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THE SUGAR INDUSTRY IN THE UNITED STATES.

There is every indication that during the next few
years the beet sugar industry is destined to occupy a
very prominent place among the great industrial and
cominercial questions of this country. The present un-
satisfactory condition of agriculture, our present enor-
mous and ever increasing imports of one of the staple
products of agriculture, and the legislation by which
the present government is seeking to assist the one and
reduce the other, render the question of beet farming
and beet sugar manufacture a subject of vital concern
to every citizen who has the interests of his country
deeply at heart.

The statistics of the sugar industry for the year 1896
show that the total consumption of sugar in the
United States amounted to 2,093,819 tons, equal to a
per capita consumption of 63 pounds. Of this amount
1,739,313 tons were imported from abroad and 354,506
tons represent domestic production—that is to say, for
one ton of sugar manufactured in the United States we
brought in five tons from other countries. The sta-
tisties of the past sixteen yearsshow that the total con-
sumption during that period was 25,182,649 tons, of
which 2,673,000 tons, or only one-tenth, was produced in
the United States. During this period we paid out
for this imported sugar about fifteen hundred million
dollars, or in other words we have paid to foreign coun-
tries an average yearly tribute for the pastsixteenyears
of about one hundred million dollars. These figures
become yet more significant when it is remembered that
sugar has declined in value during this period from 758
centsto 292 cents per pound and that our per capita con-
sumption is from two to three times as much as that of
other sugar-producing countries. Of the 1,789,313 tons
imported into this country over one-fourth, or 500,000
tons, came here in the shape of brown or raw German
beet sugar. This, and indeed all the imported raw
sugar, whether from cane or beets, is purchased by the
American Sugar Refining Company and other firmms of
less note, who refine it and put it on the market as
standard granulated sugar.

Of the two sources of sugar, sugar cane and sugar
beets, the former is the older and better known. It is
said that it was the blockade of France during the
Napoleonic wars that turned the attention of the
French people to the culture of the sugar beet, and
that to this emergency Europe owes its present sugar
beet industry. Be that as it may, the growth of the
industry has been steady, and in recent years truly
phenomenal. Germany, which in 1884 produced 1,147,000
tons of beet sugar, in 1894 produced 1,800,000 tons, an
increase of 57 per cent. Austria-Hungary in the samne
decade raised her production from 653,000 tons to
1,050,000 tons, a gain of 61 per cent, and in France the
increase has been from 303.000 tons to 814,000 tons, a
gain of 163 per cent—the increase for the whole of
Europe during the same period being 78 per cent, and
the production reaching the great total of 4,792,000
tons.

The question naturally arises : Is there any difficulty
of soil or climate which at once renders us dependent
upon these countries for our own supply and prevents
us from taking part in this vast and profitable indus-
try ? To which it must be answered that no such
difficulties exist, inasmuch as there is a broad belt of
country reaching in a continuous line from the Atlantic
to the Pacific, several hundred miles wide and over
three thousand miles long, which is admirably suited
to the growth and harvesting of the sugar-producing
root. Ithas been found that beets grow best in a
temperate climate, and the richest and most reliable
crops are obtained in regions where the average tem-
perature during the months of June, July and August
is about 70 degrees Fahrenheit. Very valuable informa-
tion on this subject has lately been given in pamphlet
form by Prof. H. W. Wiley, Chief of the Division
of Chemistry in the United States Department of
Agriculture. It is shown that the sugar beet belt,
following the isothermal line of 70 degrees Fahrenheit,
commences near the city of New York, passes up the
Hudson River to Albany and then turns to the left,
following the southernshore line of Lake Erie. Itthen
swings up into Michigan, passing to the south of Lan-
sing ; and curving to the south through Chicago, it
passes up through northeastern Illinois and south-
Here it turns due
west and runs into central South Dakota, where it
takes a sudden turn to the south, passing in a general
southerly direction through western Nebraska and
eastern Colorado and New Mexico to near the southern
boundary of the latter State. Here it curves broadly
to the west, passing through Arizona to its western
boundary, where it runs north again in a long and nar-
row loop through Utah and Idaho, the northern turn
of which is near Boise City, Idaho. It returns thence
through Utah and southeastern Nevada to southern
California, where it runs north in another long loop
whose northern extremity is to the south of Mount
Shasta, the line finally terminating at the Mexican
border. Now, while the sugar beet belt is theoretically

