison Square Garden in May, 1899,
in which music was transmitted over a
beam of light. At one end of the garden
was placed a telephone, betore which a
cornet was played, causing waves of cui-
rent in the telephone circuit to be su-
perimposed upon those in a neighboring
arc light circuit. The light rays from
this arc lamp were reflected across the
garden, where they were received in a
parabolic reflector in the focus of which
was a glass bulb containing filaments of
carbon. This bulb was connected to a
pair of ordinary phonograph listening
tubes. 'The varying light which fell
upon the carbon caused variations ol
temperature inside of the glass bulb,
which produced the original sounds in the listener’s
ear. A bulb simply coated with lamp black and con-
taining nothing but air, would answer the purpose just
as well.

Selenium cells may vary in resistance from 2,000
ohms to 500,000 ohms or more in the dark; and certain
cells may be five to twenty times as good conductors of
electricity in light as in the dark; and in the case of the
Ruhmer cell used in the Wannsee experiments, will
have 200 times the conductivity in light that it has in
the darkness; and the ratio may be even higher.

Ruhmer’s latest type represents, probably, the most
important development which has been made in the
selenium cell, and it has now become most stable, and
responds most rapidly to variations in illumination.
He employs two copper wires, wound spirally side by
side around a cylinder of porcelain, which, after the
wires have been covered with selenium, is placed inside
of a globe, which is exhausted. The cylinder is
mounted with a butt similar to an Edison incandescent
lamp, and resembles a candelabra lamp. This makes a
most convenient method of handling the cell; and by
keeping it from the air the disadvantages inherent in
all cells heretofore have been very largely- done away

sound waves produced by
the telephone upon the
circuit in which the are
was placed. He connect-
ed the lamp circuit with
the secondary winding of
an induction coil, the
primary circuit Dbeing
connected with the car-
bon transmitter, and a
battery. The sounds thus
produced originally were
very weak; but by em-
ploying a suitable carbon
microphone, the sound
was reproduced to large
audiences.

Conversely, the arc
could also be used in
conjunction with tele-
phone receivers to re-
ceive sounds.

Mr. W. Duddell, of
England, has also made
some most successful
talking arcs. In his ar-
rangement in the second-
ary circuit is placed a
condenser, which pre-
vents the lamp current’s
entering the induction
coil, but allows the in-
duction current in the
transmitter circuit to
pass without cbstruction; and this arrangement has
the effect of greatly increasing the sound.

Mr. Ruhmer has ingeniously combined the apparatus
of Bell, Simon, and Duddell and has successfully
transmitted speech over a beam of light 414 miles in
length. In his experiments he employed an arc lamp
with a flaring arc 6 to 10 millimeters long, using an
E. M. F. of 220 volts. The current varied from 4 to 5
amperes at 1 to 2 kilometers, 8 to 10 amperes for 3 to 4

RECEIVING STATION OF RUHMER'S SYSTEM OF
LIGHT-TELEPHONY.
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Liquid Air for Cooling Purposes.

One of the claims made for liquid air was that it
would be “the cold-producing medium of the future.”
Not only would the working of our modern refrigerating
and freezing stores be accomplished by means of
liquid air, but everybody—the manutacturer in his
workshop, and alike the agriculturist on his farm—
might, at trifling cost, procure a cool and pure atmos-
phere for himself. Considering that lieuefied air, va-
porizing at atmospheric pressure, possesses a temper-

S
THE RECEIVING INSTRUMENT.

ature of —191 deg. C., it is hardly a matter of surprise
that, with such an energetic cooling medium in view,
the problem of applying liquid air for refrigerative pur-
poses is raised again and again.

In the consideration of the merits of any particular
source ¢f cold two points are essential—first, the quan-
tity of cold produced, i. e, the number of heat-units
eliminated per unit of time; and second, the intensity
of the cold, i e., the temperature at which heat is re-
moved.

The most important physical law relating to the
production of cold is well known as determining that
the expenditure of energy necessary for a certain
amount of cold increases in direct ratio with the dif-
ference between the lower temperature (in the re-
frigerator) at which the heat is taken away and the
upper temperature (in the condenser or cooler) at
which heat is transferred to the cooling water or to
the atmosphere. Now, if the refrigerative purpose be
the production or the maintenance of a temperature
only a few degrees below the freezing-point of water,
then, according to the law referred to, it must be ex-
ceedingly irrational to employ liquid air, seeing that
for its attainment we are compelled to descend to —191

deg. C. (—312 deg. F.)

with. Another form of Ruhmer cell consists of two
fine platinum wires wound on a glass cylinder 17,
inches long and 3; inch in diameter; the wires, which
are 1-32 of an inch apart, are coated with selenium.
An expedition is to be sent out by the Royal Geo-
graphical Society of l.ondon to relieve the British An-
tarctic ship “Discovery,” which is said to be caught in
the southern ice pack and to be in serious difficulty.
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RUHMER’'S STATION ON THE OUTSKIRTS OF BERLIN,
SHOWING THE HUGE MIRROR.

Supposing that anyone
had to provide a well for
obtaininng surface-water
from a depth of 10 feet,
it would be insane to sink
a shaft down to 300 teet,
to let the water run from
its surface-level down this
pit, and then to raise it to
a height of 300 feet. But
this exactly corresponds
te the idea of persons re-
commending the use of
liquid air as a substitute
in all the refrigerating
machines of to-day. 1f we
were to work our ice fac-
tories, our cooling and
freezing stores, and our
other cooling plants by
liquid air, the requisite
expenditure would be
from thirty to fifty times
greater than that of our
modern refrigerating in-
stallations.—Dr. Carl von
Liinde, in Cassier’s Maga-
zine.

—_————

Cedar and pine trees
are rapidly being con-
sumed for the purpose
of supplying trolley and
telegraph poles, and at
the present rate of consumption, it will not be a great
while before the visible supply will be exhausted.
The foresters lcok to catalpa to fill the place of pine
and cedar in this particular. The catalpa flourishes
in a great many places in this country. and has the
advantage of growing very straight, and attains Lhe
needed size in from sixteen to eighteen years. The
time required for cedar and pine is more than double
this,
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Legal Notes.

A RaILroADp SwiTcH PATENT IN CouRT.—The case of
Pettibone, Mulliken & Co. against the Ajax Forge Com-
pany (118 Fed. Rep. 733), recently decided by the Cir-
cuit Court of Appeals for the Seventh Circuit, brings
out an interesting state of facts. The patent in suit
was one granted to Strom on August 18, 1891, for a
switch. In a split switch the movable rails are planed
to a point, respecting their width. The point-rails
are coupled by a tiebar, which, by means of its con-
nections with the lever of a switch-stand, throws the
switch. As the switch is set for the main or the side
track, the appropriate point-rail should be brought
into close contact with its adjacent stationary rail,
while the other should stand several inches away from
its fixed neighbor. If the contact is not close, the
flanges on the wheels of engines and cars are likely t6
cause disaster. By the wearing of the rails, and of the
bolts and nuts used in connecting them to the tiebar,
as well as by the accidental bending of the tiebar,
or other disarrangement of parts, the original fixity
of relation between the point-rails becomes impaired,
and the switch is made dangerous. At least twelve
years before the Strom patent was granted, means
were employed for spreading the point-rails to take
up lost motion.

Three claims were made, the first covering in combi-
nation a split switch and a connecting medium for
the switch rails, adjustable lengthwise thereof; the
second covering in combination, a split switch and a
tiebar connecting the switch rails and adjustable
lengthwise thereof to set the gage; and the third
claim covering in combination, a split-switch and a
tiebar extending obliquely between and connecting the
switch-rails and adjustable at one end lengthwise of
the adjacent rails to set the gage. None of these spe-
cific devices was ever made or used. Appellant mar-
keted split switches made under the Strom patent of
1891, and under a patent granted in 1895. The former
is called the “Channel” switch; the latter is referred
to as the “Transit” device. In the “Channel” patent,
guard-rails are rigidly attached to the switch-rails
and extend some little distance beyond the points. The
extensions are bent inwardly toward each other in the
plane of the rail-flanges. The spreading of the switch-
rails is accomplished by moving a bar forward into
the throat of the convergence, and fastening it by
means of plates that slide along the web of each rail,
and are attached thereto at the proper point, in a series
of bolt-holes. In the “Transit” construction, to each
switch-rail is rigidly fixed a plate that extends inward-
ly in the plane of the rail-flanges. In each plate is a
series of holes in a right line that runs obliquely to
the line of the rail, toward either the pcint or the heel
of the rail. The switchrails are spread by moving a
bar forward and bolting it at the proper points in the
plates.

The appellee manufactured split switches under the
Bradley patent of 1900. To each switch-rail is rigidly
fixed a plate that extends inwardly in the plane of the
rail-fingers. In each plate is a circular opening with
notched circumference. In the opening fits a toothed
disk that has an eccentric bolt-hole. A bar, having its
jaws at each end, is securely bolted, through the
eccentric holes, to the disks and plates. The separa-
tion of the switch-rails to compensate lost motion is
effected by changing one or both eccentric bolt-holes to
a point further removed from the rail.

In affirming the decree dismissing the bill the Court
remarked that in the bottom of appellee’s argument
was to be found the contention that each of the claims
sued on is generic and covers every construction in
which the connecting medium between the switch rails
is used to separate them by being moved lengthwise
the rails.

The Court cites several patents to show how old this
device of Strom’s is. The Court found that the first
and second claims were not infringed because the ap-
pellee’s device was not within the alleged new way,
depending for its efficiency solely upon the normal con-
vergence of the switch-rails. The third claim was not
infringed because it was in the old field and must he
limited to the means stated.

TeEsLA “SpLIT PHASE” PATENT DECLARED INVALID.—
The Westinghouse Electric Manufacturing Company
brought an action against the Catskill Illuminating
and Power Company, alleging infringement of two pat-
ents granted to Nikola Tesla, December 26, 1893. The
Circuit Court sustained -both patents, and found in-
fringement of both claims of the one patent and of the
first claim of the second patent. An appeal was taken
by the defendant, the result of which was that the
Circuit Court’s decree was reversed.

The two claims of the first patent in issue (511,559)
are as follows:

“l. The method of operating motors .having inde-
pendent energizing circuits, as herein set forth, which
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consists in passing alternating currents through both
of said circuits and retarding the phase of the currents
in one circuit to a greater or less extent than in the
other.

“2. The method of operating motors having inde-
pendent energizing circuits, as herein set forth, which
consist in directing an alternating current from a
single source through both circuits of the motor and
varying or modifying a relative resistance of self-in-
duction of the motor circuits and thereby producing in
the currents differences of phase as set forth.”

The first claim of the second patent in issue (511,-
560) is as follows:

“l. The combination with a source of illuminating
currents and a circuit from the same, of a motor having
independent energizing circuits connected with the said
circuit and means for rendering the magnetic effects
due to the said energizing circuits of different phase,
and an armature within the influence of the said ener-
gizing circuits.”

The system of operating electrical motors by means
of alternating current from a single original source
covered by these claims is technically known as the
“split phase system.”

Tesla was the inventor of whal is kxnown as the
polyphase system of transmission, which he covered
in earlier patents and applications for which were flled
during the fall and winter of 1887 and the winter and
spring of 1888. Patents were finally issued May 1, 1888.

By the methods and means described in the patents
in suit Tesla dispensed with one of the line circuiis
and was able to run a motor by means of an alternating
current from a single original source, which was ac-
complished by the process and by the apparatus de-
scribed in the claims cited, the phase of the current in
all circuits being so retarded, or the relative resistance
of the motor circuits being so varied as to maintain
the necessary difference of phase in the circuits. This
utilization of a single original source by splitting a
single current into two currents was an improvement
of great practical value.

On April 22, 1888, there had been published in Milan,
in an Italian journal, a report of a lecture by Prof.
Galileo Ferraris, in which the system covered by the
patents in suit was fully described. In the opinion of
the court this printed publication was such a disclosure
of the subject-matter of the patents in suit that, if
prior thereto, it would constitute an anticipation. Wit-
nesses were introduced by the complainant to prove
that Tesla was not anticipated by Galileo Ferraris.
The testimony offered was not very satisfactory to the
ccurt. In view of the inadequate testimony offered of
priority on Tesla’s part, the court held that Tesla did
not prove that his invention antedated that of Galileo
Ferraris.

PATeNTs AND THE ANTI-TRUST LAaw.—The General
Electric Cdmpany brought an action against Wise (19
Ied. Rep. 922) for an infringement of the Tournier
patent No. 559,232 for an incandescent lamp socket.
The defendant set up an alleged anticipation by the
Weston socket and the Westinghouse push button
socket. The court, however, held that both of these
latter devices failed to accomplish the result sought
and obtained by the devices of the Tournier patent.
It is a well-known principle of patent law that a patent
for an Invention which successfully accomplishes a
useful result is not void for anticipation or prior use
because of the prior device, however similar in com-
bination or close in resemblance to that of the patent,
where such device was not operative and failed to
produce the result sought, which result is, however,
produced by the device of the patent. The defendant
in this suit set up as a defense that the complainant
is a member of a combination in violation of the anti-
trust law of July 2, 1890. But the court held that
even this circumstance did not give the third person
the right to infringe a patent of which the complainant
was the owner; nor did it preclude the complainant
from maintaining a suit in equity to enjoin the in-
fringement.

THE Kovak Cases IN ENGLAND.—The verdict in the
long and closely contested suit by the Eastman Kodak
Company against several English manufacturers for
alleged infringement of their registered trademarks,
“Kodaks,” “Brownie,” “Bull’'s Eye,” etc., has been ren-
dered. The decision of the judge, Mr. Justice Swinfen
Eady, who took great pains to bring out all the points
in the case on both sides, is wholly in favor of the
Kodak Company and is so succinct and far-reaching
in its scope that it is thought there will be no appeal.
Briefly stated, the bone of contention was that when
customers of certain houses asked for a “Brownie”’
film or a “Bull’'s Eye” film, meaning, of course, a film
to fit a Brownie or Bull's Eye camera, they were sup-
plied with other makes of film which were got up in
size and requirements to fit these cameras. The Kodak
Company stated in their complaint that they had no
objection to the general use of the trade names, which
they claimed as their own property, if they were used
in a certain manner. For example, if the film was
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said to be a film for an F. P. K. or Brownie as the
case might be, but if a customer asked for a “Brownie”
film he must be supplied with a Kodak make of film.
The decision of the judge was fairly rendered and
establishes a precedent. Having coined certain words
and registered them as descriptive of eertain goodg
of their own manufacture and created a demand by
extensively advertising the same they are justly enti-
tled to protection in the benefits to be derived there-
from.—Am. Amateur Photographer.

AN ENGLISH FELS-NAPHTHA TRADE-MARK DECISION.—
Before Mr. Justice Byrne in the Chancery Division, the
case of Fels against Hedley & Co. recently came up for
hearing. The old question was raised as to the right
of a manufacturer to appropriate a word in common
use for the purpose of describing his goods. The plain-
tiffs were the well-known American soapmakers, who
introduced both in the United States and England a
household soap widely advertised by the name “Feis-
Naphtha.” The defendants subsequently introduced a
soap which they called “Ladybird Naphtha Soap.” Both
articles were widely sold. The plaintiffs sought to re-
strain the defendants from designating their goods by
any title in which the word :‘naphtha" formed part, un-
less precautions were taken clearly to distinguish their
goods from those of the plaintiffs. It was contended
that the words “naphtha” and ‘“naptha” in connection
with soap had come to be used by the public to denote
Fels-Naphtha soap and no other. The court, however,
was of the opinion that the word “naphtha’” as applied
to soap was a descriptive word, and had not acquired
the particular meaning which the plaintiff claimed. An
injunction was, therefore, refused.

The English law upon this subject of trade names
is much the same as in this country. In a case which
came before the House of Lords in 1899, Lord Davey
said that “a man who takes upon himself to prove
that words, which are merely descriptive or expressive
of the quality of goods, have acquired the secondary
sense to which I have referred, assumes a much greater
burden—and, indeed, a burden which it is extremely
difficult to discharge—a much greater burden than that
of a man who undertakes to prove the same thing of
a word not significant and not descriptive, but what
has been compendiously called a ‘fancy word.””

THE RiGHT OF PRIVACY.—UNAUTHORIZED USE OF POR-
TRAITS AS TRADE-MARKS PROHIBITED BY STATUTE.—The
Rochester Folding Box Company case has called forth
so much criticism that the Legislature of the
State of New. York has felt compelled to pass an act
prohibiting the use of the name or portrait of any liv-
ing person for purposes of advertising or trade without
the written consent of such person. An injunction may
be obtained and suit may be brought to recover dam-
ages for any injury sustained by reason of such use.
If the defendant shall have knowingly used a name or
portrait in the manner forbidden, the jury may use
its discretion in awarding exemplary damages.

The question presented by the case was by no means
new. It had been decided time and time again in the
same way in this State. The court simply held that the
right of privacy has as yet received no judicial recog-
nition. Even if it had received judicial recognition, it
would not be within the province of a court of equity
to protect it; for a court of equity cannot protect abso-
lute personal rights. The so-called right of privacy
is founded upon the claim that a man has the right to
pass through this world, if he wills, without having his
picture published, his business enterprises discussed,
his successful experiments written up for the benefit
of others or his eccentricities commented upon in
handbills, circulars, catalogues, periodicals, or news-
papers, and, necessarily, that the things which may
not be written and published of him must not be spoken
of him by his neighbors whether the comment be
favorable or otherwise.

Obviously, if a court of equity could logically protect
such an absolute right by injunction, a vast amount of
litigation would result bordering upon the absurd. A
court of equity would then be compelled to restrain the
publication of libels,  or in a word to assume quasi-
criminal jurisdiction, which it never had and which it
was never intended that it should have. The statute
which has been passed gives a court of equity the power
which it has hitherto lacked, and which will prevent the
unauthorized use of any person’s picture for advertis-
ing purposes.

When infringement would necessarily or naturally
result from the ordinary use of a device, a defendant
cannot escape liability for infringement merely by
showing the possibility of a different use. The decisive
question is whether the operation of the alleged in-
fringing device when in use is the same and produces
the same results.

An idea is not patentable, but only the particular
mechanical device or combination for carrying it into
effect.
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RECENTLY PATENTED INVENTIONS.
Agricultural Implements,

DOUBLE PLOW.—R. V. E. RASMUSSEN,
Emdrup, Copenhagen, Denmark. This new
improvement relates to double plows designed
especially for plowing on inclined surfaces,
as the sides of hills, and is constructed to
Ve used in either direction, having the beam
mounted to turn to coact with either share.
The plow works easily, and the position of
the beam can be quickly changed.

PLOW.—S. V. Jerrorps, Waycross, Ga. In
working young plants, the furrows should be
formed as near as possible to the roots. Work-
ing close up to the plants with a shovel or
half-shovel cultivator is objectionable, as the
dirt is thrown beyond the plants or upon
them, with mashing-down or bending-over re-
sults. To overcome such objections, Mr. Jetf-
fords has invented an attachment adapted to
be used with any type of plow or shovel cul-
tivator whereby sliding action of the sod up
the plow is obstructed, with effect to break
and loosen it, the better adapting it for hill-
ing up young plants.

Engineering Improvements.

ENGINE.—G. CorLoMBo, North Bergen, N. J.
In the present case the improvement has
reference to an engine adapted particularly
for use in connection with steam as a motive
tforce, the engine being provided with a new
and novel form of continuously-turning valve
and a cut-off working therewith.

ATTACHMENT FKOR AIR-BRAKE SYS-
TEMS.—J. W. ALEXANDER, Bridgeport, Ohio.
The particular object in view in Mr. Alexan-
der’s invention is to provide a drum or reser-
voir with a blow-off attachment which may be
operated from a locomotive-cab and which
subserves two purposes—first, to remove the
water accumulated in the drum, and, second,
to suddenly relieve air-pressure in the train-
pipe as required for an emergency-brake.