18002 | supposed to extend for one hundred miles on each side

of this line, experimental work has shown that sugar
beets can be raised successfully in many localities
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which lie well outside of this limit. Mr. Herbert My-
rick, who should speak with authority, draws the
northern boundary of the belt from Troy, N. Y.,
through Lake Ontario, central Michigan, central Wis-
consin and Minnesota, northern North Dakota and
Montana, terminating it at the western end of the bor-
der line between the latter State and Canada, thus in-
cluding the whole of Washington and Oregon. The
same authority draws the southern boundary of the
belt through Virginia, Tennessee, western Kentucky,
southern Illinois, central Missouri, southwestern Kan-
sas, and western Texas to the Mexican line. If the
mean between the two hundred mile strip and the
broader belt above indicated be taken as representing
the area over which the sugar beet erop can be success-
fully raised, it is evident that the United States could
not only supply the $100,000,000 worth of product which
is now brought in from abroad, but could take a lead-
ing position in supplying the markets of the world.

A soil, loammy and not too stiff, abundant sunshine,
a moderate amount of moisture and favorable weather
during the period of ripening and harvesting are the
elements which constitute a good sugar beet country,
and whenever these have been present the experi-
ments which have been made in beet culture have met
with encouraging success. To render the cultivation
of beets profitable, however, it is necessary that the
beet farm should be within easyreach of a beet fac-
tory, for it is evident that the amount of profit realized
by the farmer will vary, other things being equal, as
the distance which his crop has to be hauled. In the
present issue we give a detailed deseription of one of
the large and successful establishments which have
served to demonstrate that our soil, climate and
methods are adapted to the production of beet sugar
on a large scale. This factory began operations in
1891, when 1,800 acres of beets were grown, which
yielded 726 tons of beets to the acre, the farmers being
paid $3.90 per ton for the crop and the average return
per acre being $28.37. In 1895, the acreage under cul-
tivation had increased to 7,528, and the yield had in-
creased from 726 tons to 1103 tons to the acre, the
farmers receiving on an average $4.385 per ton for their
crop, the average return being $47.98 per acre. Dur-
ing this period, moreover, the average percentage of
sugar in the beets had increased from 13 to 15 per cent.
The cost of raising the beets in the Chino Valley is
about $30 per acre, most of this being due to labor,
which would leave a profit in 1895 of $18 per acre to
the planter. This agrees fairly well with Prof. Wiley’s
estimate of a net profit of from $8 to $15 per acre as
an average, the California district being peculiarly
favorable to a large and reliable crop.

Altogether it must be admitted that the possibilities
of this new industry, both for the farmer and the cap-
italist, are great and not easily overestimated. If the
cultivation of the sugar beet and the manufacture of
beet sugarcan be once widely and firmly established,
onr farmers will be largely delivered from the anxiety
and risks which attach to a ‘‘ one erop” country, and
the country itself will be keeping at home a sum of
money equal to the value of our whole export of wheat
and flour.
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JEOPARDIZING TRADE MARK PROPERTY.

It is strange that a very considerable number of busi-
ness men should, through carelessness or ignorance,
seriously jeopardize; this species of property. One of
the greatest dangersis unwittingly to give an otherwise
valid trade mark a descriptive significance. This oec-
curs when the trade mark is a word which, though it
be fanciful in itself, takes on a descriptive value so as
directly to convey a meaning descriptive of the goods,
their quality, grade, nature or character., This is most
likely to occur when the owner has different trade
marks for different grades of goods. If such marks
do, in fact, designate different grades of goods, they
have lost their office-as trade marks and may become
public property. But this danger may be present with
respect to a sole trade mark, as for example: The
name ‘‘ Excelsior” is an ideal trade mark, yet there is
the fibered material, akin to shavings, which, as a stuff-
ing for mattresses and upholstery, is much sought after,
and this material being properly described as excelsior,
the name is free to the publiec. This because the origi-
nator failed to assert his trade mark rights, and, indeed,
gave the descriptive quality to the name. He should
have registered the trade mark in the Patent Office,
marked the name ‘‘ Trade mark,” and should not have
described his goods merely as excelsior.

Another result of not registering, but relying inerely
on common law protection: We have in mind one or
two notable trade marks lost to the originator by
failure to register. It will answer to call one the Lion
brand. The originator thought a red lion very proper.
The trade mark was not registered, and so it came to
pass that ingenious imitations in different parts of our
enterprising country eventually became as numnerous
as the great Barnacle family and more discriminating,
until, like old country inns, we had the blue lion and
the white lion and lions piebald ; lions rampant and
lions courant ; lions passant and lions couchant and
their kindred. To the complaint of the originator, it
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was asserted that his trade mark was distinctly a red
lion, and that he was trying to broaden it to take in
other men’s property. Testimony proand con was as
plentiful as at a modern trial for heresy and equally as
determinate. The originator could have cleared the air
had he registered before others adopted resembling
marks, and had defined the one essential feature of the
lion, with or without improvements on nature and with
or without reference to posture.

Therefore, register all your trade marks, register
each distinct feature of each mark separately,and do
not make a trade mark describe the goods to which it
is applied, or the object is defeated.
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THE LATEST PERFORMANCE OF THE TURBINIA.

It was only a few years ago that we were looking
forward to the day when some naval architect and en-
gineer would give us a vessel capable of steaming at a
speed of twenty miles an hour. So swift has been the
development of marine engineering that to-day there
exists a bona fide steam vessel that has been run at
just double that speed, or, to be exact, at the rate of
40} miles per hour. At the time of our last notice of
this phenomenal little craft, we were informed by Mr.
Parsong, the designer of her engines, that the turbines
had never demonstrated their actual power, for the
reason that the main steam pipe had proved to be too
small to supply steam as fast as the turbines could
take it.

Judging from reports in the English technical press,
this defect has evidently been made good and the mo-
tive power tuned up to working pitch ; for it seems
from the statement of Sir George Baden Powell, who
was on board the Turbinia as she steamed down the
ines of the fleet at Spithead, that she reached a speed
Jf 34 knots. In a letter to Engineering, Mr. Parsons
states that during a recent trial the turbines indicated
2,400 horse power and gave the boat a speed of 35 knots
an hour. This is equivalent to 40} iniles an hour, or
well up to the speed of the average passenger train.
As a mere question of speed, this is a phenomenal per-
formance, and it is not likely that it will ever be
reached by a boat driven with an engine of the recipro-
cating type ; but the wonder of it is increased when
Mr. Parsons goes on to say that it was done on an ex-
penditure of 14 pounds of steam per indicated horse
power. When we bear in mind that the best type of
Corliss compound engine working under favorable con-
ditions will consume not less than 18 pounds of steam
per indicated horse power, the high economy of the
compound turbine will be appreciated.

At the same time it must be admitted that one could
wish for more exact details of these runs. The speed
is given in round numbers that suggest rather careless
or crude timing. Sir William White, chief constructor
of the British navy, has suggested that some builder of
torpedo boats, like Yarrow or Thornyeroft, should first
run a boat with a set of his own engines and then
substitute a set of Parsons turbines, with a view to
determining their relative efficiency. Such an experi-
ment, if carried out at considerable length, would
settle the question as to the economy and practicability
of the turbine for this class of service.
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PNEUMATIC TUBE MAIL SERVICE FOR NEW YORK
CITY.

Some thirty years ago the late Alfred E. Beach, of
the SCIENTIFIC AMERICAN, exhibited in this city a
working plant for the carriage of mail matter rapidly
from branch stations to a central office by means of
pneumatic tubes. He also experimented successfully
on the idea of conveying loose letters in a smooth tube
by a strong current of air, regarding it as an improve-
ment over the old plan of having separate cars. The
idea is in practical use to-day in the many mail chutes
found in tall buildings, where gravity supplants air as
a propelling force. Now, a generation after, a similar
system is to be carried out in this city, permission hav-
ing been granted by the Legislature to the United
States postal authorities to lay pneumatic tubes in our
streets connecting the General Post Office with a
branch post office in the Produce Exchange building,
in lower Broadway, and by a route west from the
Post Office, through Mail Street and Park Place,
thence south through Church Street, Greenwich and
‘Whitehall Streets.