VALVE MBECHANISM.—J. T. FENTON,
Philadelphia, Pa. This device belongs to the
class employed in multiple-cylinder engines,
and the object of the invention is to provide a
valve mechanism arranged to control the ad-
mission and exhaust of the motive agent to
and from the cylinders in proper succession,
to allow of using the motive agent expansively,
to permit of varying the cut-off, quickly revers-
ing the engine, and shutting off the motive
agent when desired.

Hardware.

ROPE-CLAMY.—J. 8. HERMANSON, West
Superior, Wis. In the operation of this device,
the rope in the clamp is free to move down-
ward and to the left, but not in the oppo-
site direction. "The least movement upward
and to the right causes the rope to bear
upon a channeled surface, thus forcing the
teeth of a movable jaw toward the teeth of a
stationary jaw and firmly securing the rope.
By means of a handle the rotund portion
of a cam can be forced into engagement with
the upper end of the movable jaw, thereby
causing the teeth to move asunder, thus re-

leasing the rope. The teeth grip the rope
as soon as the handle is released.
IMPLEMENT FOR APPLYING AND

CLINCHING FENCE-WIRE CLAMPS.—G. H.
‘WRIGHT, Spokane, Wash. In this implement,
one object is to bend the fastener around
the wirés and to bend the wires themselves at
the. point of intersection; another, to so con-
struct the parts of the tool that the clamp
may be placed in the tool, and by a slight
mo,vement of the bending-jaws the clamp is
seized by the jaws so as to be held in the
implement ; another, the provision of bending-
jaws to seize the clamp, and to bend parts of
the latter around the wire; and another, to
provide means for holding the tool against
displacement on the wires, and being oper-
able with the jaws, so as to open for the ap-
plication of the tool to a line-wire.
CLAMP.—R. H. MAKOWwWSKY, New Haven,
Conn. This case relates to improvements in
clamps for the use of cabinet-makers and
other woodworkers, the object being to fur-
nish a clamp of simple construction that may

also may be employed as a vise adjustably
connected to a bench.

COLUMN-CLAMP.—A. A. LOKTSCHER, Du-
buque, Iowa. A means for clamping together
masses of material is provided by this device.
In use, a chain is thrown loosely around the oh-
ject to be clamped, and a screw is rotated in
the proper direction to move the blocks apart
to a maximum distance. The chain is next

drawn as taut as convenient by inserting a‘:

hook in some one of the
of the end of the chain. "Then grasp the
handle, turn the screw, and tighten the chain
around the structure.

SASH-LOCK.—J. Mac Vaxe, Riverside,
I. This construction locks Doth sashes
closed positions or when either or
opened for ventilating. 'T'he lock
by one sash and equipped to move the Dolts
simultaneously to their retracted positions, the
bolts being projected to their operating posi-
tions by springs and adapted to separately
engage with a pulley-stile and the other sash
stile. A lever carries a dog which engages
with the bolt for the upper sash, and in the

R.
in

path of the lever drops a detent for ‘holding: arresting without a brake.

links intermediate |

hoth are:
is carried
|

implement inserted between the meeting-rails
of the sashes.

Mechanical Devices.

CUTTING ATTACHMENT FOR CORNICE-
BREAKS.—G. R. Bypg, Fresno, Cal. Mr.
Byde’s invention relates to certain novel and
useful improvements in slitting or cutting at-
tachments for cornice-breaks, and has par-
ticular application to a mechanism of the
type employed for cutting sheet metal or the
like of various widths. The machine is con-
structed so that it is easily attached to ordi-
nary cornice-breaks.

MOVING-PICTURE APPARATUS.—G. M.
HicGIiNs, Cleveland, Ohio. The prime feature
of the invention is the arrangement of lenses
mounted to move continuously in an endless
path parallel with and at a speed propor-
tional to that of the mcving film, these parts
moving past the light-admitting orifice, so that
the lenses operate successively upon the film,
and the parts moving in exact time with
each other insures accurate impressions and
avoids that objectionable appearance of vi-
bration common to apparatus of this sort.
The operation is reversible, and there is an
arrangement facilitating the reproduction of
the colors of the subjects taken.

CUTTING DEVICE FOR BUTTER, LARD,
ETC.—B. HaMBLET, New York, N. Y. It is
the purpose of this invention to provide a
new and improved cutting device more espe-
cially intended for the use of grocers and
other retail merchants selling butter and the
like by the pound and arranged to enable the
grocer to mechanically and accurately cut the
product in the tub or like receptacle into parts
of a predetermined weight without the use
of scales or other weighing devices.

CRANE.—L. S. FLECKENSTEIN, KEaston,
Md. This mechanism may be classitfied as an
improvement in cranes whose principal parts
are a vertically-rotatable post, a horizontal
arm or jib permanently attached to the post,
and a winch or drum for winding up the
hoisting chain. The crane has many advan-
tages in respect to simple construction and
the application of power.

VENDING-APPARATUS.—R. C. KELLY,
Davenport, R. STROPPEL, Cedar Valley, and P.
F. WyJsack, lowa City, lowa.—These inven-
tors have secured patent rights on a machine
adapted especially for vending cigars from
the boxes in which they are packed, and
the vending apparatus is associated with cer-
tain peculiar coin-controlled devices, so that
upon the insertion of a coin into the machine
a cigar will be delivered.

Railway Improvements.

RAILWAY-TIE.—J. S. MiLLER, Clinton,
Neb. This invention relates to improvements
in railway-ties, the object in view being to
provide a tie, consisting partly of wood and
partly of metal, so constructed that the rails
may be prevented from spreading and will
rest on the wood portions, thus obtaining the
requisite elasticity.

RAILWAY-RAIL.—G. A. Casg, Joplin, Mo.
This sectional rail constitutes an improvement
over the construction covered in a prior patent
of Mr. Case. The present invention is directly
concerned with the base or main section of
the rail; and the object is to construct this
section tubular so that compressed air or
fluids of any sort may be transmitted through
the rail without interfering with the use of
the rail in its ordinary capacity.

MAIL-CRANE.— 'T. J. CoNnwAY, Blanchester,
Ohio. Certain useful improvements in auto-
matic mail-cranes or mail-delivery devices are
provided by this invention, the object of which
is to provide a mechanism of this character
capable of being readily placed in position
for immediate use. After a mail-bag has
been taken away from the automatic mail-
crane by devices on a passing train, the crane
automatically swings away from or into ‘a
position parallel with the track.

FOLDING CAR-STEP.—N. GrAy, Louisville,
Ky. In this contrivance the improvement has
for its object a novel construction and com-
bination of parts whereby the folding car-

| step may, together with the vestibule-door, en-

be used as an ordinary clamping device and‘l tirely close the outer side of the vestibule when

the folding step-section is closed and by which
this section may be closed through the aid of
a trap-door forming an extension of the car-
platform when properly adj.usted.

CAR-AXLE BOX.—J. MALTRY. Omaha. Neb.
The principal object of this improvement is to
provide for a constant supply of lubricant to
the journals of the axle and to prevent the en-
trance of dust into the oil or lubricant cham-
ber. Another object is to so construct and
arrange the parts that the chamber may be
readily removed or detached from the journal.

Vehicles and Their Accessories,

BICYCLE.—B. F. Mobiserrt. Helena. Ark.
The parts in this construction are organized in
a new way, so as to bring the carrying-wheels
into parallel relation and to suspend the weight
of the load close down to the ground. An
improved steering device insures the control
of the wheels separately by levers within
reach of the hands and these levers may be
shifted so as to steer on any course or to sim-
ultaneously move the wheels to positions for
The machine is

the lever against operation, the detent being | equipped with a mechanism adapted to use the

placed in an

inaccessible position from an'!power of the hands and feet to secure high

speed. The frame is 8o mounted on the axles
as to reduce the shock when a wheel drops
into a rut or depression.

RUBBER TIRE.—R. AUSTIN, Brooklyn, N.
Y. This tire comprises an endless member of
resilient material, provided with bearing-
plates spaced apart and buried therein, each
plate being provided with central perforations
and mutilations upon its edges, for anchor-
ing the central portions and the edges firmly
within the resilient material, and a wire
within the material and encircling all of
the bearing-plates. This wire is totally dis-
connected from the plates and spaced asunder,
so that the material forms a cushion as be-
tween the bearing-plates and the wire.

Miscellaneous,
STOVE OR RANGE.—B. F. ALLEN, St.
Louis, Mo. Improvements in stoves and ranges

are provided by this invention whereby the
heat generated in the firebox can be utilized
either for cooking or quick baking by shift-
ing dampers, so as to cause the heat to
traverse around the oven before reaching the
chimney or to direct the heat into the heating-
chamber under the top plate without causing
the heat to pass around the oven.
NON-REFILLABLE BOTTLBE.—J. C. Gus-
TAVESON, Providence, Utah. This bottle has
for its object the provision of a construction
which will permit the contents to be dis-
pensed, but will prevent its refilling and will
include means whereby to prevent the inser-
tion of wires or other instruments to dis-
place the valves arranged to prevent refilling.

FIRE-ESCAPE.—J. TripLETr, Campbells-
ville, Ky. The particular object in this im-
provement is to provide a simple construc-
tion readily applicable to a door, window,
or other support in or adjacent to a room,
and by which safe descent can be made by
means of a rope or cable and in so doing will
elevate another rope, so a second person can
descend, who in turn will raise the first rope,
so that an unlimited number can escape by
alternately using the two cables supplied to
the apparatus.

TOOTH-BRUSH.—C. A. ToRRANCE and G. S.
STONE, Talmage, Neb. The purpose of these
inventors is to provide a tooth-brush so made
as to feed an antiseptic solution to the bristles
for the prevention of disease. The brush is
furnished with a hollow member having an in-
closed measuring-chamber and suitable valves
and connections for regulating the admission
and discharge of an antiseptic liquid from
the chamber to the bristles of the brush-head.

SUBMARINE CONSTRUCTION.—L. L. RiI-
NALDI, Somerville, Mass. This invention re-
lates to the construction of piers, sea-walls,
lighthouses, and the like; and the object is to
provide a submarine construction arranged to
permit of placing the building-blocks in proper
position below the water-level to securely fas-
ten the lowermost layer of blocks in place
on the bed of the waterway and form a se-
cure, durable and accurate foundation in quiet
waters as well as in strong currents.

SELF-FEEDING MATCH HOLDER AND
IGNITER.—C. H. ScALes, Toronto, Canada.
Provision is made in this holder for the safe
storage of matches in a manner to expose
them for ready access, so that -they can be
withdrawn individually for use, thus saving
the quantity used, which is an item where
matches are offered gratis. A striker is asso-
ciated with the magazine to facilitate ignition
of the match on the withdrawal thereof from
the magazine, thus avoiding striking matches
against a wall. Means are supplied for re-
ceiving burned matches, and also to enable
the holder to Dbe used in connection with
matches of different lengths.

JAR.—J. A. MAxsoN, Cogar, Oklahoma Ter.
'The purpose in this invention is to provide a
new and improved jar for containing fruits,
preserves, meats, and other fruit products
and arranged to insure hermetic sealing of
the mouth of the jar to protect the contents
against air, moisture, and other influences
tending to spoil the goods.

ANIMAL-YOKE.—W. M. LANDERS, Lawn,
Texas. Mr. Landers’ invention has reference
to improvements in animal-yokes, particularly
for cattle, the object being to provide a
simple and comparatively cheap construction
that will prevent an animal wearing the yoke
from passing through a wire or other fence.
It may also be applied to horses or mules.

CAMEO GLASS.—A. II. FreeMaN, Mount
Vernon. N. Y. The intention in this improve-
ment is to provide a new cameo glass designed !
for use in colored-glass windows or other
articles utilized for ornamental purposes or
for glassware and arranged to represent in
relief any pattern or predetermined design in
the desired colors to produce a highly artistic
effect and enhance the appearance of the ar-
ticle.

PRINTER’'S GALLEY.—W. A. FAUCETT,

Raleigh. N. C. In this case the aim is to pro-
vide a galley which will hold in proper condi-
tion type-set matter that is subsequently trans-
ferred to the bed or “stone’” for “make-up” into
“form” by keying such matter in columns
within a chase. Measuring scales for the gal-
ley show the length of a “slug” of type-set
matter at a glance. and facilitate the making

up of a column of predetermined length by

avoiding the application of a rule thereto.
HYPODERMIC SYRINGE—T. A. CHAP-:

PELL, Bronwood, Ga. This syringe has an
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expansible plunger-head and means for ex-
panding the head and relieving it from pres-
sure. It is so constructed that it may be
charged from the side, and when a tablet is
introduced it will be pressed by the plunger-
head at its inward movement against an an-
vil-surface within the body of the syringe,
crushing the tablet and dissolving it quickly.
This invention relates to one previously pat-
ented by Mr. Chappell.

DEVICE FOR TEACHING PENMANSHIP.
—W. W. Fry, Philadelphia, Penn. That class
of devices for teaching penmanship in which
a slotted sheet or backing is associated with
a guide-copy, is represented by this inven-
tion. The object of the invention is the pro-
vision of means whereby a series of guide-
copies may be interchangeably placed in posi-
tion before the pupil and in which each copy
is held in place and flat by devices adapted to
permit the easy and quick introduction and
removal of the copy.

FARM-GATHR—J. 1. YAGER, Brownsboro, Ky.
The purpose of this improvement is to pro-
vide a farm-gate adapted to open from either
side and so to hinge the gate to a swing-
post and an operating-lever mounted on the
post that when the lever is moved upon its
pivot the first action of the gate will be to
raise itself at its outer or free end, thus dis-
connecting the gate-latch from its keeper, the
next action of the lever swinging the gate
and opening it in the desired direction. The
operating-lever carries means for preventing
the gate when swung closed from passing be-
yond the closed position and when the gate
arrives at this position to carry the checking
means out of checking action.

COPY-HOLDER.—S. C. HoyLE, Bryan,
Texas. The purpose of the inventor is to pro-
vide a holder which will keep the place during
the task of copying and will turn the leaves of
the shorthand-book, thus obviating the removal
of the book from the holder until all the copy-
ing is completed: and, further, to provide
means for automatically operating the device
through the medium of the carriage of a type-
writing machine or manually, as may be con-
venient.

LAMP.—B. NaApgau, Boston, Mass. 'This
lamp is of that class intended to be used with
gas as a fuel and to carry an incandescent
mantle. The aim of the invention is to im-
prove the lighting efficiency of the larap, which
end is attained by certain features and parts
serving to confine the heat to the immediate
vicinity of the burner, thus facilitating the
combustion of gas.

RECORD ATTACHMENT KOR WAITERS’
OR MERCHANDISE CHECKS.—A. WysE,
New York, N. Y. This recorder’s purpose is
to provide a device for use of waiters’ and mer-
chandise checks to carry a duplicate of the
amounts of individual checks used during a
given period or a duplicate of the totals of
individual checks, and means enabling a checker
to as readily make the entry on a tally sheet
as on the check. Another purpose is to place
the record in an endless form upon a support,
and to provide means to enable each waiter,
checker, or salesman to have at hand during
the service a complete duplication of prices
of articles sold during such time and enabling
persons comparing accounts to have before
them a record of sales made by each one em-
ployed during specified periods of time.

HEATER.—0O. F. ROGGENKAMP, Seneca, Kan.
In operation the drum of this heater is to be
filled with fuel such as corncobs or long sticks
of wood standing upright. The combustion
will take place in the base or fire-box, and
the products of combustion will pass through
the drum and the pipe. 'This self-feeding heat-
er may be made of comparativély light metal.

COMBINED WATIXR HEATER AND CON-
DENSER.—W. TATe and M. L. CABLE, Greens-
boro, N. C. The inventors have for their ob-
ject improved means whereby feed-water for
steam-boilers and heating plants generally may
be more effectually heated by exhaust-steam
or return water from radiator heating sys-
tems. Means are adapted to condense exhaust-
steam and the water thereof be mingled with
the feed-water as it passes through to a hot-
water pump operating to force the heated
feed-water into the boiler.

PICTURE-HOLDER.—Eanig C. ETHERTON
and G. E. PowgLL, Atlantic, Jowa. The inten-
tion of the inventors is to provide an improved
holder manufactured from spring-wire in such
a way that it may Dbe expeditiously applied to
pictures, plaques, photographs, mats and other
flat objects, so as to securely engage therewith.
The device may be equipped with a leg mem-
ber adapted to support the holder and the ar-
ticle engaged therewith in a standing position.

DRESSER.—J. L. LARSoN, Butte, Mont. The
invention relates particularly to improvements
in the arrangement of mirrors for dressers, the
object being to so mount a plurality of mirrors
that their angle may Dbe adjusted one inde-
pendently of another for such relative ad-
justment that a person may at one time re-
ceive the reflection from the front and sides
or from the front, sides and hack.

Designs.
DESIGN FOR MATCH-SCRAPER.—A. B.
RisLEY, Hoboken, N. J. The design consists in
a background which represents a barn, a

; match-receptacle which is in the form of a

feed-hox and represented as supported in close
relation to the barn, and in the exhibition
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of a donkey in relief waiting for the ifeed

supposed to be in the feed-box.

DESIGN FOR A BOX-COVER.—H. L. CroLL,
New York, N. Y. The design is produced on
the top of a box cover and consists in a major
wreath, inclosing two minor wreaths, and these
minor wreaths respectively inclosing portraits.

NoOTE.—Copies of any of these patents will be
furnished by Munn & Co. for ten cents each.
Please state the name of the pateutee, title cf
the invention. and date of this paper.

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
wili tind inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. Im every case it is neces=
sary to give the number of the inquiry.

MUNN & CO.

Marine Iron Works. Chicago. Catalogue free.

Inquiry No. 4231.—For manufacturers of alumi-
nium hones for sharpening kunives.

AuTos.—Duryea Power Co., Reading, Pa.

Inquiry No. 4:2322.—For makers of Ferris wheels
for use at fairs and summer resorts.
Morgan Emery wheels. Box 517, Stroudsburg, Pa.

Inquiry Neo. 4233.—For makers of fans driven by
spring motors.

* U. 8.” Metal Polish.

Inquiry No, 4:234.—For catalogues, prices and
descrlptlons of automobiles suitable for alivery.

Blowers and exhausters.
Exeter, N. H.

Inquiry No.
band sawmills.

Handle & Spoke Mchy.
Chagrin Falls, O.

Inguiry No. 4236.—For makers of plows with an
elevator attachment for placing dirt into wagons.

Mechanics’ T'ools and materials. Net price catalogue.
Geo. 8. Comstock, Mechanicsburg, Pa.

Inquiry No. 4237.--For domestic and foreign

manuracturers of inflatable rubber toys.such as bal-
luons, ete.

Indianapolis. Samples free.

Exeter Machine Works,

4235.—For makers of light, portable

Ober Mfg. Co., 10 Bell St.,

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 4238.—For a machine for cutting
wire into lengths and winding it around a small pack-
age.

Let me sell your patent. I have buyers waiting.
Charles A. Scott, Granite Building, Rochester, N. Y.

Inquiry Neo. 4239.—For asteam jacketed vulcan-
izer for making artificial rubber lim bs, etc.

MANUFACTURERS!
metal ? Write us.
Falls, N. ©

Inquiry No. 4240.—For makers of wire cushions
tor invaiid chairs.

Want any parts made of any
Metal Stamping Company, Niagara

Inventions developed and perfected. Designing and
machine work. Garvin Machine Co., 149 Varick, cor.
Spring Sts., N. Y.

Inquiry No. 4241.—For dealers in second-hand
pool and billiard tables.

Manafacturers of patent articles, dies, stamping
tools, light machinery. Quadriga Manufacturing Com-
pany, 18 South CanalStreet, Chicago.

Inquiry No. 4:242.—For a mechanical lawn grass
snot leaf) rake.

FOR SALE.—Patent No. 670,482. Hat fastener clasp-
ing head as did old elastic, but is applied under hair.
Address Emma T. Miller, Urumia, Persia.

Inquiry No. 4243.—For makers of apron springs
for use of sporting men, ete.

Crude oil burners for heating and cooking. Simple,
efficient and cheap. Fully guaranteed. C. F. Jenkins
Co.,1103 Harvard Street, Washington, D. C.

Inquiry No. 4244 .—For makers of shot guns, ham-
mer and hammerless guns, ete.

The largest manufacturer in the world of merry-go-
rounds, shooting galleries and hand organs. For prices
and terms write to C. W. Parker, Abilene, Kan.

Inquiry No. 4245.—For makers of hose, hose
r(:els. cut-off nozzles,spanners, hydrant wrenches, axes,
etec.

We manufacture anything in metal. Patented arti-
cles, metal stamping, dies, screw mach. work, etc.
Metal Novelty Works, 43 Canal Street, Chicago.

Inquiry No. 4:246.—For makers of small steel cast-
ings or small steel pressed work.

The celebrated ** Hornsby-AKkroyd ” Patent Safety Oil
Engine is built by the De La Vergne Refrigerating Ma-
chine Company. Foot of East 138th Street, New York.

uiry No. 4:247.—For dealers in * Wheatstones
I)lal ‘elegraph Instruments.”

Contract manufacturers of hardware specialties, ma-
chinery, stampings, dies, tools, etc. Excellent market-
ing connections. Edmonds-Metzel Mfg. Co., Chicago.

Inquiry No. 4248.—For dealers in phosphorescent
sulpnide of calcium.

WANTED.—A competent and energetic foreman for
brass manufacturer making brassefittings. One who is
a good manager of men and systematic i the handling
of work, also practical in designing tools. A growing
opportunity for the right man. Address with refer-
ences ** Brass Manufacturer,” Box 773, New York.

Inguiry No. 4249.- For machinery for grinding
bones for fertilizing purposes.

KFOR SALE.—Patent desk calendar (No. 722,765, March
17, 1903) accepted by four San Francisco wholesale sta-
tionery houses for regular drummers’ line for Pacitic
coast. A money maker for party who huas means to
introduce extensively. F. H. Smith, 2019 Broadway,
San Francisco, Cal.

Inquiry No. 4250.—For makers of adding ma-
chines.

Manufacturers desired for the manufacture under
royaity of valuable U. 8. air compressor patents. In-
vention great success and growing rapidly into largeuse
abroad. Principals only dealt with. Full particulars
on application to Box 722, c. 0. Judd’s, 5 Queen Victoria
Street, L.ondon, England.

Inquiry No. 4251.—For information as to the new
telephone system lately devised.

WANTED.—A factory superintendent for progressive
inanufacturer of brass and iron fittings. ‘A man versed
in general machinery and tool practice and thoroughly
systematic in management of work and output. Must
be qualified in the handling of men and pertectly reli-
able for taking charge of factory. Give references and
address ‘‘ Manufacturer,” Box 773, New York.
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— and Querzes

HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; corresponcdents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each must take
his turn.

Buyers wishing to purchase any articie not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(9035) J. T. K. asks: 1. 1 want to
magnetize a needle to saturation, steel 14 x 1-16
inch, 3, 6 or 12 inches long (but I suppose the
length would not make any difference, so it was
long enough for the winding). How many am-
pere-turns should I use? How long should the
current be kept in the circuit? A. To mag-
netize a bar of steel by a battery, wind a coil
of a few turns of wire of such a size that the
bar will slip easily through it. Connect it to
the current, and pass the bar back and forth a
few times from the middle to the end and then
to the other end, etc., stopping at the mid-
dle before cutting off the current. If you have
an electromagnet with an iron core such as a
telegraph sounder, you can magnetize a small
bar by drawing it from end to end along one of
the ends of the core of the electromagnet. It is
well to draw it in the opposite direction along
the other core, also, the same number of strokes
to each core. If you would use a dynamo cur-
rent for the magnetizing, you may connect the
coil or electromagnet for the purpose in series
with a lamp, arc or incandescent, and use the
current which lights the lamp to do the work.
2. Ilave you a SUPPLEMENT that explains how
to wind a transformer for a certain output, both
step-up and step-down? That is, how many
primary turns to how many secondary turns?
If not, where can I get a book at low cost that
will tell? A. We have not published any plans
for transformers. You will find some in the
book ‘“Electrical Designs,” which will take 200,
400, or 1,000 volts, and deliver 18, 32, 50 or
100 volts, or the reverse.

(9036) A. W. writes: During a late
residence of five months on the highland of
Bolivia at 13,000 feet above sea-level, 1 noticed
that all colorless transparent glass assumed a
deep violet hue after a short time. The neigh-
borhood is flat and sandy, forming the bed of
a dried-up lake. The district is subject to vio-
lent electrical disturbances. Borax, magnesia
and niter are present. Can you tell me the
cause of the violet color of the glass? A. We
should look for the cause of the discoloration of
the glass to some substance in the region rather
than to the altitude. But we are not able to
explain the case satisfactorily to ourselves.
Some reader may have knowledge on the matter.

(9037) A recent note gave figures for
the pressure used in organ bellows in pounds
per square inch. It is the custom of builders
to rate the pressure to be used in the organ in
inches of water, determined by the difference
of level in the two arms of a “U” tube, ong
arm of which is connected to the bellows. In
our statement the error was made to give as
pounds per square inch figures which should
have been given as inches of water. A tirm of
builders has given us the following data:
“Pressures of air usually employed are 3 to
31 inches on the manual pipes, and 3% to 4
inches on the pedals. In very large organs
this is very often increased as high as 8 inches
on the pedals and from 8 to 15 inches where
there is a solo organ.”

(9038) W. L. W. asks: Requiring te
gild th2 first surface of a glass mirror whose
surface must remain optically true, we have
tried the formula furnished by Prof. Schwarzen-
bach. The experiment has failed entirely, al-
though conducted with care. Can you say also
whether any particular method for making the
marsh gas is required to insure purity” A.
The following process, devised by Wernicke and

improved by Bottger, will undoubtedly give
thorough satisfaction. Three solutions are pre-
pared. a. Dissolve 1 gramme pure gold in aqua

regia, evaporate to dryness in the water bath
to expel excess of acids, take up with water
and dilute to 120 cubic centimeters. 3. Dissolve
6 grammes pure caustic soda in 100 c.c. of
water. c. Reducing solution : Dissolve 2
grammes dextrose in 24 c.c. water and add 24 c.c.
alcohol and 24 c.c. acetaldehyde of 0.870 spec.
grav. 'This solution should always he freshly
prepared, as it deteriorates on standing. FKor
gilding, mix in the ratio of 64 c.c. of solution
«, 16 c.c. of solution 3, and 1 c.c. of solution c.
I'he glass surface to be gilded should be cleaned
thoroughly with caustic soda solution, but not
with acid. Marsh gas is obtained in pure form
by ixing 2 parts sodlum acetate, 2 parts
caustic potash and 3 parts quicklime, and heat-
ing the mixture.

| pulley,

(9039) M. K. McQ. says: 1. What
amount of electricity is used in decomposing a
given amount of water? A. One coulomb of elec-
tricity will decompose water so as to give
0.000010384 gramme of hydrogen and
0.00008286 gramme of oxygen. This is an
amount of current given by one ampere flow-
ing at a pressure of ore volt for one second.
Any other amounts are calculated easily from
this. 2. Give a formula or recipe for a cement
that will firmly vnite meerschaum and silver.
As a subscriber of the SCIENTIFIC AMERICAN I
cannot say enough in its praise as an up-to-
date scientific publication. a. Dissolve good
glue in water and add half as much linseed
oil varnish and one-quarter as much Venice
turpentine as the amount of glue used. b.
Mix 3 parts copal varnish, 1 part linseed oil
and varnish, 1 part oil of turpentine and 1
part glue. c¢. Mix Canada balsam with carpen-
ters’ glue 2 ounces and Venice turpentine 4
ounce.

(9040) O. R. B. asks how to lag pul-
leys. A. Cast-iron pulleys may be lagged with
leather without the use of rivets, by first brush-
ing over the surface with acetic acid, which
will quickly rust it and give a rough surface;
then attach the leather to the face of the
pulley with cement composed of 1 pound of
fish glue and % pound of common glue. 7To
Cover Pulleys with Paper.—Scratch the face
of the pulley with a rough file thoroughly, so
that there are no bright or smooth places.
Then swal the surface with a solution of
nitric acid, 1 part; water, 4 parts; for 15
minutes: then wash with boiling hot water.
Having prepared a pot of the best tough glue
that you can get, stir into the glue a halt
ounce of strong solution tannic acid, oak bark,
or gallnuts, as convenient to obtain, to a quart
of thick glue; stir quickly while hot and ap-
ply to the paper or pulley as convenient, and
draw the paper as tightly as possible to the
overlapping as many folds as may be
required. By a little management and moist-
ening of the paper, it will bind very hard on
the pulley when dry, and will not come cff or
get loose until it is worn out. Use strong
hardware wrapping paper.

(9041) G. F. M. says: 1. Do you
know of a process to remove iron rust, fats
or acid stains from marble, without cutting it
down'? A. Grease spots can often be removed
by applying over the spot some fuller’s earth
or powdered chalk, saturated with benzine; let
lie for a few hours, then remove and scour.
Acid stains cannot be removed, as they eat into
the marble. Iron stains can sometimes be re-
moved by the use of hot strong caustic soda
solution. . Oxalic acid is much more likely,
however, to remove the stain, but will more or
legs attack the marble. 2. What substance will
produce the greatest volume of gas when
Lriought in contact with fresh or salt water?
A. Metallic lithium will probably yield the
greatest volume of gas when brought in contact
with water. Theoretically, 7 pounds of lithium
will yield 1 pound of hydrogen gas, equivalent
to over 5,000 liters, or about 180 cubic feet.

(9042) G. W.says: Would you please
send me a receipt for making a good library
paste, one that will keep for an indefinite
length of time and one that would answer the
purpose of a photo-mounter? A. Dextrine
forms the base of nearly all library pastes.
The dextrine is treated chemically, and the
manufacture is entirely unlike that of ordinary
pastes. Many of these pastes are patented.
We have no definite formula. For $1 we will
look up and send two or three copies of patents
which will give you an idea of the composition
and methods of manufacturing such pastes.

(9043) J. J. McV. says: Can you in-
form me where I can obtain the following in-
formation in regard to wood pulp? 1. About
what is its weight per cubic foot when in the
pulp? Also its weight per cubic foot after it
has been compressed into the solid form? A.
Wood pulp is always put on the market in the
form of a coarse board; the specific gravity in
this form will vary, being dependent on the
nature of the wood, the method in which the
pulp has been made, and its relative dryness.
We cannot find any figures published, and doubt
whether any determinations have been made of
its specific gravity. 2. Can it be made imper-
vious to moisture, and reasonably free from
decay, if placed in the earth? And does the
process of making it so materially increase the
cost? A. The treatjnent to which pulp is sub-
jected in the manufacture of indurated ware,
fiber pipe or papier mache makes it quite im-
pervious to water. The cost of such treatment
is considerable. relative to the cost of the
wood pulp itself. 3. When compressed into
the solid form what is its tensile and shearing
stress per square inch? A. We know of no records
of these tests. 4. What is the approximate cost
per cubic foot or pound of the compressed pred-
uct when made from the coarsest, cheapest
kinds of timber, in large quantities? A. We
have no information on this subject. 5. What
is the process of making the pulp from the
coarsest timber? And also how is it made
waterproof? A. There are two general meth-
ods, mechanical and chemical. The mechanical
is simply a grinding operation. The chemical
method is subdivided into two, the soda method
and the sulphite method. Descriptions of the
methods of making wood pulp are beyond our
limit of space, but the details can be found in
all chemical technologies. It is waterproofed
with rosin dissolved in boiled linseed oil.
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IxpIA RUBBER AND GUTTA PERCHA. By T.
Seeligmann, G. L. Torrilhon and H.
Falconnel. London: Scott Green-
wood & Co. New York: D. Van Nos-
trand Company. 1903. 8vo. Pp. 402.
Price $7.50.

A complete practical treatise on -these two
gums, dealing with the historical, botanical,
arboricultural, mechanical, chemical, and elec-
trical aspects is this work, translated from the
French by John Geddes McIntosh. The liter-
ature of rubber is extensive, as is shown by
the excellent bibliography. It is rather sur-
prising that the invention of vulcanization is
credited to Nelson Goodyear instead of Charles
Goodyear. It is to be hoped that the error
will be corrected. The book is an excellent
one, but some views of American rubber plants
might have profitably been included, also rub-
ber-tire making. Foreign authors are apt to
forget that the rubber industry was brought to
perfection by American inventors. Thomas
Hancock does not deserve much credit for what
he did, and the story is not given in the
volume before us.

LE NAVIRE POUR PAssAGERs. Essai sur un
Type Nouveau de Navires sans Tan-
gage et sans Roulis Evitant Ainsi le
Mal de Mer aux Passagers Inchavi-
rables et Insubmersibles aprés Abor-
dage. Par C. Turc, Lieutenant de
vaisseau, Ancien éléve de I’Ecole
polytechnique. Paris: E. Bernhard et
Cie. 1903. Pp. 88.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Issued
for the Week Ending

May 26, 1903,
AND EACH BEARING THAT DATE.

|Seenote atend of list about copies of these patents.)

Acid, amido oxybenzyl sulfonic, Fischer &

(I 4 1SS 8 5660000000 00808000 0080000 729,054
Acid, apparatus for making sulfuric, N.

3z (O8] 5 55000600000006080608000000000090 728,914
Advertising and playing board, combined,

N. Sandoz .........cciiiiiiieniiennnn 728,986
Agricultural machines to motors, means for

coupling, A. Castelin ................. 729,275
Air ship steering mechanism, dirigible, L.

A. Boswell ......... . iiiiiiiiiiennnen 728,844
Altitude instrument, E. G. Hewett . 728,915
Amusement apparatus, T. Folks .... . 728,894
Animal catching and holding device, b

(& - 0000 880080008080088080608080803000 729,332
Ant trap, W. K. Finley .............. .. 729,053
Armature, induction motor, Thomson.... 729,449
Astronomical instrument, E. G. Hewitt . 728,916
Atomizer holder, J. C. Cramer .......... 729,138
Automatic switch, F. R. S. Ditmars ...... 728,880
Automobile steering wheel, H. W. Myers 729,079
Back band hook, E. L. McClain .......... 9,387
Baling machine, fiber, J. J. Davenport 729,285
Baling press, J. Jensen ......... 729,183
Ball coupling, H. T. Henderson . 729,168
Bank, registering, J. Daly ...... 728,876
Battery chutz, F. E. Paradis ............. 28,968
Battery circuit breaker, storage, H. Garrett 729,323
Battery separator, storage, E. A. Sperry ... 729,100
Beams together, means for clamping and se-

curing cross metal, H. A. Streeter .... 729,440
Bearing, G. W. King, et al............... 729,356
Bearing for drawers, etc., roller, A. C.

Plekard .......cccovevececncncanscacnne 728,971
Bearing, spindle, T. Watson .. . 729,460
Bed, couch, D. Frank ... 729,320
Bed, invalid, J. Cheetham . 728,865
Bed spring, I< J. & W. C. Van . 729,021
Bedstead fastener, F. Schmidt ... 729,424
Beet pulling machine H. G. Hotchkiss ... 728,920
Belt fastener, J. M. Erickson ............ 729,302
Bicycle delivery attachment, W. Mosley ... 728,960
Binder, loose leaf, R. B. Wilson ......... 729,476
Block. See I‘use block.

Blower and fire-screen, fire, P. Grayson ... 728,095
Boat wagon, life, 0. C. Nickerson ......... 729,394
Boiler cleaner, D. F. Schuler

Boiler flue cutter, J. T. Warner .
Boiler, fusible plug steam, M. IS,
Bolt holder, W. J. Phillips
Bookease, sectional, R. Hatch

Bookcases or the like, deors for, O. O. Buice 729 270
Books and cutting the edges thereof, ma-

chine for feeding, E. Grosse .......... 729,331
Boring tool, Williams & Trevorrow .. 729,469
Bottle, W. F. Hutchinson ......... . 729,071
Bottle, P, J. Wilton ........... .. 729,475
Bottle closure, C. J. Gustaveson ...... . 728,909
Bottle detector, refilled, A. C. Nickloy. 728,963
Bottle, non-refillable, W. B. Hargan .. 729,162
Bottle or similar receptacle closure, W. L.

| 9850 600660000080000000868000000000000 728,981
Bottle stopper, 0. Grozinger . 728,907
Bottle wire cutter, J. Trafford 729,241
Bowling alley pin spotter, C. L. Bastian .. 729,118
Box, cabinet, etc., J. T. Hoyt ............ 729,345
Box fastener, P. V. Day ......

Box tool, E. Marcille .........
Brake bvam, C. M. Carnahan
Breastpin pin tongues, hinge joint for, E.