Another line, the longest and most extensive, is to
connect the large branch Post Office H, Forty-third
Street and Lexington Avenue, with the General Post
Office, having loops entering the intermediate Branch
Stations, D, F, and Madison Square.

Another projected line is from the General Post
Office via the Brooklyn Bridge to the Brooklyn Cen-
tral Post Office.

The distribution of local mails will thus be rapidly
effected and much time saved by these proposed facili-
ties, creating a service that will be appreciated by the
public. Contracts have been awarded for the con-
struction and equipment of the tubes, and the work of
laying them is to be begun early the coming fall.

A. B. Fry, Chief Engineer of the Treasury Depart-
ment, has prepared and finished the plans for the new

system, It is similar to the pneumatic tube service
used by the Western Union Telegraph Company in
dispatching messages from its branch offices to the
main office. Two tubes eight inches interior dia-
meter will be laid parallel with each other, one for
sending, the other for returning to the General Post
Office. They will be perfectly smooth inside. A pres-
sure of air will be maintained at the end of the line by
a suitable air compressor sufficient to cause the carrier
to travel through the tube at the rate of thirty miles
an hour. On long lines reinforcing air compressing
stations are arranged to keep up the pressure, much on
the same plan as is used in caissons, ete. The carrier,
after being loaded with letters, is put into the tube
much in the same way as a bullet is loaded into a gun.
The air pressure then propels it forward at a good
speed. It is surrounded with rings of packing satu-
rated with vaseline and fits the tube tightly, to pre-
vent the air from passing by.

Each carrier can sustain a weight of thirty pounds,
though in practice not more than a third of that is re-
quired. The carrier itself is an ingenious contrivance,
almost three feet long, with an unusually large eylinder.
It opens from one end by a curiously constructed lock,
riveted to the inside of the door. When fastened, its

-.compartment becomes thoroughly airtight, having no

projections beyond the packing rings, which run out
about an inch from the cylinder. The carriers will hold
about five hundred letters, or considerably more than
are now transported in a single vehicle by this method.

In operation the carrier, on reaching the end of the
route, is gradually arrested by compression, and, strik-
ing a trigger, the door at the end of the tube is
opened and the carrier is discharged, or lightly falls
upon a flat receiving table. The carrier is then opened,
and the packages of mail matter which it contains
are assorted, stamped and delivered. Carriers can be
dispatched rapidly one after the other, on aheadway of
but a few seconds.

So much progress has been made in the use of com-
pressed air that it is surprising its application to the
propulsion of mail matter is now only about to be
accomplished. We shali watch with interest the de-
velopment of this new agency for the rapid transmis-
sion of mails, and are sanguine of its ultimate benefit
and success.
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THE HEAVENS FOR AUGUST.
BY WILLIAM R. BROOKS, M.A., F.R.A.8.

THE SUN.

The right ascension of the sun on the first of the
month is 8 h. 48 m. 20 s.; and its declination north 17
deg. 50 m. 55 s. The right ascension of the sun on the
last of the month is 10 h. 40 1n. 33 s.; and its declination
north 8 deg. 23 m. 4 s.

MERCURY.

Mercury is evening star, reaching its greatest elonga-
tion east of the sun on August 26, which will be the
best time to look for Mercury. Its elongation amounts
to 27 deg. 18 m., and it occurs only four days after the
planet is in aphelion.

Mercury is at its descending node on August 12, at 9
hours. ’

On August 13, at 1 hour, Mercury is in conjunction
with Jupiter, when Mercury will be 1 deg. 14 m. south
of Jupiter. On August 30, at1h. 35 m., Mercury will
be in conjunction with the moon, when the planet will
be 1 deg. 50 m. north of the moon.

The right ascension of Mercury on the fifteenth of the
month is 11 h. 15 m. 23 s.; and its declination north
4deg. 17 m. 5s.

VENUS.

Venus is morning star. Having reached its greatest
elongation from the sun in July, it is now slowly mov-
ing toward the sun, but will remain a conspicuous ob-
ject in the morning sky for some time.

On August 24, at 1 h. 24 m., Venus is in conjunction
with the moon, when the planet will be 2 deg. 31 m.
south of the moon.

On the first of the month Venus rises at 1 h. 42 m.,
and crosses the meridian at 9 o'clock A. M. On the
last of the month it rises at 2 h. 13 m., and erosses the
meridian at 9 h. 25 A. M.