W. Morehouse . . 729,383
Brick, building, E. H. Voldtuode 729,023
Brick clay crusher rolls, .J. H. Bach . 728,831
Brick kiln door, S. A. & J. M. West .. 729,026
Brick machine, D. B. Price ........ 729,094
Bridge construction, .J. Tomlinson 729,016
Brooch, E. B. Hough ............. 728,921
Brooder, chicken, H. E. Bradshaw ........ 729,125

Broom holder, clothes rack, and

hanger, combined, O. S. Perkins
Brush, H. L. King ....c.cciiiiieiens
Brush, A. Steel

towel

9,
Brush and making same, W. J. Wallace .o, 729,458
Brush holder, T. L. Hawkins . 29,338
Brush, scrubbing, J. Beeby 728,837
Bufting machine, A. Buteau . 729,274
Bung, tapping, Lent & Hatt 729,367
Bunsen tube for incandescent light, heating

or cooking apparatus, C. P. Ehmann.... 729,298
Burglar alarm, B. Arthurs ............00000 729,252
Burner. See Gas Burner.
(‘abinet, knockdown, M. Loeffel .......... . 729,368
Calcium carbid package, J. Ewing, Jr. . 728,889
Calendar, G. G. Graessle ........... 728,904
Calendar, G. I. T. Scribner .. 729,427
Calender machine, J. Kleinew efers . 728,937
Camera, H. Good\\ln ...................... 29,325
Camera, G. H. Lee ............... 729,363 729,364
Camera controller, W. D. Macdonald ....... 729,193
(Camera, stereoscope, and opera glass, com-

bined, L. Rancoule .........c.ee0eene 728,977
Can, W. T. Coghlan 728,869
Canal system, electric, F. Adams 728,823
Canes or like articles, handle or head t‘or,

G. B. Keplinger .......c.ccieeiinnees 729,353
Car brake, (. A. Kleiner . . 729,358
Car coupling, P. C. Ewart . 728,888

(Continued on page 437)
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00[) or MEIAL [’} ((_;Bl' coupling, C. C. Bowen, et al........... 729,037
- e “ar coupling, J. C. Yeiser ...... . 729,483 g " Y
w E“ﬁm Car door, ggrain, F. R. Ifinberg . .. 729,052 MY| tAleIBITI"N DO Ou owa.n
S —— (Car, freight, H. A. Turner ....... .. 729,452 S ccomean
o orkers \\\— (‘,m': steel gondola, A. B. Bellows .. 7%9,55; ILLUSTRATOR s
ithout Steam Power shonld \» Car ventilator, E. F. Crowther .. .. 729,28 w ist anyone to real- ) in?
ee our Foot and Hand Powar N Gar wheel, R, P. Tomassck . %‘)ﬁg ‘{if-e'i:{‘:‘,:%”“;‘; ~S§§."‘ les . % Valuable Scarf Pl}’]"
ry. Send for Catalogues Car wheel bearing, J. Stuart .......... . 729, Vith the World ” is the name You must get the
A--Wood-working Machinery, . (ar wheels, casting steel, T. Mitchell ..... 728,956 e S o dontihE ith \ g
B—Lathes, etc. Cars, means for operating reversing switches e e o 27_["::,‘; P
NEC £ on clectric, B. R. G cuvoneonnnnnnnn. 728,901 | [ and, vyomen.  This 72-pa ld
gww:anA,L",s,_Mm' Co. = Carbureter, R. Dempster ................. 729,142 l:(r;lv«, lr:|\rl;:; 8 .ari (:;‘x:e,) (;:; o L) on
- er St., scneca Falls, N.Y,# / Carbureting device for explosive cngines, hf}iomfv x;xt I llsﬁ‘rﬂtol[,
M. IF. Bates ....oiiiiiiiiiiiiiiina.. 729,254 Ad.-Writer, Journal-
e 3 Proofreade
MACHINE SHOP TFITS, Card punching machines, apparatus appli- Iat, ° ClutCh
| ‘\o‘g oy cable to Jacquard, Hill & Pearson .... 729,340 B:::l:‘eerep%l’ecfrtlgllan-
TOOLSY UPPI_IES ('ard punching machine, Jacquard, W. W. lectrical Engineer, T £ th
LB il . Hodgson ...... .. -+ 729,495 | [ ete. Nention the profesion he only fastener that
A FIAN L, CIMNAT Carpet fastening device, C. 728,911 in which you are interested, insures vou against
= SEBASHAN LATHE c CINCINNATLO, Carriage apron, A. B. Keys .. 729,186 and we will include some val- y &
G N N uable information pertaining robbery or loss
4T ¢ 1 h Pi (arriage door, J. Polya .. . 729,409 thereto. Y
Foot and Power 22 Shapers and bl Brosemy, | Carriage, folding, G. Holtz ....... 729,177 Correspondence } Simple, secure and
SHEPARD LATHE CO., 133 W. 24 St., Cincinnati, 0. | Uarriage mechanism, J. J. Green 729,327 | W Inatitute of America : | easily adjusted
> 7| cart, dumping, A. Brenzinger 729,266 Box 689, Scranton. . 1
Cart, road, H. J. Miller ........ 729,080 *
t4 s Cbe Castin, maki v ] it
a Wor gs, making steel, W. E. (¢ .. 729,281 e Sample 50 cts
Cattle guard, G. G. Welsh ............ .. 729,465 I | ‘
Centering and holding tool, P. Gagnon .... 729,322 7 G ASS q Wri A o
SOIia Centrifugal machine brake, Pott & Will- rite for terms in quantities
iamson .. 728,974
Chain link, conveyer, J. L. Pittman 728,972 \x; A I ER ‘ OOl ERS G_P. GULDSMITH & cn
D' PI Chair head rest, R. S. Gibson ...... 729,324 '
Christmas trce holder, A. Wegener 729,462
le ate Gigarette former, C. O. Beatley ...... 729,256 ICE AND WATER SEPARATE Manufacturing Jewelers
= " ¥ Circuit breaker, ¢. H. Norwood ............ 729,211 :
Price List on application to Circuits, current transformer for high volt- No Germs, Inmts’ RuSt or D"t 33'43 Gold St.
WALWORTH MANUFACTURING Co., age, A. R. Everest .................. 729,308 | | WRITE FOR PAMPHLET “D.”
128 T0 136 FEDERAL STREET, BNSTON, MASS. | Clarinet, P. Evette ...................... 729,309 RK CITY
. . Gy min i, desice” Tor Gmpiying, R APPERT GLASS CO., 277 B’dway, New Yorkd NEW YO
N2 (D2 550000 0000000000003000800000300000 728,940 3
(‘vlnck?, tplu\le mllid ratghult mechanism  for 729Y253 MAXIMUM Pow£R_M{5!)¥u2Mx C‘ag“?;l;;‘ OUR ROTARY MEASURE
electrie, A. Barr, et al ... .. = = o : g
: Closet or casce, A. K. Conant ........ . 729279 bee{' 1&1“"- aci SBS“""?' m}a%g.hemte?st\??gs %Hrvg: ‘(’)'f":;%ynlnx?ga i
- = - Cloth cutting machine, F. Buchwald .. 729,127 Exeasgo t(,‘)a.lr‘ul;le’r’s rﬁg:(‘;rs _seasily as straight work. Accurate, lasts
——————— ——— Clothes pin, A W .xlergal\(l.(-l' ....... . 728,824 cottonseed oil or ﬂuids: a lire-time. anyone can use it. An ideal
. . Clutch mechanism, 0. Miller .............. 728,954 hot or cold, thick or thin measyre for factory, office or home. Says
Marlne as En l“es Clutch mechanism, friction, G. I. Wissman. 729,478 you want to get the one; ** Worth its weight in gold to a busy
Coal digger, Z. SCott .............ccc..... 729,426 TABER ROTARY PUMP mechanic.” Limited time ouly 81.73,
L hes. Row Boats, d Boat Fitti o Cock compression stop, hich does the most work at postpaid. Your money back if not the
‘ock, y 3
prices are Tight, our WOrk 13 ght.  Catalogue fres. | . KWAYSOr ool 729,423 the least expense. _Simpls best and fastest all aroutd, measire Joy
Joke over, G. M. Miller . , 903 | < e ) for free illus rated circular,
THE GENESEE LAUNCH & POWER CO., Rochester,N.Y. | Composition of matter, G. Blenio ........ 729,036 any desired speed. Perfect- STECKENREITER MFG. CO.
Composition of matter, H. Molchin..729,202 729,203 | I7 dutable. All parts are inierchangeable. Needs no 96 Lake Street Chicago, 11
MORAN FLEXIBLE JOINT Combosicions o "maticr, torming, it 3ol | Sed verkman, Do puaaniect Ceons {1 : =
rd S 1INV 56606006006 0000000000060000000000 729,204 hid] 3 QUDLIOD A G T DD
for Steam, Air or Liquids. Condconsm' steam, R. II. Hornbrook 729,070 THE HIGHEST EFFICIENCY
r : 5 am, R. Il 00 5 .
Mglt‘it-'?ssl{llrg.l HEEEI IR AL Convertible chair, W. W. Lepard ..... .. 728943 | If You Want the Best Lathe and Drill is guaranteed in every
Moran Flexible Steam Joint Co.. Inc’d Corn knife, 0. P. Muller ........ .. 729,386 . one of the smooth-
149 30 East St LOUISVILLE. KY. 4 Cornstalk shredder, L. D. Swart . 729,239 GHUGKS === running
- " - Cot, folding, A. Cantor .................... 729,486 BRENNAN
CO\;nting picces of goods, apparatus for, A. BUY . GASOLINE MOTORS
ART Es l A N CRIISEOTSSON .o« s cenvenenensannnenns 729,133 WESTCOTT'S Wwhich aromadoonthe
» . H. o 82! t test d E
) Crane, nr:glct}ng,. J. H. Ames 728,825 Grip, Gooat I tzr%sang%l;?svaefe g)\frle
‘;Wg[]s. Oiland G”yelf?“"" Cream separator, centrifugal, 755,563 est. Capacity 4t03101 - o oE e A
y contracttoany depthfro LU HEaa000300000089000 , 2 and Durabil- "o Free from vibration.
(R ERTET, Mmoo MG I I T O sl comomyce otk anao cren DTS RO
quired to d.ill and complete | Cuff holder, J. L. Havlin T 199,337 | Westcott Chuck Co., Oneida, N. Y, U, S, A, principle. Two distinct types, horizontal and vertical.
same. Portable Horse Power | Curling iroa heater. C. E. Haff ... . 729’546 Ask_for catalogue in English, French, Spanish or German. | 3 speed sliding gear.  Full protected patents allowed.
and Mounted Steam i Currengt notor alternating, C. P. Stein. i TRST PRIZE AT COLUMBIAN EXPOSITION,, 1895, BRENNAN MFG. CO., Syracuse. N.Y,,U.S.A.
MELZ  eeesannreaannnes IPNTTRRR 729,441 '
i8 required and send for illus- Cut off, automatic, R. P. Barnstead ....... 729,116
trated catalogue. Address Cutter. See Boiler flue cutter.
PIERCE WELL ENGINEERING Agn SUPPLY CO. | Cycle gear, motor, E. Mathieu ........... 729,197 Durand Mfg. Co.
136 LIBERTY STREET. NEW YorLK. U. S. A. (;yllrllltll)l’icglrié\;rfgce:,uei:sfr'lfr.u.eﬁt' tortruing oy Eastern R‘gé";;‘;‘é'; (:uYIver Rd.),
ecolorizing and clarifying material, manu- + N. Y.
vgener RaIChet and Rntary cnunters ~ facturing, R. L. Jenks ............... 729,350 High-grade canoes and skiffs our
Diseases by electromusical vibrations, means specialt. All canoes have brass
For voting machines, neostyles, tele- 5 i A Y. £ A
hones. cash registers, nickel-in-slot for treating nervous, H. Fleetwood .... 729,317 strips between joints, making them
gnacblrsl'es and nst:gom:‘ticlmac-hix.lery Disinfecting apparatus, C. J. Walz .... . 729,459 awatertight. We also build launches
generally to register the number of Display apparatus, S. R. De Long ........ 728,879 to be operated by gasoline, steam
pieces or quantity of material pro- Doors, hatches, or the like, electrically oper- and foot power, sailboats, etc. Write
duced—for any purpose requiring a | ated system for closing water tight, W. us before placing your order; it will
small, light and accurate counter. B. COWIES .viiiirrrnennnnnennnnnannnn 729,280 pay you to do so.
THE %AETELDOE(éE ﬁRFEg co # Dough raiser, L. McCombs . .. 728,962
- H Drawer, extension, D. E. Hunter .. .. 729,180
HARTFORD, CONN, Drill of)ernting mechanism, Cloud & le 729,043
Makers of Cyclometers, Oddmeters, Tach II;unt)b hell(,] FR V}’. i{alu ...... .. ;gg?g; eoeeoeeoooeoeeeeeeooeeoooeo: SYNCHRONOGRAPH.—A NEW METH-
e e ust guard, R. J. Evans ..... .- 4 od of rapidly transmitting intelligence by the alternat-
Dye, anthrj]\cca(-,, l1_\)1. Kugel oo ;gg,gg? g lNS|DE MICROMETER' © | ing cturnPr}tiy hfull dgsgriptionlgfnth(; ntterestigg ap-
Eccentric, J. W. Davis ................ 50 3 For close paratus of Crehore and Squier. illustrations. SCIEN
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Electric arc light, W. C. Fish ......... . 729,315 measure- & | Price 10 cents each. For sale by Munn & Co. and all
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Fishing rod holder, T. J. Briner
Flier, F. J. Rabbeth
Flue stopper, M. L. Greenstreet ..
Fluid compressor, G. V. Mitchell
Fluid motor, expansive, J. A. Norton
Fluid motor,

expansive, Norton & Rockwell,

729,210, 729,507

Fly catcher, J. E. Cox 5
Folding box, F. M. Wade ..
Folding box, Z. B. Webb

Fork. See Laundry fork.
(Continued on page 438.)

of the_ cigars—they are better than (%
ever. It comes from saving you the 4
jobbers’, the salesmen’s, and the re-
tailers’ profits—three profits in your
pocket. The saving in price is clearg
to all. You can prove, without risk,
how we’ll please you in quality and
crit]cally satisfy your taste, for if

ou don’t get as good a cigar or a

etter one from us for less mon-
ey than you pay now—if you are
not altogether pleased, you get

your money back.

© 1903 SCIENTIFIC AMERICAN, INC.

boxes of 25, 50 or 100 for from 4 cents to
6 cents each, others from 2 cents to3
. All_transportation

es prepaid.
our own procrastination is all
that prevents your becoming
our steady customer and saving
money.
References:—Any Bank, Any
Agency, Any Customer.
JOHN B. ROGERS & CO.

' The Pioneers.” 429 Water St.

T 4 Binghamton, N. Y.
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Simply press this metal bar ¥ P <% Found only in the genuine

You Should

ete. It’s yours for the asking.

THE. CONKLIN PEN C

T CON KNS |

about the pen that has revolutionized the fountain pen business—the pen that is so extensively, but crudely imitated—
the pen that, by such imitation, is acknowledged to be the 20th Century wonder in fountain pen evolution.
SEND FOR  OUR. BEAUTIFUL NEW ILLUSTRATED CATALOG

explaining its many advantages over all other fountain pens, and showing patented featuresnotfound in imitations;
also Prof. Sloan’s Suggestions, for improving your hand-writing, model capitals, businesslettering, vertical writing,

"SELF=FiLuNG PEN

Know More

816 Madison Avenue,
TOLEDO, OHIO,

0.

TOKEEP COOL

you must have a whirling fan to drive the heated, im-
pure air from your rooms. Will you pay $15 or more for
an electric fan, or will you buy our famous

Water Motor Fan

which makes 2,000 revolutions
a minute and throws a current
of air as strong as does an elec-
tric tan yet costs only

$1.50

It can be attached to any spigot direct, or connected
by rubber hose and attached to wali in same or another
room. Can be adjusted by anyone—even a child—quick -
ly and easily. The fan is ten inches in diameter. Re-

uires but Jow pressure, the motor being fed through a

-16-inch hole. "Runs smoothly, without noise or annoy-
ance—especially desirable for the sickroom. Cannot
get out of order.

Price Complete $1.50 Booklet Free

Good Agents Wanted to sell the Water Motor Fan to
the thousands who have been waiting tor a perfect fan
at a low price.

DELAWARE RUBBER CO., Dept. 107,
631 Market Street, Philadelphia, Pa.

SIT RIDE«~ SLEEP

AIR MATTRESSES

Pfﬁéf[loﬂ CUSHIONS and PILLOWS

For Lovers of Comfort and Cleanliness
Whether at home or abroad, in camp or on the water, the su-
remacy of ¢¢ Perfection® Air Goods cannot be denied.
elightfully cool, absolutely damp-proof, odorless and hygienic,
No crevices where dust or anything objectionable can ‘conceal
itself. A hard or soft bed as you §esire.

CONFORM TO EVERY CURVE OF THE BODY.

Fully guaranteed, If not satisfactory money refunded.
nite for free booklet D.

Mechanical Fabric Co., Providence, R. I.
New York Office, 16 Warren Street

TUBULAR
DRIVING LAMP.

IT is the only perfect one.
IT will not blow or jar out.
IT gives a clear, white light.
IT ls l'i]lze an engine head-
ight.
iT tﬁrows the l%n straight
ahead from 200 to 300 ft.
IT burns kerosene,
Send for bodk (free).

R. E. DIETZ CO., 60 Laight Street, New York.
Mention this paper and get special discount.
‘YQ/Q—ESTABLISHED 1840.

ELEVATING - CONVEYING 0%’06‘939,%%5 \ chaI Mir,\vingLMachines

POWER TRANSMISSION MACH'Y \ 8 %, & €% 3\ ELeCTRIC MINE LocomoTives
o A% % POWER COAL DRILLS

COAL WASHING MACHINERY \* *o%% % '\ cOAL HANDLING MACHINERY

COLD GALVANIZING

alr and sea water. Our Patent Process is now in use all over the country.

Co., Herreshoff Boat Building Co., Townsend & Downey, Armour Packing Co.
Main Uffice, 348 Broadway. En

Sample and custom work done gt our factory, 108-110 W. 11th St.

Save all the Spelter consumed in galvanizing by the hot process
by using our Patent Cold Galvanizing Process, as the amount of spelter
lost as dross in the hot process 1f used in our process will give sufficient
protection to any kind of work to make it rust-proof even against salt
Our licensees include U. 8. Government, The Standard 011
Licenses granted on royalty basis.

1 to 9 Park Avenue, Brooklyn.

U. 8. ELECTRO-GALVANIZING CO.

ELECTRIC SEWING MACHINE MO-

tor.—The instructions and numerous illustrations of de-
tails contained in this article will enable any mechanic
of average ability to build an efficient motor that will
gperate a sewing machine. The cost of materials for
this machine should not exceed five dollars. See SCIEN-
TIFIC_AMERICAN SUPPLEMENT, No. 1210. Price 10
cents by mail, from this office and from all newsdealers.

The “Best”

The Worlds Best Light
Sold in every civilized coun-
try on earth.  Costs less than
. kerosene, gives six times
" more lightthan electricity.

APure White Steady Light

Makesand burns itsown gas.
No wick, no odor. no s.moke.
Absolutely safe. Forindoos
andoutdoor use,

Agents Wanted,

Exclusive territory, liberal
commissions. Catalog free.

THE BEST LIGHT CO.

Owners of Original Patents.

87 E. 5th St. CANTON, OHIO.

98y USE GRINDSTONES ?

[f 80 we can suppiy you. Al sizes
mounted and nnmounted. always
Ekept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. Ask for catalogue.

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

KEVSTONE NO.I

FOR LAND AND WATER

Our Motorsare specially built for Automobiles and for Ma~
rine craft of varlous kinds.
We are anxious to increase
our already wide reputation as
the leading motor makers of
America: We know that we
cangive complete satisfaction
with our work which al-
ready won international praise.

uffalo Gasoline
Motor Company
De Witt and Bradley Streets
BuFraLo, N.

VELOCITY OF ICE BOATS.—A COL-
lection of interestiug letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of the speed of Ice
Boats, demonstrating how and why it is that these craft
sail faster than the wind which propels them. Illus-
trated with 10 explanatory diagrams. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 214. Price 10
cents. To be had at this office and from all newsdealers.

R B

7174 Look at Yoz;f Nails

Polpasta

FOR MANICURING

PREVENTS brittle nails, CURES CALI.OUS CUTICLE
and gives the nail that peculiar well-cared-for look.

At Your Druggists’, 25c. per jar.
One F. B. Flexible File To start you with

Six F. B. Emery Boards
m

One F. B. Orange Stick
Sample of Polpasta go0ds, this outfit
' by mail, 25¢c.

Sample of F. B. Nail Powder

FORQUIGNON MF6. CO., 18 E. 16th St., New York
Sample o f Polpasta and Catalogue for 2c. stamp.

ESLIE’S

AMERICA’'S GREATEST

WEEKLY

ILLUSTRATED WEEKLY

LESLIE'S WEEKLY occupies a unique
position in the field of illustrated
weekly journalism—it simply leads
all others.

It combines the leading news evetits
with the choicest literary productions
of the world’s greatest authors and
writers.

The Best General Advertising Medium
Rates and Estimates on Application 2

TO-DAY THE GUARANTEED CIRCULATION I

S 85,000 WEEKLY AGAINST 57,000 IN IQOI

225 FOURTH AVENUE, NEW YORHR

WILLIAM L. MILLER, Advertising Manager

WESTERN OFFICE, 828 Marquette Building,

CHICAGO, ILL.

CHAS. B. NICHOLS, Manager

Fruit sorter, A. C. Niemann ............. 729,395
Fuel briquettes, machine for making arti-

ficial, G. M. Fenn .................... 729,149
Fuel composition, preparing, O. Francke... 729,321
Fuel compound, emulsion, W. F. Browne,

728,854, 728,855
Fuel economizer, G. H. Burpee .......... 729,273
Fuel feeder, pulverized, J. J. de Kinder.... 728,934
Fuel feeding mechanism, J. J. de Kinder ... 728,935
Furnace for heating nmetal sheets, 3.