The right ascension of Venus, on the fifteenth of the
month, is 6 h. 51 m. 22s.; and its declination north 21
deg. 16 m. 10 s.

MARS.

Mars is evening star. On August 1, at 11 h. 15 m.,
Mars is in conjunction with the moon, when the planet
will be 4 deg. 41 m. north of the moon. Also, on August
30, at 2 h. 18 m., Mars will again be in conjunction
with the moon, and 5 deg. 32 m. north thereof.

On the first of the month Mars crosses the meridian
at 2 h. 23 m., and sets at 8 h. 47 m. P. M. On the last
day of the month Mars crosses the meridian at 1 h.
35 m., and sets at 7 h. 35 m. P. M.

The right ascension of Mars on the fifteenth of the
month is 11 h. 37 m. 18 s.; and its declination north 3
deg. 16 m. 19 s.

JUPITER.

Jupiter is also evening star, and on account of its
rapidly approaching conjunction with the sun, should
be looked for soon after sunset.
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On August 1, at 5 h. 40 m., Jupiter is in conjunection
with the moon, when the planet will be 4 deg. 36 .
north of the moon. Jupiter will be again in conjunc-
tion with the moon on August 28 at 11 h. 21 m., with
the planet 5 deg. 2 m. north of the moon.

The conjunction of Mercury and Jupiter on August
13 has already been noted in the section on Mercury.

On the first of the month Jupiter crosses the meri-
dian at 2 h. 12 mn,, and sets at 8 h. 40 m. P. M. On the
last of the month Jupiter crosses the meridian at 37 m.
past noon, and sets at 6 h. 58 m. P. M.

The right ascension of Jupiter on the fifteenth of the
month is 11 h. 4 m. 42 s.; and its declination north 7
deg. 3 m. 1s.

SATURN.

Saturn is in the southern evening sky, and, except
for its rather low altitude, is in favorable position for
telescopic observation. Work, however, should be be-
gun as soon as it is dusk. On August 16 Saturn is in
quadrature with the sun, or ninety degrees east
thereof.

On August 25, at 7 h., there will be an interesting
conjunction of Saturn and Uranus, when Saturn will
be 1 deg. 48 m. north of Uranus.

On August 6, at 10 h. 12 m., Saturn is in conjunction
with the moon, when the planet will be 7 deg. 13 m.
north of the moon.

Saturn crosses the meridian on the first of the month
at6 h. 46 m. P. M., and sets at 11 h. 47 m. P. M. On
the last of the month Saturn crosses the meridian at
4 h. 52 m. and sets at 9 h. 50 m. P. M.

The right ascension of Saturn on the fifteenth of the
month is 15 h. 30 m. 10s.; and its declination south 16
deg. 56 m. 59 s,

URANUS.

Uranus is evening star, and, as indicated by its con-
junetion with Saturn on August 25, will be found in
the vicinity of that familiar planet throughout the
month.

Should it happen to be cloudy on the evening of con-
junction, Uranus may be readily found for several
nights, before and after the conjunction, just below
Saturn, say about one and three-quartersof a degree,
with the aid of a good moderate size telescope. With
a power of one hundred diameters and upward, Uranus
may be distinguished from a star by its disk. Even
with a much lower magnifying power the planet may
with certainty be identified by the painstaking ob-
server, if he will make a careful map of the field the
first night and compare it on subsequent nights with
the telescopic field of stars. A slight motion of one of
these objects, among the stars, would prove it to be
Uranus. This would certainly prove a most interesting
and helpful piece of telescopic work.

On August 17, at 2 h., Uranus is in quadrature with
the sun.

The right ascension of Uranus on the fifteenth of the
month is 15 h. 81 m. 1s.; and its declinetion south 18
deg. 50 m. 28 s.

NEPTUNE

Neptune is in the morning sky. Its right ascension
on the first of the month is 5 h. 24 m. 28 s.; and its de-
clination north 21 h. 51 m. 87s.

Smith Observatory, Geneva, N. Y., July 19, 1897.

-

OBESITY.