Stephens, et al ........... ..ot 729,101
IFurnace hearth, blast, M. M. Suppes ...... 729,105
Furnaces, apparatus for feeding pulverulent

and small fuel to, 0. E. Wilson ...... 729,474
Furnaces, means for stoking, Miller & Cot-

L0111 55000000000000000000000000000003000 728,952
Furniture, adjustable, R. P. Elliott .. 728,887
Fuse block, magazine, G. Baskerville 729,033
Game picce, F. A. Cigol ................... 729,489
Garment supporter, safety, E. E. Heilbron.. 729,165
Gas apparatus, acetylene, J. J. Hendler ... 729,339
Gas burner, J. A. Scholz

Gas burner, C. T. Willson ..
Gas burner, R. Steilberg
Gas burner, acteylene, .J. B. Carroll R
Gas burner and self igniter, C. T. Willson. 729,471
Gas burners, manufacturing acetylene, .J.

B. Carroll ...........ccciiiiiniin.. . 728,863

Gas check for Bunsen burners, A. A.
Gas drying apparatus, G. G. Smith ..
Gas engine, J. MacHaffie ............ ... 729,194
Gas, enriching, ¥. W. C. Schniewind ...... 728,991
Gas generator, acetylene, H. L. Pyle ..... 729,510
Gas governor, D. H. Bumpus........... . 729,271
Gas motor, rotary, C. H. Hoff 729,096

729,243
. 129,514

Gear, variable speed and reversing, R.
Mathot .........ccieiiiiiiiiiiiienns 729,501
Gearing, W. R. Green ............... .. 729,157
Gluing articles together, F. Renken . 729,220
Governing mechanism, F. C. Rinsche 729,416

Governor and gas and air mixer for explo-

sive engines, combined, Meister & Pattin 729,377

Grain binder knotter, W. Newman ......... 729,393
Grain elevater construction, I. Cohen....... 729,135
Grain treating and drying apparatus, Cald-

well & Barr .......ceieeeeneccncnnnnnns 728,859
Grease, separating, E. R. Edson ......... 29,297
Grinding or sharpening machine, A. Mathieu 729,196
Gun for shooting marbles, C. H. Strasser.. 729,444
Gun mounting or carriage, Holmstrom &

Bremberg .........ccciiiiiiiiiiiiaaan 729,342

Gun sighting apparatus, Schneider & Canet.
Gun stock, adjustable, J. C. Yount.........
Guns and for testing the correctness of the

aiming, Instrument for indicating and

728,990
729,030

729,290
729,491

Guns, instrument for indicating and record-

ing the aiming of naval, C. J. A. Dick.
Handle bar, J. Robertson
Hanger bracket, 0. S. Perkins
Harness, G. H. Hutchison
Harness attachment, J. S. Barclay
Harness or heddle bars, clamping device for,

C. D. Whiting 3
Harrow, F. Hanson ..
Harvester, pea, T. G.
Harvester srapping rolls, corn, H. L. Steel

Harvesting machine flax attachment, H.

(63 o 5506000000 00800000000000000000000 728,906
Hat bolder, milliner’s, S. 8. Torrance..... 729,451
Hay" rake, horse, Brown & Holtvoigt........ 728,852

Heater. See Curling iron heater.
Heating fabric, electric, J. M. C. Herrgott 729,171
Heating furnace, continuous, H. V. Loss... 729,370
Heating furnace, double hearth, P. Patter-

son . 729,092
Heating pad, . 729,222

W. Rickards

electric,

Heating system, steam, A. McGonagle...... 729,390
Heddle and leno cord stripe motion, needle,

H. H. Suteliffe ..........coivivennen. 729,106
Heddle bar or support clamping device, W.

F. Draper .......c.coceiieineniennennns 729,047
Hinge, B. Peterson ........ 729,406

Hinge, coach, F. P. Pfleghar .. 729,407

Hinge joint, R. A. Moore, Jr. ............ 729,083
Hoisting and conveying apparatus, J. H.
Dickin8on ......cciiiiiiiiiiiiieiiaens 729,292

Hoisting device, E. Stowell .
Hoisting jack, S. Popky 00
Hoisting machinery, automati

vice for, T. E. Mahoney

. 729,443

e
729,077

Hoof trimmer, Shaffer & Johnson ......... 729,226
Hoof trimming nippers, J. M. Bryant 728,856
Horseshoe, Mohn & Feltwell ...............

Hose coupling, J. Wittman
Hub band cap, W. A. Schleicher ...
Hub band cap, C. A. Tower
Hydraulic motor, H. F. Sawtelle ..
Hydrocarbon burner, C. Ball
Hydrocarbon burner, J. H. Morrissey

Ice cream freezer, W. C. Fawkes ......... ),
Ice cream, making block, Yeager & Rigney 729,248
Ice cream mold, Yeager & Rigney ......... 29,249
Ice cutter, H. Bodenstein ................. 729,122
Ice making skimming regulator, (. S. Clark 729,278
Ice machine skimming regulator, A. H.
Hutchinson ................... 729,348, 729,349
Index tray or cabinet, card, W. H. Tucker 729,242
Indicating instrument, C. D. Haskins ..... 729,164
Indigo, making brom, A. Rahtjen.... . 729,217
Induction motor, H. S. Meyer ..... .. 729,199
Ink fountain, W. Spalckhaver ....... ... 729,002
Ingecticide, E. A. Bourlon . 729,264
Jar closure, P. Astryke .................. 728,830
Kerite compound, vulcanized, W. R. Brixey 728,851

Keyboard instruments, means for modifying
the action of strikers in mechanism for
playing, R Pain

Knife construction, W. Carman

Knitting machine, B. T. Steber

Knitting machine, circular rib, F. Lasher 729,074

Knitting machine needle actuating device,

F. Lasher ......c..cceiiiiivininnnnnns

Knob lock, door, Flora & Clough .

Label holding pull, C. F. Kade

Lace fastening, H. C. Evans ...

Lamp, acetylene gas street, H.

Lamp, alternating current arc, M.

. Hastings. 128,912

. Baker

Lamp bulb blowing off machine, A. Swan.. 729,237
Lamp chimney, expansible and contractible,

A H. Stump ...oviiiiiiiiiiiiiineann 729,447
Lamp, electric are, Girdlestone & Thorkelin. 728,902
Lamp, gas arc, C. A. Haas ................ 729,158
Lamp, hanging, C. M. Pitel .............. 729,093
Lamp, incandescent electric, H. J. Jaeger .. 729,182
Lamps, starting means for vapor electric,

Flichtner & Denny .................. 728,891
Land scorer, ballast dresser, and weed cut-

ter, Jordan ..........ciiiiiiinin.. 728,932
Lands, mechanism for treating arable, L.

IKavanaugh ........... ... 729,185
Lantern, E. F. Weidig ..... ... 729,463
Last, boot or shoe, A. Lewis ...... ... 729,192
Last, boot or shoe, H. W. Mobbs ... .. 729,379
Latch and lock, G. S. & F. O. Parsons.. . 728,969
Lathe dog, clamp, H. H. V. Lillew . 729,946
Lathes, feed indicator for screw cutting on,

5 F K <1 AR 728,928
Laundry fork, F. X. Krabach .... .. 728,938
Laundry indicator, L. Childress ..... . 728,866
Leather staking machine, E. Printz ...... 729,412
Leather box 1lid operating device, G. E.

Benton ............iiiiiiieiiie., 728,839
Letter box, rural delivery, C. P. Young.... 729,110
Level and attachment, combined, H. J.

A S S5 500 000000000000600008860006 729,480
Lifting device, B. F. Lanham ............. 728,941
Light. See Electric arc light.

Lighting device, L. Erikson ............... 729,303
Lightning arrester, A. J. Wilson .......... 729,472

Line switch, high potential, E. M. Hewlett. 729,172

Linoleum products, making, L. W. Seeser.. 728,997
Liquid and gaseous fuel burner, Bain &
Durborow ..........iiiiiiiiiiii i, 728,832

Liquéds, apparatus for drawing gaseous, A.

Charlier 729,277

Loading or unloading apparatus, 3
Flesher .....c.ciiiiiiieiiiiiiiinnnnnn. 729,150

Lock, B. Revoir ............... . 729,098

Locking banger, L. Steinberger 729,440

Locking mechanism, coin controlled, W. H.

S 2 556600000 0000000000 0000 0000000000
Loom, filling replenishing, E. S. Stimpson.
Loom harness mechanism, E. S. Stimpson.
Loom harness retractor, C. I. Knox

(Continued on page 499.)

728,995
729,006

729,190
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. 729,410 |

A Tower of Strength

[nterest on Savings, Com-
ponnded Semi-Annually.

DEPORITS:

OVER $10,000.000.00
CAPITAL—SURPLUS—PROFITS:
$6,000,000.00

$100.00can be withdrawn ‘without notice.

Send for Booklet S ‘* How to Bank
by Mail.” ’ Safely

PITTSBURG T
PITTSBURG R})JET @

Will Make Hair Grow

EVANS’
1 Vacuum Ca

This appliance will massage the
scalp snE force a free and bgzlth-
tul circulation. Stops hair from
falling out and restores,a normal

owth, where live follicles exist.
t 8 used about 10 minutes twice
a day. Price of outfit, complete,
i8$35.00.  Money refunded in full
if not satisfactory after 30 days’
use.

EVANS' VACUUM CAP €0

St. Louls office, Fullerton Build-
ing. New York office, Room 12,
Herald Square,

THE BEST MADE FLOATS

are the

HERCULES

Use them in your particular work-
Manufactured by
HERCULES FLOAT WORKS,

Box 372,
Springfield, Mass.

and the best
floats made

~
RAIN, SLUSH, TWIGS
DIRT, etc., are exclude
from the workings of the

by means of the unique breech- -
bolt, which, when closed, com-
pletely fills the opening. in frame
and adds greatly to the neat ap-
pearance of the arm. It keeps the
shells dry, so that they are not
liable to swell and are more cer-
tain to work freely. This most de-
sirable feature is patented and
controlled by this Company. The
Marlin Repeater is far in the lead
as regards elegance of outline,
perfection of balance, quality and
finish. 120-page catalog, 300 illus-
trations, cover in 9 colors, mailed
for 3 stamps.

The Marlin Fire Arms Oo.,
New Haven, Conn.

ASTERN (JRANITE ROOFING (9
IRVING BUILDING,
NEW YORH.

ORIGINATORS OF
PERFECTED GRANITE ROOFING
WHICH HAS BEEN ADOPTED BY THE
{LEADING RAILROADS, MANUFACTURERS. ARCHITECTS AnDBUILDERS,
- AS THE STANDARD READY ROOFING.

WR”E FOR TESTIMONIALS, PHOTO PAMPHLET AND SAMPLES.
SEA GRIT ——

MILLS FOR ALL MATERIALS.

OUR BUSINESS 15 TO MAKE
MACHINERY FOR GRINDING
GRAIN, CRUSHING ROCKS AND
PULVERIZING ALL HARD SUB-
STANCES. WE HANDLE ALL
KINDS OF MATERIALS FROM COT-
TON-SEED TO ROOTS AND HERBS,

BY AN UNEXCELLED PRO-
CESS. IF YOU WANT

AND STILL SAVE
MONEY.

729,102 ,

DEALWITH US Once 4y,
" EIT/MATES FREELY FURNISHED

SPROUT, WALDRON & CO.

YOU WonT cHANGE

SENDFORCATALOG M0 4) MUNCY, Pa.




Scientific American

ARE THE BEST
80ld by good dealers or write

9th & 10th Sts., Chattanooga, Tenn., U. S. A.

WONDER Acetylene Burners

Bhe STATE LINE MFG. CO.

COOLNESS WITH
COMFORT

e
Unde
Send for
Catalogue of
Jaeger Articles
. § 308 Fifth Avenue
New York: { 155-157 Broadway
Brooklyn: 604 Fulton St.
Boston: 230-32 BoylstonSt.
Phila.: 1510 Chestnut St.
Chicago: 82 State St.
Agencies in Principal Cities.

MADE $105 THE FIRST MONTH

$3.00 to
M. ANDERSO
P\ made $3.80 to $6.50 a day.’ Hundreds
, doing likewise. 8o can you.
$5.00 to $10.00 daily made pla~
ting jewelry, tableware, bicy-
cles, metal goods with gold, sil-
ver, Eicl%l, tetc.hEnormous de-
mand. e teach you
FREE,

il Write—offer free,
lating Works, A Miami Bldg., Cimeinnati, Ov

ALLIGATOR

UNCTUREPROO
P F

SELF-HEALING BICYCLE TIRES
£ NAILS . TACKS AND GLASSyWILL NOT LET THE AIR OUT.

m
EXPAESS PREFARD

examination anywhere., No

? press paid only when cash

accompanies order. Catalog free, with descrip-

tion and key to this illustration, )

THE VIM COMPANY: TS CHICAGO
SOLE MANUFACTURERS

Mention SCIENTIFIC AMERICAN.

New Type

PATENTED.

tions.
B 4 H. P. Auto. or Marine, 100 1bs.
= 8 H. P.. Auto. or Marine, 175 Ibs.

best should address .
CUSHMAN MOTOR CO.,
Lincoln, Nebraska.

OUR AUTOMMOBILE SPRAY BURNER

For Crude Oil, Kerosene or Gaso
hne.  Does not vaporize, but
atomizes the oil. Plenty of fire.
Onlv 10 pounds pressure, stove. Blue flame. No
Price #80.00 C. 0. D. o smoke. No smell.
Burners for furnaces of every description. Price %10 C. 0. D,
Write for C: No. 4 and ial

for Kerosene or (asoline.
Adaptable to any range or

The National Oil Burner & Equipment Co., St. Louis, Mo.

2-Cycle Motor

Rm}ge of Speed. 200 to 2,000 Revo-
u

Manufacturers in search of the

Our Range Burner

J. E. Thorntor .........coiuieniuinnnnn. 729,014
Photographs, engravings, or the like, mount-
ing, E. H. & A. E. Derepas .......... 729,143
Piano agraffe attachment, H. Shomer .... 729,232
Picture apparatus, moving, Marvin & Casler 729,375
Picture exhibitor, J. Q. Adams ........... 729,111
Pigment, apparatus for manufacturing
white, J. B. Hannay ......... 729,492, 729,493
Pin. See Clothes pin.
Pipe wrench, J. Donaldson .........eeceee 728,881
Pipe wrench, ratchet, J. Levy ....... oo 728,945
Pipes, manufacturc of, J. K. Smith .. .. 729,099
Plane, block, J. P. Vance........... .. 729,020
Planter and marker, H. L. Johnson .. .. 728,930
. Planter, corn, J. L. COX ...civiiiininnnnn. 729,490

THE TURNER BRASS WORKS
57 MICHIGAN ST., CHICAGO.

gCEHIwING'.STAMF’ING,SPINNING,PDLISHING.
ESTIMATES FURNISHED ON SPECIAL WORK.]

Scientific American

Building Monthly

NEW VOLUME NOW READY

VOL. 34—JULY to DECEMBER, 1902

A Monthly Magazine of Domestic Architecture
Sumptuously Illustrated

275 lllustrations Six Covers in Tint 146 Pages

Bound in Boards  Price, $2.00 prepaid by mail
The Thirty-fourth Volume ot the SCIENTIFIC

AMERICAN BUILDING MONTHLY more than maintains '

the high standard established by this valuable Maga-

zine. Its “Talks with Architects”—contributions by

the leading architects of the day; its editorial discus-

sions of important subjects relating to domestic archi=

tecture; and its many specialized Departments make it

h};edmost useful and most valuable publication of its
ind.

TALKS WITH ARCHITECTS

“A Taik on House Fittings,” by a sanitary expert.
Mr. Frederick 8. Lamb on "* Mynicipal Art.” Mr.
F. Wellington Ructstuhl_on culpture for the
Home.” Mr. Charles M. Lehean on_ “ Opportuni-
ties for Decorative Art.” Mr. William Martin

Aiken on the “City Architect.” Mr. Percy Griffen
on “ Small Houses.”

EDITORIAL ARTICLES

*Cheap Houses.” ‘“Walls aud Wall Treatment.”

*The Arts and the House.” * The Country House,”
“How the Architect Helps the Home.” “How
the Householder Helps the House.”

DEPARTMENTS

“‘I'he Garden.” *The Household.” “‘Sanitation."
‘“‘Stable Lore.” “The City House.” * Civic Bet-

*“Fire
Protection.” * The Country House.” * Houslng

terment.” ‘Country Life.” ‘“The Flat.”

Problems.” *“Heating Talk.” ‘ Furniture.
‘“ House Suggestions.” =

Building Patent: ‘“Publishers’ Department.”

" The SCIENTIFIC AMERICAN BUILDING MONTHLY
contains each month phntographs and plans of dwelling
houses, gardens, country estates and buildings of mod-

erate price, together with a cover beautifully printed

in tint. Theillustrations are all made from photographs
taken expressly for the Magazine and are printed with
every advantage of the printer’s art. The plans which
accompany most of the illustrations present a complete
synopsis of each subject and are a unique feature of
this valuable Magazine, Careful and concise descrip-
tions accompany each illustration. The illustrations
include photographs of exteriors, interiors and details,
views of gardens and ornamenta} adjuncts to the house.
No Pofipense I8 spared to make this Magazine the leading

ical of its class and of the utmost practical value

eri.
its readers.
For Sale by

MUNN & CO., 361 B*'way, New York City

and.all newsdealers

Wall Papers.” “The
Kitchen.” "Ne;vanoks." “ Legal Notes.” *“ New

Loom heddle frame, R. G. Wirtalla ...... 729,477
Loom, leno weaving, W. Tallant...... . 729,012

Loom let off mechanism, Muldowney & m-

HNSOD  oeittteiei et ieeennneaennns 728,961
Loom picker checking means, A. Eaves... 729,048
Loom picker stick check, G. M. Smith .... 729,229

Loom protector mechanism, H. W. Bracken 729,039
Ioom selvage motion, C. IL Draper ...... 729,046
Loom shedding mechanism, A. D. Emery... 729,146
Loom shuttle, self threading, J. Northrop.. 729,086

Loom warp beam, A. Jobert ............. 729,496
Loom, weft replenishing, I K. Peck....... 729,401
Machinery timing apparatus and alarm, D.

Anderson ......iiiiiiiiiiiii i 728,826
Magnet structure, field, H. G. Reist 729,414
Manhole cover, C. E. Burney .

Manure sprecader, L. Kniffen ......... ..
Match lighter and box, P. C. Schmidt..... 728,989
Matches, tickets, or the like, receptacle

for, S. M. Shattuc ................... 729,429
Mechanical members, means for joining, A.
Newell ... iiiiiiiiiiiiiiiiann..,

Metal balls, machine for making, .
Williams  .......c..iiiiiiiiiiiiii. .,

Metal cutting tool, rotary, A. Tindel

Metals, uniting, J. M. Anderson ....

Mirror, F. J. Jaeger .7

Mold, J. B. Stein ....covviveiiiiiiiiennn. 729,4

Mounment, E. Scott ..............

Monument, E. C. Hodges ..........

Monument, S. D. McNeal..

Motor, C. Campus ........

Motor, E. Huber .............0civuivinenn. 729,17
Motor control system, W. H. Powell.728,975, 728,976
Motor control system, C. E. Barry ........ 729,117
Mower, lawn, H. F. Schroeder ........... 728,992
Mower reaping attachment, E. A. Johnston. 728,931
Music leaf turner, J. G. Meziere .......... 728,951
Musical instrument, H. H. Brennan ...... 729,041

Musical instrument, key actuated, V. Bessier 729,260
Musical instruments, primary pneumatic

valve in mechanism for playing, R.