There is certainly no class of disorders, says Dr.
J. H. Kellogg, in Modern Medicine, in which the appli-
cation of pure medicinal agencies is more clearly futile
than in the treatment of obesity. In this disease, as
has been clearly shown by Oertel and other European
investigators, diet, regimen, and the application of
physiological remedies are the only means which can
be relied upon for tangible and permanent results. In
treating this class of patients, I first restrict the diet,
both in quantity and in kind. In some instances I
allow the patient to eat almost anything he chooses,
provided he eats but one thing. I have secured excel-
lent results by placing the patient upon an exclusive
diet of grapes, apples, or some other fruit. A diet of
kumyzoon, buttermilk, granose, zwieback, gluten bis-
cuits, but one article being taken at a time, has also
proved efficient. When a patient takes but one article
he soon tires of it, so he is quite certain not to take too
much. If bread is permitted, it must be eaten dry
only. It is best taken in the form of zwieback or gluten
biscuit. The patient is not allowed to take fluids at
meal time, but he may drink at other times as much as
he likes.

Next to diet, exercise is the most important matter.
The patient should exercise to the extent of decided
weariness two or three times a day. Before breakfast,
or rather before eating, is the best time for exercise.
Walking is, as a rule, not sufficiently vigorous work to
reduce the flesh appreciably unless the patient has an
opportunity to climb hills. Cold baths, electric light
baths, Turkish baths, and other eliminative measures
used in moderation are useful, but care must be taken
in the use of hot baths, or injury will be done. Hot
baths should always be followed by a cool spray or
shower, and for many persons the cold shower or spray
is to be preferred. It is an excellent tonie, and stimu-
lates the oxidation processes.
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AN EFFICIENT STEAM SAVER,

The illustration represents a steamn trap that works
the same at all pressures, without regulating, which
has no air valves or pet cocks, screws, rotating parts,
etc., and which thoroughly and quickly blows out
steam pipes when steam is first turned on. The Heintz
steam trap has been well known for many years in Eu-
rope, where it has been used almost everywhere and
has become very popular, but it is comparatively new
to steam users in this country, to whom it is being in-
troduced by William S. Haines, sole manufacturer, No.
136-S. South Fourth Street, Philadelphia, Pa. It isen-
tirely automaticin its action, and is applicable to steam
pipes, heating pipes, etc., and generally to all industrial
appliances in which steam is used as a source of heat or
power, being made small, light and compaect, without
any sacrifice of strength or efficiency. The trap is wide
open when cold, and, as will be seen in Fig. 1, the valve
is controlled by a curved tube spring which is partly
filled with a liquid that, heated by the condensed wa-
ter passing through when the trap is first put in use,
completely fills the tube spring at the moment the
temperature reaches197°F. As the temperature of the
water increases, the tube spring rapidly extends its ex-
tremities, and by the time a temperature of 212° is
reached the valve has been forced tightly into its seat,
remaining so until enough condensation has acecumu-
lated to lower the temperature 1°, when the valve opens
enough to pass this condensed steam off, closing again
so quickly, however, that no steam escapes. This ope-
ration is so rapid and continuous that a constant flow
of water is passing off from the outlet of the trap, but
no sign of steam isever apparent. There is no pressure
in the trap when at work, and the trap is blown through
and cleared of deposit each time it is worked, all air
and water being blown out before the trap closes. If
the boiler pressure is much above 100 pounds, it may
be necessary to adjust the regulating screw, but the
strength of the tube spring is sufficient to close the
valve and Kkeep it tight against the pressure of 200
pounds. There is no possibility of freezing of the
trap, and when the radiator size is used in steam heat-
ing systems there is no pounding ornoise. Noair valves
are necessary, and the control of the steamn in each
room lies wholly with the occupant, as heat can be
turned on in only one room of the entire building with-
out its going into the radiators in other rooms, though
all the radiators may be fed by the same supply pipe
and drained by the same exhaust, for no steam in any
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fies toits perfect working under pressures varying fromn
100 to 150 pounds.