W. Pain ...... ... ... . i 728,966
Musical string truing device, C. A. Graham 729,326
Nail, spike, or other driven holdfast device,

D HaSS L e 729,336
Necktie band fastener, C. W. 'I. Davies .. 728,877
Necktie fastener, C. E. Gleason .. .. 728,903
Nut lock, H. E. Stevick 729,442

0Oil engine, J. S. Cundall et al. . 728,873
0Oil, producing paint, E. C. Holt . 728,918
0il stone box, J. W. Currier ..... .. 728,874
Ore roaster, Sutton & Steele ............. 729,008

Ore roasting furnace, J. B. F. Herreshoff... 729,170
Ores, means for treating, F. D. Gross .... 728,908

Ores, roasting, Sutton & Steel ............ 729,009
Organs, liquid pressure engines for blow -

ing, H. Swanten ...........cceieeunnn 729,238
Overcheck crown piece attachment, W. M.

Rheubottom ..........ciiiiiiinnnnnnns 728,979
Oxidizing organic compounds, M. Moest.... 729,502
Packing for piston rods, metallic, C. A.

Daniel ... ... .. i 729,284
Packing, metallic, R. D. Smith ............ 729,001
Paint or protective composition, E. G.

Bertrand ............ .. oo 729,258

Painting apparatus, can, Sejnoha & Perkins. 729,512
Painting machine, can, Sejnoha & Perkins. 728,998
Pan lifter, automatic spring, T. T. Smith. 729,231

Panoramic cabinet, A. M. Woodward...... 729,029
Paper box, R. H. Henderson ......... .. 129,167
Paper fabric, .J. Arkell ...... . 728,828
Parachute, C. W. Van Vleet . 729,455

Pen, fountain, J, H. Crowell ... . 729,139
Photographic developing appara . .

STAge  <..eonon e L 729,008
Photographic shutter, J. E. Thornton...... 729,015
Photographic shutter air check, G. F. Fraley 729,056
Photographic shutters, pneumatic apparatus

for controlling duration of exposure in,

Planter, rotary drop corn, Armstrong &
Burger .................. .. 729,484
Planter, sced, A. B. Kepner . .. 729,354
Pliers, seclf feeding stapling, B. . 728,898
Plow attachment, O. Meister 729,198
Plumb or level, C. C. Hummel 729,347
Pneumatic dispatch apparatus, F. R. Taisey 729,448
Pneumatic elevato. for cotton, J. W. Hicks 728‘917_

Poke, animal, W. S. Brown .............. T28,85:3
Poke, animal, A. Krantz .................. 728,9:39
Powder rods, machine for making incisions

in, E. Gathmann ...............c0.... 728,899
Power appliance, L. B. Holliday . 729,341
Power factor meter, O. Holz... 729,343
Power transmission, 1. W. Buck .. 729,269
Power transmitting device, 0. F. Pe .. 729,405
Pressing machine, tailor’s, J. Langton .... 729,191
Printer’s furniture, J. C. Bovard ...... .
Printing machine, M. Rosenfeld .......
Printing machine, stencil, A. B. Dick ...
Printing press, L. B. Martin .............
Printing press feeding mechanism,

Denmead ................ 0. 0000 “

Printing press, platen, W. ..
Printing presses, means for feeding bags,
etc., to, Palmer & Denmead .......... 729,213
Propeller, E. S. Jacobs ......... .
Propeller wheel, J. W. Nowak

Pulley block, .J. L. de Vou .........c.00

Pulp or paper stock screen, O. H. Moore.. 729,382
Pump, W. A. Kerfoot ......cccevvenennns 728,933
Pump, Thomas & Marsland . cee. 729,013
Pump, K. S. Geiger ......... veees 129,156

Pump, air, TL Turner ............ceoeee.. 729,018
Pumps, hottom wheel for bucket or con-

veyvor, L. A. Brigel .. 728,850
Puzzle, C. L. Smith ..... . 729,000

Puzzle, R. C. Hilt .......... .. . ... 729,174
. 728,878
729,081

Pyrotchnies, preparing, N.
Rail joint, D. P. Monroe
Rail joint, W. J. McCoy
Railway brake, L. R. Battle
Railway contact device, electric, E.
Hewlett ... ... ... i iiiiiiiiiiinnnn
Railway, electric, A. N. Connett .
Railway, electric, .J. S. Pevear

Railway, electric, G. T. & L. Woods . . 729,481
Railway signal, M. D. Hanlon . .
Railway splice bar, I. 0. McClaskey 729,388
Railway system, third rail electric, G. Ber-

B8 7 8 ¢ 729,120
Railway s contact, W. B.

Potter ..o e i 729,411

Railway tie cutting machine, A. W. Barrs 728,835
Railway track structure, G. M. Ervin,

729,089 to 729,091
Railway track structure, A. L. George,

729,057 to 729,061
Railway track structure, J. Hart.......... 729,067
Railway track structure, G. H. Parmelee,

729,089 to 729,097
Rail\:‘ays. plow raising means for conduit,

. N. Conmett ...........ccivvvuunns . 729,137
Rake. See Hay rake.
Rake attachment, E. L. Wick ...co..0c.... 729,468
Ratchet . cylinder wrench,. roller, W. H.

[ Y0 o - 728,900
Razor, H. H. Mintzer ................... 729,378

Refrigerating or like machines, absorber
for ammonia absorption, A. Osenbruck 729,398

Register, A. R. Beal ............c0.. . . 728,836
Retort charging apparatus, L. Bertrand ... 729,259
Revolver, A. Fyrberg ............ cessseess 728,896

Rheostat, C. J. Reed ........ .. 728,978

Riveting machine, P. F. King

Rolling plates or sheets, apparatus for, C. !
W. Bray ........cciviiiiiiienneanaanen

Rotary engine, M. Cameron

Rotary engine, F. A. Palle

Sap spout, G. H. Grimm .............

(Continued on page 440.)

Write to-day for r,omk)lew
catalogue No, ** TOF.”
YAWMAN @
ERBE MFG. CO.
Main Factories and
Executive Offices,

Rochester, N. Y.

YOur corre-
GUARD i
No other method can provide the peculinr advantages

of the genuine Shanznon
any lett

absolnte w
ed, unlimited

u ot Filing.
at no paper van be lost
—are among

SMALL SECTIONS—
“Y @ E” Card Index

containing five file drawers for 5x 3 cards. This new
single tier section meets a genuine demand in providing
a limited nwber of Card Index drawers fitting perfect-

ly with our other Sectional Cabinets.

$6.75

Dellvered—charges prepaid
to any point east of the Missour1 River.
Price: fitted with either flat or round rods, without
Jock, $8.00 5 wich lock, $9.50. Write forfolder “B11F.”

The coat may not make the
man, but a few coats of

Patton’s
SUN-PROOF
Paint
make the house

Guaranteed to wear for five years,
PITTSBURGH PLATE GLass Co., General
Distributers. Send for Book of Paint
Knowledge and Advice (free) to

Patton Paint Co., 27 Lake St., Milwaunkee, Wis.

PRICE

$36.85

MURRAY
TOP
CART

Manufacturers’ Agent Wanted

In all large cities.
Good Staple as

CANNOT
SLIP

CONSOLIDATED UNION
64 Sherman St., Chicago, Ill.

$20,000,000 year
We have them
Exclusive Agency
Life contract.

Must carry stock
$1,000 to §s,000.

SEVENTEEN YEARS

of honest, straightforward and enviable business
reputationis back of every “ Murray ” Vehicle, Har-
ness and Saddle. And they cost no more than the
“unknown kind.” Weguarantee every “MURRAY?”
Vehicle that leaves our factory against breakage for
two years. Our line is most complete, consisting of
Buggies, Surreys, Phaetons, Road Carts, Road
Wagons, Bike Wagons, Traps, Spring Wagons, De-
iivery Wagons, Milk Wagons, Mail Wagons, Bakers’
Wagons, Butchers’ Wagons, Laundry Wagons, Pony
Vehicles, Farm Carts, Farm Wagons, Contractors’
Carts, Contractors’ Wagons, Dump Carts,

SADDLES and HARNESS

We willbe glad to mail you our Large Illus=
trated Catalog No. 33. " It’s free for the asking.

WILBER H. MURRAY MFG. CO.,

CINCINNATI, OHIO.

HORSE SHOE CO.

illustrations, are contai

a diffefent boat. Pr
& Co. and by all newsdealers.

ICE YACHT BUILDING.—COMPLETE
details for the construction of Ice Yachts, with many

ned in SUPPLEM ENT Nos. 624
1253. Each number gives plans o
ice 10 cents each. For sale by Munn

!

I

!
]

All the Standardmachines SOLD or RENTED ANY.
WHERE at HALF MANUFACTURERS’ PRICES,
8hipped with privilege of examination. Send for Cat.

Typewriter Emporium, 203 LaSalle St., Chicago

X
N

IHE

\ N

J.HHYDE
VICE PRESIDENT

" Defer not till to-morrow to be wise.
To-morrows sun to thee may never rise.™

“MAKE HAY WHILE

''THE SUN SHINES"

An Endowment policy in the Equitable
makes money for you — and at the
same time protects your family.

But you can only secure it while the
sun of good health is shining.

Vacnces mevery State for men of ey ard tharactee teoact as veprecentatioes

For full information fill out coupon below, or write

Apply to GAGE £ TARBELL. 2 Vice President

THE EQUITABLE LIFE ASSURANCE SOCIETY of the United States

120 Broadway, New York Dept. No. 29

Please send me information regarding an Endowment for $..........e0000000

if usedat,........... Cererenanens years of age.

Name.....cooueenn
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are vehicles possessing Style and Quality to which owners point with pride, have
a capacity for speed that is proven by records, and ample power for hill climb-
ing. Sturdy and built for long service, yet carrying not an ounce of superfluous
weight. May cost 10% more than the cheapest, but will save twice the difference
in repair bills. Pivotal body bearings, which insure a motion independent of
the motor, afford the luxurious ease and gentle undulating motion of a brougham
with the exhilaration of rapid motion. Handsome in design, superbly finished,
odorless, noiseless. Fasy to start from the seat; under perfect control of the
operator.

Price $800.

NORTHERN MANUFACTURING COMPANY,
1105 CHAMPLAIN AVENUE, DETROIT, MICHIGAN.

Write for catalog and name of nearest agent.

We manufacture gears
and bodies suitable for

Est. 12 years

™ AUTOMOBILES

Every machine guaranteed in perfect condition. Photos
of tvhe);denncal lgachmes in stock and full descriptions
free for the asking. AGENTS WANTED.,

MEAD GYGLE ©O0., Dent. 59X Ghlcago.

Best Amerlcan Made Motor

ST1.Louis, Mo.

Cuas. T. Howe & Co., 51 Hudson St. New York, Export Agents.

DRY BATTERIES.—A PAPER BY L. K.
Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battery
Bryan’s batte Koller’s battery, and tne efficienc;

dry cells. With'three illustrations. Contained i CI-
ENTIFIC AMERICAN SUPPLEMENT, No. 1001. Price
ldl) C(l-mts. I'o be had at this office and from all news-

ealers.

q

CRIMY HANDS ?

Gre-Solvent instantly dissolves and removes
machine grease, paint and ink. Miles chead of
soap. Harmless. Antiseptic. By mail, prepaid,
15c. and 25c., stamps. Sample free to dea]ers.
Correspondence solicited,

TE UTILITY CO., 227 Greenwich St., New York'

It is now thoroughly understood among automobilists
everywhere that no machine made in this country can
equal CONRAD Gasoline Motor Vehicles
for simplicity, durability, speed, satety and economy.
These vehicles are beautifully finished and give the
greatest satisfaction everywhere. lllustrated descrip-
tive bpoklet free on application.

CONRAD MOTOR CARRIAGE CO.,

Buffalo, N. Y.

W"““' ISSCHAPIROGRAPKY)?

SCHAPIROGRAPH is the latest up-to-date multi-copying device, the: one, reproducing
black penwritten copies; aiso purplz from type-writer and pencn] without printing Ink or stenci;.
No press, no washing, 20 reduplications in a minute; limit, 150 facsimilesfrom one original.
Durable tor years.

Price for Complete Apparatus, cap-size, $8.00.

To Prove that the Schapirograph is superior to any other duplicator, we are willing to
send this outfit at our risk, by express on 5 days’ free trial. No obligation whatsoever to

purchase if found unsatistactory.
265 BROADWAY, NEW YORK.

)

THE S. A. SCHAPIRO-GRAPH CO., = = = =

BOAT BUILDING SYSTEM.

‘To build this boat re-
uires 200 ft. of oak,
ft. of pine or cy-
press, $4.50 in pard-
23 ft. Long. 5% ft. Beam. ware and paints, and
a set of our Pat-
terns. Wesell Boat Patterns from $3 up. Our Printed
Patterns are actual size of each piece and include a
Complete ‘Set of working illustrations and’instruc-
t|onsg which anyone can build a Launch or Row'Boat
for one-eighth the factory price. We build completed
boats and knock-down frames. Particulars, address

BROOK’S BOAT MFG. CO., Ltd., Bay City, Michigan.

GAS ENGINE

JIGNITERS

LATEST TYPE. BEST MADE.

For Marine, Automobile or Stationary
Engines. Fully Guaranteed.
Write for Circular.
The Carlisle & Finch Co.,
233 E. Chfton Ave.. (‘inummti Ohio

WIRELESS TEL]*_.(:RAPHY S(;IiEN—

TIFIC AMERICAN SUPPLEMENT Nos. 1:21:3. 1:3:27,
1328 and 13229, contain illustrated articles on this
subject by G. Marconi. Additional illustrated articles
by other authors are contained in SCIENTIFIC AMERI-
CAW SUPPLEMEN’I Nos. 1 124. l 131.11797, 1192,

217, 1219 and 1304. These papers enns
sntute a valuabletreatlse on wireless telegraphy. Price
10 centseach from this office, and all newsdealers.

STUDEBARER

ELECTRIC

No Expert Chauffeur Needed.
Can be Run Any Day in theYear by Any Member of the Family.
Wide Touring Radius. A Successful Hill Climber.
Smooth Operation. Reliable Brake Control.
Great Strength of Construction. Quiet Running.

Perfect Spring Suspension with resulting comfort in riding.
Can be used equally well over rough pavements or smooth park roads.

Volt Ammeters

Pocket size, but large enough for accuracy
and practical use. Variousranges for test-
ing batteries, electric hght telephone and
other circuits, etc. Voltmeters and
Ammeters for 2eneralmea~xuremems

Descriptive Catalogue on Application.
Our complete line of automobiles can be seen at our New York
Repository, Broadway and Seventh Av., corner 48th St.

STUDEBAKRER BROS. MFG. CO.
Factory & General Offices, SOUTH BEND, IND.

First-Class Agents desired in gF=Sendfor Circular.
territory not already covered. L. M. PIGNOLET,
80 Cortlandt Street, New York, N. Y.

The Waterless Knox

SIMPLICITY
RELIABILITY
CONYENIENCE

The success of our patent air coohng system has been thorough-
ly demonstrated in years of u;
Many details improved in 1903 car Catalogue on application.

KNOX AUTOMOBILE CO.,
Main Office and Works, SPRINGFIELD, MASS.

NEW YORK AGENCY :—H. M. Davis, 146 West 39th St.

BOSTON AGENCY :—Reed-Underhill Co., 41 Stanhope St.

‘SAN FRANCISCO AGENCY:—Nat’l Automobile and Mtrs. Co.
26 Fremont St.

PHILADELPHIA & PITTSBURGH AGENCIES :(—Banker Bros. Co.

CHICAGO AGENCY :—A. C. Banker, 456 Wabash Ave.

all purposes. We also
sell” supplies and can We have the largest automo-
furnish any part or all bile exchange in the U.S. New
thn parts for a gasoline and second-hand machines of .
m rig. See our every male. Gasoline runa-
e atalogue, FREE. | bouts, $150 to $850. Touringcars,
NEUSTADT Elctisgiear $750 to 83000. Steamers$250 up,
PE ¢ inton Searchmont Autocar Waverly
L O %vational Locomobile (}adlllac Rambler
926-830 S. 18th St., | Packard 1dsmobile Murra, many others

Sap spout, A. B. Kilpatrick .............. 729,355
Saw filing machine, .J. W. Foley 728,803
. Saw  guide, band, W. Miller..... 729,200
Saw patch, band, F. I. Gausden 729,154
Naw  set, . Morrill ............ 728,958
Saw  tightener, South & Bostwick . 729,436
Sawing machine, J. T. Marsh 729,347

Field .
wood

Sawing machine, draw cut, S.
Sawing machine, portable
Palmer

. 729,051

. 728,967
4

Scales, mounting for s
of weighing, I \lulllg.m ............ 729,207
Scales, quick weighing attachment for, M.
Maurer .......e.iiieaaa.. . 729,376
Screw driver, L. S Starrett ...... . 729,004

Seythe snath bending machine, G. M. Fenn.
Sewing machine lap seam felling attach-

ment, S. P. Brown R
Sewing machine needle guide attachment, C.

(05 (8] (1514 3 75 55566 800 00000000008 R0 60 729,132
Sewing machine stop mechanism, D. Mills. 729,201
Shade stop, window, Rust & Faulkner ..... 728,984
Shaft, extensible, I. Lebman . . 729,365
Shaft support, vehicle, T. I1I. Bennett . 729,119

728,890
729,126

Shaving mug, W. (. Rivers . 729,417
Shearing machine, huydraulie, G. 729,430
Ships’ running lights, tﬂlltalo fm', J. L.

5 Bl S5 66 800660806000005600 0o . 729,159

Shoe, H. Fischer ......... .. 729,314
Shoe, C. F. Klein ........ . 729,357
Shoe, W. Lanz ............... 729,361
Shoe holding device, A. J. Skinn . 729,228

Shoe tengue fastener, M. B. Morse . 728,959
Shoe upper fastener, VW. K. Ellis ..... 729,300
Shuttle, self threading, J. B. Daudelin... 729,141
Sign, changeable, J. W. Currier .......... 728,875
Skirt holder, adjustable, J. L. 729,208
Sled, H. G. M. Howard ...... 28,922

Sliding jaw wrench, O. Gebaue . 729,155
Smoke consuming funmco 'md damp(l regu-

lator, therefor, F. A. : 729,188
Snow plu\\ P. B. Brazel 729,265

Soldering machine, Black & Smith . 729,261
Nole, metal shoe, K. G. Lutz ...... . 729,371
\()llll(l producing records, making, I 5

Clay ... . 728,867
Spectacle or eyeglass mounting, . 729,152
Spectacles, T, (‘ Wells ............. . 729,247
Speed mechanism, variable, A. A. De Loach 729,289
Npike or nail p\lll(-r, J. II. Dunecan ........ 728,834
Spindle.  See Spinning  spindle.
Spindles, means for connecting spools or

bobbins to, I'. J. Rabbeth .. . 729,095
Npinning spindle, A. E. Rhoade: 729,221
Spinning stop motion, W. G. Morrisa 729,384
Spraying device, J. W. Flow..... 728,892
Spring frame, I'. A. Hall, .Jr. 729,334
Sprinkler hed ul P. Lvans .. 729,306
Stamp mill, .J. A. & J. V. Shields.. 728,999
Stamp stem guide, battery, J. . Hend . 729,169
Steam boiler, Bradley & Senter .. . 728,847
Steam Dboiler for locomobiles or other

chines, W. N. Best ..o, 728,840
Steam hmlel er tube, H. See . 728,996
Steam ungime, W. Suteliffe ......... . 729,107
Steam engine and pressure accumulator

therefor, compensating, W. C. Brown. 729,268
Steam generator, .J. H. Peelen ..... . 729,402
Steam meter, C. . Sargent . 729,511
Steam trap, Koehler & Monahan . . 729,359
Steam trap, W. II. Powell ...... . 729,509
Stereopticon, J. A. Seaverns ..... . 729,225
Still, E. Huber ............. ereereeaeeaa. 729,179
Stopper. See Bottle stopper.
Storage battery, R. Darling .............. 729,140
Stove, downdraft, W. F. Wolfe... . 729,028
Stoves, gas burning attachment 1

cooking, II. (. Steinhoff .. 729,233
Strainer belt, C. Kdgerton ..... . 729,296

Surgical applicator, Ridgway & .. 728,980

Swift bracket, W. G. Morrison .... .. 729,084
Swingletree clasp, O. Lorenz 728,947

Switch casing,

ridge,
Switch control mechanism,
Switches, mechanism for

moisture proof, Il. L. ]<thv-
............................. .. 729,304
. L. Clark . 729,134
opvrating snap or

rotary, W. A. Harvey ................ 729,335
Syringe, hypodermic, Tagliabue & Steuer... 729,011
Table or stand, L. B. & II. T. Sidway .... 729,432
Tandem compound engine, S. M. \.nu'ldul . 729,456
Tap, beer keg, G. M. Eckenwiler ......... 729,145
Taps, construction of high pressure water,

W. Bradley ... . . i, 728,848
Telegraphy, IL A. Rowland ....... .. 729,420
Telegraphy, wireles.. J. I. King .. 729,497
Telephone lock, W. IL Scott . 728,994

Telephone receiver holder, A. J. Bn;.’.;.'s . 729,267
Telephone system signal device, E. P’. Baird 728,833
Telephone toll slot machine, W. S. Paca ... 728,964
Thermo electric generator, A. Tissier .. 729,108
Tile flooring, C. . Capen ........... .. 729,128
Tile forming apparatus, J. Sherry .. 729,431
Tire, compressible vehicle, H. P. Feister... 729,311
Tire valve coupling, pneumatic, A. B. Cat-

terall ... ... i 729,129
Tire, wheel, F. H. Chase . .. 729,131
Tire, wheel, J. P. Donovan .......... . 729,144
Tobacco, improving, C. Reimann ..... . 729,218
Tobacco, treating, J. H. Fendrich .... . 729,312
Tone modifier, L. C. Smith .......... . 729,230
Tongs operating mechanism, H. All\(‘ll .. 729,251
Tongs, tubing, W. H. Downiug ....... . 729,294

Tongue support, vehicle, B. (. Cowden . 728,870

Tool holding device, W. B. Fowler . 729,319
Tool stock, J. G. Jernberg 728,929
Torch, engineer’s, A. K. Young ...... 729,250
Toy. I Carter ...... 5
Toy, B. B. Whaley ......cccuiiiiinnnnnnn

Toy, D. J. Wilson 0000B08060050008080006

Toy cannon, B. N. Tuttle ..................

Toy wheel, J. C. Wells

Train stopper, Sheppard & Rose .......... 729,227
Transformers, varying the output of, J. S.

Peck ... e aiaieee s oo eee e 728,970
Transmitter arm, W. Kaisling 729,184
Tray, extension, W. Maxwell 729,078
Trees, device forr bending and shaping grow-

ing, L. Ecker .......... 128,886
Tripod, W. C. Dickerson 729,291
Tripod head, photographic instrument, If.

Robbins . 729,520
Trolley, I. Lehrmann 729,366
Trolley wheel, /. E. . e 729,421
Trolley wheel and h()ldm F. D. Moon. .. 729,082
Trolley wheel bearing, (i. E. Chapman .. 729,130
Trolling hook, A. I Smith . 729,435

L T28.957
728,868

Trueck. .J. C. Moore
Truck bolster, car,
Truck frame

E. CIift
railway cars,

for, J. M. Hansen .. 729,160
Trunk, bureau or dresser, . 729,380
Truss, hernial, C. R. Turner 729,017

Tug reinforcement, harne: D. W. Iawkins

728,912

Turbine motor, J. E. Sh(‘nff 729,513
Turbine, steam, C. A. Parsons ............ 729,215
Type writing machine tabulating dev

F. X. Wagner

. 129,467
Vaceine shield, A. B. Dorman

. 129,293

Valve, W. G. Wilson .......... 729,027
Valve, Engineer's brake, M. Corrington.... 729,044
Valve, equalizi dischar ge brake, Frazer

& Weikly ...l 3 729,153
Valve, gate, S. S. Jacobsen. .. 729,181
Valve gear, J. T. Fenton . 729,313
Valve gear, cut off, .J. F. i Tuyl. 729,244
Valve, steam engine, P. B. Bolchu 728,838
Vaporizer, J. H. Valentine .. 00 729,019
Vault, burial, G. Bolser !
Vehicle, .J. Cummings ..... 8
Vehicle brake, W. M. Mason .. ¢
Vehicle driving mechanism, P. Synnestvedt. 729,010
Vehicle jack, . P. F. Reppenhagen....... 729,415
Vehicle life guard, A. Hardy & D. Voss ... 728,910
Vehicle running gear, H. B. Atkins.. K
Vehicle wheel, W. Morrison ............... 729,385
Ventilator. See Car ventilator.
Vinegar generators, automatic feeder for,

H. Frings, Jr. 728,895

Vise, E. H. Byer ... 728,858
Volt ampere meter, Rypinski & Da 729,422
Wagon brake, automatie, C. Garver T28,897
Waistband, M. Koppelman ......... . 729,072
Washing apparatus, W. Forger 729,055
Washing machine, N. G. Nunn . 729,087
Washing machine, I. Marks ....... 729,373
Waste and overflow fixture, L. Kosiol ...... 729,360

(Continued on page 441.)

© 1903 SCIENTIFIC AMERICAN, INC.

Inventor Greatly Benefited
by the I. C. S.

When I enrolled in the Electrical Engi-
neering Course of the International Corre-
spondence Schools, Scranton, Pa., I was a
toolmaker. I soon perceived that the
I.C. S. was a valuable combination, very
useful and instructive alike to the beginner
and to the scholar. I have made continual
use of my Course in working out my pat-
ents and inventions. The instruction
deals solely with subjects necessary and
useful in practice. I would recommend
the International Correspondence Schools
to every ambitious mechanic that is desir-
ous of obtaining a technical knowledge of
his trade. L. F. BogIa, Jr.,

1825 N. 31st St., Philadelphia, Pa.

Our new free booklet, ““zoor Stories of Success,”
gives the names, addresses, and advancement of over
a thousand ether students whom we have placed on
the road to progress and prosperity. Every student
of the L. C. S. is entitled to the assistance of the Stu-
dents’ Aid Department in securing advancement or a
new position. Start TODAY to rise! Fill out and
send in #he coupon NOW!

LK 2K 2R 2R 2R 2K R R 2R 2K 2% 2% R 2R 2R IR JF A A X

* *
: International Correspondence Schools, ¢

*
PS Box 942, Scranton, Pa. ps
o Please send me, free, the booklet, ‘‘100r Stories of ¢
. Success,’’ and explain how I can qualify for S
e the position marked X below. >
* Structural Engineer | I Civil Engineer L4
* Mechanical Engineer | [Surveyor *
'Y Mechanical Draftsman |l | Mining Engineer *
. Electrical Engineer |__| Architect .

Telephone Engineer | | Textile Designer

o Steam Engineer |__| Chemist %
* Marine Engineer Bookkeeper *
* .
* .
o Name .
* .
¢ St. & No. .
o . .
+ City State ¢
PO PP O 00600006000000000000

The Balanced Motor

Employed in all Haynes=Apperson cars is of the
famous double cylmder type which has proved its su-
periority over all other forms. This motor was de-
signed for automobiles by The Haynes-Apperson
Cnmpang', and is used exclusively in every type of
carriagethey manufacture. Many manufacturers have
tried to imitate this construction, but have produced
nommg equal to the original.

Patents Cover the Three-Speed Transmission,
the Most Distinctive Feature of the
Haynes=Apperson Car '
This transmission proc uces the various speed char zes
in easy stages, without the jerky motion characteri -tic
of the French gear, and is more flexible under all r)ad
conditions than any other automobile speed changin
device in existence. 1t has been consistently devel-
oped threugh tea years of hard service, and has been
more thoroughly tested under all conditions than any

3 other transmission made.

Should this be of interest, we shall be glaa to
tell you more about it. Send for our literaiure

THE HAYNES-APPERSON CO., Kokomo, Ind.
(T'he Oldest Builders ot Motor Cars in America)
National Automobite Mfg. Co., San Francisco, agents
tor Pacific Coast, branch store. 381 to 38> Watush AVe.
Please mention the SCIENTIFIC AMERICAN when you communicate with us.

? For Either

Hand = Power

£ This machine is the regular hand machine sup-
plied with a power base, pinion, countershaft,
etc,, and can bLe worked as an ordinary r
machine or taken from its base tor use as

) hand machine. Length of pipe handied
r easily in small room. Illustrated catalogue
~—price list free on application.

THE CURTIS & CURTIS Ce.,

6 Garden St., BRIDGEPORT, 0NN,

Range 2}44 in, R. H.

50 YEARS’
EXPERIENCE

Patents

TrRADE MARKS
DESIGNS
COPYRIGHTS &cC.

Anvone sending a sketch 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 & “Co. receive
special notice. without charee. in the

Scientific American,

A handsomeiy illustrated weekly. JLargest cir-
culation of any scientific journal. Terms, §3 a
year; four month\ $1. RS0ld by all newsdealers.

MUNN & Co 361 eroacuar. New York

Branch Ofttfice, 625 F' St . Washington D. C,




Ju~Ne 6, 1903.

Scientific

American

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS,BOOKSELLERS & I MPORTERS,
810 Walnut St., Philadelphia, Pa., U.S.A.

¥~ Our New and Revised Cataloque of Practical and
Suentmv Books, M4 pages, 8vo (May 15, 1903); a Catalogue
of Books on Meiauurqy l‘lm/mg. P'rospectmg, Mineralogy,
Zeology, Assaying, Analysis, etc.; a Catalocue of Books on
Steam and the Steam Engine, Machinery, etc.; a Catalogue
of Books on Sanitary Science, Gas Fittii Plumbmg. ete.,
and ouwr other Catal and Circulars, ti le covering
every branch of Science applied to the Arts. sent free and
tree of postage to anyone in any part of the world who
will furnish his address.

9 | Print My Own Cards

Circulars, newspn.per. Press, 85.
Larger size, . Money saver.
Big prnﬂis printlng for others.
Type setting easy, rules sent. Write
for catalog, presses, type, paper, etc., to
factory, The Press Co., Meriden, Conn.

ROSE POLYTECHNIC INSTITUTE

Terre Haute, Ind. A College of Engineering. Mechanical,
Electrical, Civil Engineering; Chemical course, Architecture. Exten.
sive shops Modernly eqFlpped laboratories in every department, Ex-
penses low. 2Ist year. For catalogue address

L.

C. MEES, President.

TRANSLUCENT FABRIC
Uneqnsﬂad SKYLIGHTS nrforother

Guumnteed not to crack, break or lenk
while fregly admitting light. )
Better than glass in every way and less expensive.
Protects against fire better than glass does and
ca’i‘zhbe ut in lﬁ?eclgyl an workm%n L
e Gene; ectric Company asa rea ut in
place amooo 8q. ft. at its Schenectady sh np%? also
used by U. 8. Government, rallroad corpora.tlons,
large manufact\u-ers ete.

Just as valuable _f(rr a smalil Sgl
house as for the st_factory.
moderate users are SPECIAL
us for detailed information.

ht in a low-cost
ders and other
.Y ‘invited to write to

TRANSLUOCENT FABRIC (0., Quincy, Mass.

nene

Colrairs & CulTs.

Made of fine cloth, exactly resembling fashionable

linen goods. 10 collals or 5 pairs cuffs, 25c. [ By mail8oc.)
No Laundry Work. When soiled

Reverrible Collar 00., Dept. 3, Boston,Mass.

AW FABER

Manufaciory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, INKS, STATIONERS
RUBBER GOODS, RCLERS, ARTISTS’ COLORS.
78 Reade Street, New York, N. Y.

GRAND PRIZE, Highest Award, PARIS, 1900.

EveryMechanic
Shovuld Own It.

Montgomery & Co.’s Tool Catalogue §
which is_thoroughly up-to-date. 704 §
pages and discount sheet.

ent by mail for 2 cents.

MONTGOMERY & CO.
105 Fulton St., New York City.

Tur ‘l’( 0!
CATALOGUE

CATALOGUE Ne2I

The Light Running YOST is easy to operate.
Its Beautiful Work is easy to read.
Our Unusual Catalogue is easy to understand.

Why not send for the UNUSUAL CATALOGUE
and learn of the BEAUTIFUL WORK done by
the LIGHT RUNNING YOST? Sent free.

YOST WRITING MACHINE CO., 245 B’way, New York.

The Superior Dome Furnace

is designed to heat small cottages, offices,
stores, etc. Fitted with double feed doors.
Suitable for wood or hard or soft coal as
fuel. Heavy steel combustion dome with
Constructed with a
view to simplicity, strength, heating capac-
ity and durability. Can be regulated from
hiving rooms without going to cellar.
rice list on application.

UTICA HEATER CO., Utica, N.Y., U.S. A,

interior diving flue.

in each town toride and exhibit sample bicyele

’03 Models highgrace§9 10 $15

1901 & '02 Models, best makes $7 to ilo
500 2ND - HAND EEI
all makes and models good as new $8 to $8.
Great Factory Clearing Sale. We ghip
Niillon approval and 10 day’s trial
MBS without a cent in advance.
N¥ EARN A BICYGCLE toxing orders
’ Q‘"’ for us. Write at once for bargain listand
jour wonderful 1 er
o ires, equipment, sundries, half price.

AUTOMOBILES Bargalns in

new and sec-
ond-hand Autos and Motor Cycles. All makes

and tyles. If interested write for Automobile Catalonue.

MEAD CYGCLE COMPANY, .50

Cuicaco, ILL

N Rider Agents Wanted

BORATED |

TALCUM

@ lghetdl atrer Shaving. Sold everywhere, or|
on meipl of 25c. Get Mennen's (the oﬁyml) Sample Free.
K NJ.

Watg‘r %loset and apparatus connection, G.
AT 566000000000060006060000000000

Water purifier, G. M. Davidson
‘Water softening apparatus, W. Boby
Water tube boiler, d’Almeida & Guimaraes 729, 112
Weaner, calf, A. T. Keech ............... 729 352
Weighing tea, etc., apparatus for, 5

& M. Stubbs ...........c.ciiiieiean. 729,007
Welding compound, M. P. Shafer .. .. 729,428
‘Wheel, W. H. Hendricks .......... . 729,068
‘Wheel fender, D. Boothe ................. 729,263
Winding machine stop motion, T. H. Rush-

LS 728,983
Wlndow corner post, transom bar, or mul-

lion, Ebner .........c.ciiiiiiinn. 728,885
Window jamb pockets, tool for -cutting,

F. H. Borden .......cceiiiiieninnnenns 728,843
Window or other frames, means for secur-

ing glass in, E. Fabry ............. 729,148
Window screen, H. Lange ......cecuuuenn. 729,498

Window screen, adjustable, B. C. Rockwell
Wire holder, C. L. Packer ................
Wood, obtaining impregnated, G. F. Lebioda

729,419
729,212
729,362

Wool washing apparatus, raw, Haas

Baruch .........cciiiiiiiiennnnnnnns 729,333
Woven fabric, C. H. L. Hanson ........... 729,161
Wrapping machine, O. Tyberg ............ 729,454
Wrench, C. S. Bonney ......ccceeeee . 728,842
Wrench, M, J. Fitzjerald ....ccceeeivennn 729,316
Wrench, G. McKercher ..... . 729,504

X-ray tube, J. O. Heinze, Jr. sseseessessss 729,166

DESIGNS.

Rug, B. T. Brundage ............36,334 to

36,339

TRADE MARKS.

Antiseptic powders, certain named, E. D.
Sw

Beer, Davenport Malting Co.
Beverages, certain named, W. A. Megrath...
Bitters, E. Martinazzi & Co.
Boots nnd shoes, leather, Guthmann, Carpen-
ter & Telling
Butter workers, M. T. Wilkins ..
Candies, G. W. Schwille
Caunengoods, certain named, H. C. Baxter
ro

Cigars and cheroots, E. Sprungli
Dairy products, certain named, McDermott
Bunger Dairy Co.

40 440
4

Fasteners, certain named metallic, Linder-
. man & Binz ..........c.oiiiiiiiiiiin. 40,459
Fertilizers, Swift FKertilizer Works......... 0,434
Flannel piece goods, J. C. Milne ....40,424 to 40,426
Flour, T. H. Thompson Milling Co........ 40451
Foods, breakfast, Ready Bits Corporation,
40,447, 40,448
Foods, certain named prepared cereal, Veana
Food Co. .....ciiiviiiiiiiinnan 40,449, 40,450
Game articles, Brist Company ..........cce0e 40,421
Gas mantles, incandescent, W. Weickert 40,458
Gum, chewing, J. Minor .............. 40,443

Hats and bonnets, Warren Featherbone
Insecticides, Peerless Manufacturing Co. ..
Meats, fresh and cured, Dunlevy & Brother.
Medicines, certain named, T. F. E. Fagan...
Medicines, dyspepsia, M. D. Batchelder ....
Metals, readily fusible, B. H. Seabury

Music, sheet, J. V. Braun
Overalls, blouses, coats, and pants, Standard

. 40,428
. 40,435
40,452

MEZ.  C0.  eeeveneeanaannananannanannn 40,429
Packings, certain named, Turner Brothers.. 40,433
Periodical or magazine, Bobbett & Kegrize. 40,422
Petticoats, ladies’, M. Bernstein .......... 0,430

Razors, S. R. Droescher ........
Sad irons, Stockwell & Ensor .
Soap, A. M. Capen’s Sons
Stains from textile fabrics,

preparations for

removing, Masury, Young & Co. ...... 40,455
Starch, laundry, Gold Leaf Baking Powder

(8/)5 5006000000000000000508508000000000000 30,453
Stockings, Cornell Stocking Corporation .... 40,431

Tools, certain named pneumatic, Philadelphia

Pneumatic Tool Co.
Windmills, Stover Manufacturing Co. .
Woolen goods, Belleville Woolen Mll]s

40,461
. 40,464
. 40,427

LABELS

‘‘Adirondack Novelties,”” for Indian souvenirs,

goods, curios, T. L. Freeman .......... 10,026
‘“‘American Federation,’”’ for cigars, Schmidt

(3 {0/ S00000000006000860030000003300000 10,029
‘‘Astoria Knitted Table Felt,” tor knitted

table felt, F. Foster & CO...cou... 10,028
‘““Black’s Poultry Food * for poultry food

d Ja ) £ B Y S S 50000080008 a00030080000 10,032
‘“‘Black’s Stock Food,” for stock food, J. A.

13 L ¥ I 386000 006 000608800006 0000 900000 10,033

‘‘Diamondo Rocko,”” for a water and fire
proof solution, F. Brugger
“Dunn’s Diamond Edge O0il,”’ for oil strops

10,043

and Hones, W. H. Dunn ............... 10,042
‘“‘Ed. Jedlicka,”” For phonograph records, 3
Jedlicka ...........coiiiiiiian. . 10,027

“Elk Bitters,”” for bitters, A. Drew 10,031
‘“Foxy Grandpa Transfer Pictures,’’ for decal-

comania transfers, B. Ilifelder & Co... 10,022
“Imperial,”” for fire clay, Jenkins & Rey-

nolds Co. .......ciiiiiieniiennnnnennns 10,044
‘“‘Krause’s Phosphorets,”’ for medicine, Nor-

man Lichty Mfg. Co. ................... 10,035

‘“‘Lana Oil Complexion Cream and Skin Food,’’
for cosmetics, Graham Bros. & Co ... 10,039

“Murphy’s Rheumatic Cure,”” for medicine,
D.

. J. Murphy ......ciiiiiiiiiiiiiannnn 10,036
““Ozonized O Marrow,’”’ for hair tonic, Ozon-
ized Ox Marrow CO. ......ovveiinneennnn 10,037
‘““Razor Strop Dressing Powder,”” for dress-
ing for razor strops, R. D. Smith...... 10,041
¢‘Smith’s Hair Tonic,”” for hair tonic, J. B.
SIMIth  ovttiier i iiee et 10,038
““Swallow Whiskey,”” for whisky, J. R. & C.
H. Stonebraker ............cciiiiiiennn 10,030
¢“Swift’s Specific,”” for medicine, Swift
Specific Company ...........covviiienn.n 10,034
“Union Self Opening,’’ for paper bags, Union
Bag and Paper Co. ........... 10,023 to 10,025
“Wan-Kis-Ko,”” for Toilet Powder, Wau-Kis-
Ko Health Powder Co. .......ccvevvnnin 10,040
PRINTS.
“Cantripum.’” for overalls, Hooker, Croser &

Mitchell Co.
‘““Gents’ and Children’s Apparel.”’ for me
childrens apparel. W. C. Both ............
‘“Ladies’ Apparel,”’ for ladies’ apparel, Meyer-
32008 (0 S 60 06a000000600 60000008008000000
‘‘Men’s Wmtor Apparel,” for men’s apparel,
David Adler & Sons Clothing Co............
““Mosquitokill,”’ for insecticides, Culecide Co..
‘“Naples Back No. 606 Congress Playing Cards,””
for playing cards, United States Playing
(o1 I el i 50 060060836088 006A A0 AA00 800000
‘““The Comfort Passenger Car—In Fall,’”’ for pas-
senger cars, Hermann anundpr
“The Comfort Passenger Car—In Spring,”” for
passenger cars, Hermann Romunder
‘““The Comfort Passenger Car—In Summer,’’
passenger cars, Hermann Romunder
“The Comfort Passenger Car—In Winter,”’ for
passenger cars, Hermann Romunder
““The Farmer’s Tribune,”” for a newspaper,
Minnesota Tribhune Co. ....................
“The Tribune.”” for a newspaper, Minnesota
Tribune Co. ... .ottt iiiiieaaaan
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705
713
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A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
Address Munn & Co., 361 Broadway, New

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars
address Munn & Co., 361 Broadway, New York.

OF EVERY DESCRIPTION

“Free from the care which wearies and annoys
Where every hour brings its several joys.””

“ AMERICA’S
SUMMER
RESORTS”

This is one of the most complete publications
of its kind, and will assist those who are won-
dering where they will go to spend their vaca-
tion this summer.

It contains a valuable map, in addition to
much interesting information regarding resorts
on or reached by the

NEW YORK CENTRAL LINES

A copy will be sent free, postgaid toany address on receipt
of a two-cent stamp, by George H. Daniels, Genernl Pmenger

PR OPOSALS.

SEALED PROPOSALS WILL BE RECEIVED AT
the office of the Light- House En% eer, Tompkins-
ville, N. Y., until one o’clock ednesday, June
24th, 1903, and then opened, for furmshln and deliver-
ing miscellaneous articles required for the use of the
-Houwse Estabiishment during the flscal year to
end June 30, 1904, in accordance with specifications,
copies of whfch with blank ;{roposa.ls and other infor-
mation mug be had nPon applicati
LIA ROSSELL
ng‘lnee. Third nghbH’ouse Distrlct.

AMPLE FOR ESTIMATE.

T.F. MOORE =
BORN ST. CHICAGO, ILL.

[}
‘THIS BEATS NEW JERSEY.”

ChArter%vprocured under South Dakota laws for a few
dvliars. rite for Corporation laws, blanks, by-laws
and formsto PHILIP LAWRENCE, late Ass't Sec. of State,
Huron, 8. Dak. or Room K, 20th foor, 220 R'way, N. Y.

Dles, Tools and Special Machlnes. Models

rimental Work. General Machine Work.

and E
PHE. J. BENDER & SONS, Inc., 87 Frankfort st., NewYork

Agent, New York Central and Hudson River R

Grand
Ceniral Station, New York. ’

SHOE BLACKING.—FORMULAS FOR
hquid and solid blackin, sre iven in SUPPLEMENT

0s. 1213 and 1239. 0 cents each. For sale
by Munn & Co. and all newsdealers

Do You Want CASH

FOR YOUR

Real Estate or Business ?

I can getit for you. Send me full d

PECIAL MANUFACTURINC. SPEC. MACHINERY, MCDELS.
EXPERIMENTALWOR S <np STAMPING, PROMPAP T
GLOSE MACH. & STAMPING C0.970 HAM!LTON ST.CLEVELAND. Q.

DRYIN@ MACHINES. ®©
of Special Machinery., Models,

B U I |.D E R s Fxperimental work. Inventions devel-
oped. THE FENN-SADLER MACH. C0., Hartford, Conn

E. WORRELL,
"Hannibal, Mo.

TYPE WHEEL 8. MODELS 8 EXPERIMENTAL WORK. 8MALL MACHINERY|

NOVELTIES & ETC. NEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.

lowest cash price. My methods differ from all
others. My officeis headquarters for cash buyers.
Makes no difference where you are located. Write
to-dsy. Established 1881.  Bank references.
FRANK P. CLEVELAND,
1509 Adams Express Bldg., Chicago

Real Estate Expert,

Plans and Sﬂeclﬁcations will be received for the
erection of buildings and reinstallation of lavatory
system in connection with the State Hospital for the
Insane at Danville, Pa., on or before noon of June 10,
1903. Onmly such plans will be paid for as are accepted
and the right to reject any or ail Elans is reserved. For
full particulars, agg}y in person at the Hos)
MEREDITH, for

INVENTIONS DEVELOPED
WALTER K. FREEMAN, M.E.

Special machinery, electrical and chemical ap-
paratus made on short notice. Good accommo-
dations for inventors. 403 E. 23d 8t., New York.

Experimental & Model Work

Cir. & advicefree. Wm. Gardam & Son.45-61 Rose St.,N.Y.

gommittee.

NOVELTIES & PATENTED ARTICLES

Manufactured by Contract. Punching Dies, Special Ma-
chinery. E.Konigslow & Bro.. 181 Seneca St. Cleveland,O.

LEARN RUBBER STAMP MAK'%S.riete

Qutfit. Full Instructions. Profitable Business. Write for
Catalog No. 29. R. H. Smith Mfg. Co., Springfield, Mass.

MACHINES; Corliss Enzine Brewer
and Bottlers’ Machinery. THE VILTER
G. 00., 899 Clinton Street. Milwaukee Wis.

|GE =

MODELS* CH

("AGO MODEL WORK

How_to Use Portland Cement,

Gement BOOKS- §0c.; Monier, Cement & Ste

1, 50c.
Cement and Engineering News, 162 La Salle St., Ch\cazo

MODELS (& o5 SR N T M

E. V. BAILLARD, Fox Bldg., Franklin Square, New York.

MOD EL MACHINE & Experimental

WORK. PATTERN SHOP.
GEO. KIRKEGAARD, Mechanical and Electri-
cal Engineer, formerly with Thos. A. Edison, 514 Pearl
Street, corner-of Centre, New York City.

MATCH MACNKINE RY.
BIG MONEY IN MATCHES,

‘We manufacture everything pertaining to the busi-
ness. The Very Latest Process. e wi

MODEL AND EXPERIMENTAL WORK.

Electrical and Mechanical Instruments. Small Mach’y.
EDWARD KLEINSCHMIDT, 82 W. Broadway, New Yark.

-Magical Apparatus.

Grand Bouk Catalogue. Over 700 engravings,
25c. _Parlor Tricks Catalogue, free.
MARTINKA & CO., Mfrs., 443 Sixth Ave., New York.

amanager or teach any purchaser the business.
F. W. MURPHY & BRO.
1118 Ashland Block, Chicago, Ill., U’S. A.

TWENTY-THIRD EDITION

EXPERIMENTAL SCIENCE.

By GEORGE TIl. HOPKINS

Revised and Greatly Enlarged. 2 Octavo Volumes. 1,100
Pages. 900 Illustrations. Cloth Bound, Postpaid,
$5.00. Half Morocco, Postpaid, $7.00.
Volumes Sold Separately : Cloth. $3.00
per Volume; Half Morocco,
$400 per Volume.

EXPERIMENTAL SCIENCE is so well known to
many of our readers that it is hardly necessary now to
give a description of
this work. Mr. Hopkins
deciced some months
ago that it would be
necessary to prepare a
new edition of this work
in order that the many
wonderful discoveries
of modern times might
be fully described in its
pages. Since the last
edition was published,
wonderful develop-
ments in wireless teie-
granhy, tor example,

ave been made. It
was necessary. there-
fore, that a good deal of
new matter should be

oughly up-to-date, and
. this object in view

200 pages have
been added. On ac-
count of the increased
size of the work, it has
been necessary todivide
it into two volumes,
handsomely bound in
buckram.

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

Stephens Patent
VISES

FLAT

BASE

QUICH ADJUSTING
Without a Rival

TOWER @ LYON CO.

Vise Dept. 95 Chambers St.,, N. Y.

© 1903 SCIENTIFIC AMERICAN, INC.

MASON’S Pat. Friction Pulleys and Clutches
Startlng Machinery without shock. and connecting line
shaft; Most reliable and durable. Mason’s New
at. hip-Hoist eflective and simple.
Manfd. by VOLNEY W. M.ASON & CO., Inc.
Providence, R. I, U. 8. A.

F. N. Roehrich & Go. Machinery

102 FULTON sTREeT, Designing,
NEW YORK. echanical
Telephone No. 2440-A Jonn. DfaWing-

The Franklm Model Shop.

Experimental work for inventors; any-
thing in metal fromaslnile plece to'a
complete working model pparatus for
colleges. Fxhibition models. Introduc-
tion samples of patented articles. Spe-
cial tools for making metal novelties.
Inventions perfected. Drawings and de-
signs worked out. from inventors’ ideas.
Send for circular 9.

PARSELL & WEED,
129-131 West 31st Street, New York.

|G FRANKLIN|
Model Shop

From Any Point g View
THE
Remington T‘ypewriter
IS THE BEST INVESTMENT

It leads in durability, reliabili

permanent excellence o wor
adaptability to all classes of wor
ease, speed and convenience o
operation, and economy in service.

REMINGTON TYPEWRITER CO.
327 Broadway, New York
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COLD GALVANIZING.
AMERICAN PROCESS NO ROYALTIES.
VV altham VV atChCS SAMPLES ano INFORMATION on APPLICATION.
2 NICKEL
[¢] AND
. . ] 5 EIectro-Plating
A great American achievement. bpparaas o B,
i& Hanson & VanWinkle
- : > L Do 55 Ne\vnsﬁ" N.J
The Emergency Brake ¢“The Perfected American Watch,”” an {llustrated book g W Liberty 6t ¥.
w\hf’e;tr;t;;:e of interesting information about awatches, will be sent # Chicao.
Ak fs i stadsvg whe you o ider e very mprtns free upon request.
e American Waltham Watch Company, Because of thei conatruction
THE WINTON MOTOR CARRIAGE CO., Cleveland, 0. PRESID
evelan Waltham, Mass. SUSPENDERS
've most

Comfort & Service

¥ Guaranteed
“All breaks maglc good”
*“President’’ on bucklemeans
“Cr:nnot rust’’ 50c. & $1.00
Any shop or by mail prepaild
The C. A. Edgarton Mfg,Co.
Box222-M, Shirley Mass

Send 6c. for Catalogue

—NEW— SPEED INDICATOR FOR
> TALKING MACHINES

which registers the correct speed of each selection be-
fore starting the machine thereby obtaining the best possible
results fromrecords. The discord caused by changling the
Apeed while the machine is running, can be

avold ed b{]uquIEEInx&our instrument with

HILTON SPEED INDICATOR.

Send for circular. Prices greatly reduced.

Sold by Dealers and

; D. HILTON,
80 Broadway, New York, N. Y.

MOTOR

Orient CAR

WA SH MOY‘R

WE PAY MORE |, r=ic= ===
If you are seeking for pleasure, if you wish to sa

CycLrs
time in travel, if you want a raci hi hYl?
racing machine or a

for l O AN climber, there is only one machine that will il your

or requirements, and that is the
more money upon old TONTINE, Semi-Tontine, Dis-
tribution, or Accumulation LIFE and Endowment MARSH 3 H' P' MGTOR GYGLE
INSURANCE Policies than the issuing companies. | guaranteed for one year. Write for circular.
‘Write for particulars.

| €. E. SHEPARD & 0., Hartford, Conn.|MOTOR CYCLE MFG. CO., -  BROCKTON, MASS.

References :—Any Hartford Bank. S
' Everybody’s Punching Bag

"NrE ISSUE every once in a while, a letter, a Y ;

AL boo:(ltfat, a folder, oi' a.ucatalogxe, whel;ae’lln c R “ n E A s B E s T 0 s HAVE YOU YOURS?

8 shown informativn relating to Automobile H

Tires that may be of some value to you. Agnota vest Pocket Punch'ng Bag
It costs the price of a postal card to have DI REOT FROM MIN ES

8 H. P. PRICE 29?5

your name added to our mailing fist, R “ M (Patented September 30, 1902, and December 11, 1900) All speeds tOthl:lffleS er l.lotqr. VVril%ocllmb any grade.
! PREPARED Quick as lightning in action. Greatest eye and muscle EAIeL Loy AICR L L
" e ARTI", trainer ever mvented. Wheén not b tee weighs two | WALTHAM MFG. CO., - Waltham, Mass.

ounces and
ae i NO EXCUSE

dow like wil For automobile accidents.

The DIAMOND RUBBER CO. | ||ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

kron, Ohio.
for Manufacturers use 220 B’way, New York. ‘
m nn i . fre. 123‘,’,“&{?3; Ghe RAYMOND BRAKE
T 'o‘ Bag, Rubber Connection and Hand Cla}sP for only 25c. fits any car.
=== 00085 Luinr by mail. Sendforillustrated pr celist. Manufactured by | A, H, RAYMOND, 332 Fairfield Ave., Bridgeport, Conn.

[ ]
me uenlnlu T“““S[ s CHBESLY& €O cwrcaco niosa THE M. LINDSAY RUBBER CO.
15 to 1 Clinton Street.

M 298% Broadway, New York
¢ H. P. GASOLINE CAR

A Light Touring Car
at a Reasonable Price ; )
nde Mark Registered.)

F.0.B. i - .
E28 $750 Perfoct Grip U _ Atoutely Sate, | Lowds Antomaticaly.  Tnloaas Auomatcaly KO da_K
- A. LESCHEN & SONS ROPE COMPANY. yioms oimee gz Norn

Money Ever Offered | Y ‘ 92 Centre Street, New York -
Hogrn S WA LI vl ‘ ngll ch g . Efl Ifak% xé iy %vjv11 oro, %ilty. N. Y. 1717-23 Arapahoe St., Derver, Colo.

; ces, 7
Write for Catalogue, Terms and Full Particulars S5¥remont Street, Sau Franclseo; Cal.

PATENT AERIAL

WIRE ROPE TRAMWAY¢

For Transportation of Ore. Coal, Dirt, Timber, etc.

Anybody can make
Good Pictures by the

System. Better results than
the old way, too.

CENTUI::(O‘I;STOR VEHICLE CO. MILE-A- STEAM
Sy . N.Y., U.S. A, MITCHELL rixvre NASO TR APS Dark=-Room
MOTORCYCLE| Joyvwosmeasmwns || Abolished

of condensation without loss of steam

under all conditions and pres- By the
5111'1'es. dTlhere arelno con‘:i-
icated lever valves an
ball ﬂoats——c?nly one valve and that KOdaK Developing
cannot leak. Send for catalogue. Machin e
L]
AUl “NASON ” Traps have on their covers
o NASON MANUFACTURING CO. Kodaks, $5t0 $75.
Non-Magnetic 73 Beckman Street, - New York, U. . A, Developing Machines, $2'to $10.

NICKEL SILVER CASE
Fully Guaranteed | "
3% Brake Horse Power. Price $225.
FOI’ sale by Speed with Racing Gear, 60 Miies Per Hour. CRESTMO BILE 0
All IEWELERS WISCONSIN WHEEL WORKS, Turnor Ave., Racine, Wis. | Ezligﬂ
. Best Railroad e 5
Tllustrated Booklet Scalﬂs e on o Btock Seales made. ; cally construct-

on request, showin Also 1000 useful articies, including Sates, ) : €d car made. 1 1t :
q o g Sewing Machines, Bicycles, Tools. ete. Saye g - % Write for cat.
Money. ListsF ee. CHICAGO SCALE Co.. Chicago, Ill i@y s )

COLORED oA 8500m0dels
FANCY Apple Economical Gas Engine Igniters

o Fisk Tires
DIALS OREST MF§@. CO., Oambridge, Mass., U.8.A.
For Marine, Stationary or

3] T Wated Cor M W | e e v % FISK RUBBER COMPANY
) Chicopee Falls, Mass.
ELECTRIGAL TESTING e
' e

Watch Co. We manufacture Dynamos, (
Bevel Pinions

Magnetos, Batteries, Coils, 3
can furnish our New Process

Factories Plu i
g8, Governors and
Waterbury, Cona. Switches. Send for catalog..
We
Noiseless Pinions in bevels as well
as spurs of any size wanted and

o%?;nxk. Chicago, The Dayton ElectricalMfg.Co. =
San Francisco. 80 8. 8t. Clair 8t., Dayton, O. DYNAMO TYPR, If you wish to know the properties of any electrical
instruments, materials or a Eara.tus. the utility of an
to transmit any required horse
power. Write for catalogue.
THE NEW PROCESS RAWHIDE CO.
Syracuse, N. Y.

EASTMAN KODAK CO.

Catalogue free atthe
dealers or by mail. Rochester, N. Y.

invention or the practicabili

E SSOP'S STEE L B klaani: Som.oF an idea, teats by us
J FOR TOOLS, SAWS ETC. NEW YORK LABORATORY, LAMP TESTING BUREAU
LA SR RO\ EI SR L LU TAREUS 8th Floor. No. 14 Jay Street, New York

SOLAR MOTOR LAMPS

“Show the Way and Always Satisfy.”
We make a score of styles and models of

GAS and OIL
Side Lamps, Headlights,
Tail Lamps & Searchlights

With Lens Mirror Reflectors.

CHARTER ENGINE
UBED sasese, ...

Stationaries. Portables. Sawing Qutfits,
Hoisters. Engines and Pumps.
FUEL—Gasoline, Gag, Distillate.

Send for Illustrated Cataiogue and Testi-

8, and State Youwr Power Needs.

CHARTER GAS ENGINE CO.. Box 148 STERLING, ILL

AMERICAN

Pochet Ammeter
fortesting state of batteries usedon
automobiles, motor cycles, launches,
etc. Will measure one to fifteen am-
peres correctly. Put up in a nickel- £
silver case which will not tarnish or /4
wear off. Directions inclosed with
each instrument so that a novice may
operate it. shné)le and reliable.
Price, $8.00, complete.
AMERICAN COIL CO.,
28 Newburn St.. W. Somerville, Mass

(=1

To Owners of Gasoline Engines,
Automobiles, Launches, Etc

™Auto-Sparker

does away entirely with all starting and
running batteries, their annoyance and
expense, No belt—no switch—no bat-
teries. Can be attached to any engine
now using batteries. Fully guaranteed;.
write for descriptive catalog.

~Motsinger Device Mfg. Co.,
14 M ain 8t., Péndleton, Ind,.

for every purpose. Our instruments
are found in all the best laboratories
of the country. Catalog free. l

Our new models with Latest Improved Generators are
scientifically and substantially constructed; in opera-
tion simple, safe and satisfactory, and suitable for all
styles and makes of motor cars.

Write for new catalog.
THE BADGER BRASS MFG. CO., Kenosha, Wis., or 11 Warren St., New York

Projection Apparatus
for work. Superior in y and i
Bausch @ Lomb (%ptical Co.,

Rochester, N.
L"l' YORK BOSTON CHICAGOJ
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