<O

WATER FILTRATION.
BY CHURCHILL HUNGERFORD, C.E.
The purification of the contaminated water supplies
of many European towns and villages has long been
effected by passing the water slowly through large beds

SR
THE HEINTZ STEAM TRAP-INTERIOR AND EXTERIOR.

of sand ; and though the'results attained were extremely
satisfactory, both from a hygienic and an @sthetic
standpoint, the manner in which the impurities were
removed was but slightly understood until the compa-
ratively recent investigations of Koch, Pasteur, and
others finally demonstrated that the high efficiency
of some of these filters was due mainly to at least three
vegetable organisms which infested them. Two of
these were found to be very similar to the nitrifying
organism that exists in the soil and so ably converts
the fertilizers to a form in which the plants can assimi-
late them. The third surrounds each grain of sand in
the surface of the filter bed with a coating of a gelatin-
ous nature, which so effectually fills the spaces between
the grains of sand that the most minute particles are
able to enter the filter but a slight distance indeed.

matter, whether animal or vegetable, goes through
the successive stages of decay (in itself a bacterial pro-
cess, the deadly ptomaines being sometimes formed)
until it has reached the stages known as *‘ albuminoid ”
and ‘ free ” ammonia, the first representing the organic
matter on which the bacteria of decay are still working
and the second the completed process. The dissolved
organic matter in the water of uncovered reservoirs
usually exists in both these forms, and its reduction to
harmless inorganic salts is the duty of the filter.

The nitrifying organism that infests the filter bed
extracts the ammonia from the water in its passage
through the sand and converts it into nitrous acid.
This product combines with the lime that exists in all
natural waters, forming nitrites. These nitrites are
again attacked by another similar organism and nitric
acid is the result, which, again combining with the base,
forms nitrates or the inorganic salts of nitrogen. It
frequently happens that even this last product under-
goes some obscure change and is entirely eliminated
from the water. This, however, is not sought after, as
it requires a reversal of the conditions necessary for the
support of the nitrifying organism, and as the nitrates
have no hygienic significance, the process is considered
as having progressed sufficiently far.

In practice, the unfiltered water is maintained on
the surface of the sand at a depth of from two and one-
half to six feet. The bacteria that exist in the water
together with the suspended impurities being unable
to enter the sand, on account of gelatinous growth,
form a film or slime on the surface of the filter that
materially aids in the straining process, by retaining
over ninety per cent of the suspended matter in the
water that subsequently follows. After entering the
sand, the water comes in contact with the nitrifying
organism, which converts the dissolved organic mattcr
into harmless inorganic salts and destroys any bacteria
that may have penetrated the surface. The water is
drawn from the bottom of the filter clear, bright, and
sparkling, and practically free from bacteria.

In time the filn of impurities on the surface of the
sand becomes so thick that not enough water can pass
through it to neet the demand, and the filters then re-
quire cleaning. This is effected by seraping the film
or ‘ blanket,” as it is called, from the surface of the
filter bed, care being taken to remove as little of the
sand as possible; for, thanks to the gelatinous organism,
the suspended impurities have been unable to pene-
trate the surface. The filter is then in condition to run

I3

METHOD OF CONSTRUCTING FILTER BED AT LAMBERTVILLE, N. J.

radiator can get beyond the trap attached to it. The
manufacturer is in the possession of many records
showing material savings in establishinents equipped
with the Heintz traps, and a recent communication
from the Massachusetts Institute of Technology testi-

‘While the mechanical or straining office of the filter
is greatly promoted by this last mentioned growth. the
destruction of the dissolved organic matter, or food of
the disease-producing germs, is an equally important
feature and a far more complex process. Dead organic

© 1897 SCIENTIFIC AMERICAN, INC.

for another period of time, ranging, under the varying
conditions, from two weeks to four months. Cleaning

costs from fifty cents to one dollar per thousand square
feet of filtering surface.
one million gallons of water in six American filter beds

The average cost of filtering
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is about one dollar. In waters containing from ten
thousand to fifty thousand bacteria per cubic centi-
meter (about fifteen drops), these filters commonly
remove all but fifty or seventy-five and frequently
all of the bacteria. Mr. George W. Fuller, biologist of
the Massachusetts State Board of Health, says of the
Lawrence filters : ¢ Out of one hundred and two analy-
ses, fifty-eight indicated that the filtered water was
absolutely sterile.” An experience of the writer at the
Lambertville, N. J.,

ed by the government the past spring. In the entire
distribution nearly every variety of vegetable known
to the agriculturist was distributed. There were 32
varieties of beans, 10 varieties of beets, 23 varieties
of cabbage, 11 varieties of carrots, 19 varieties of sweet
corn, 18 kinds of cucumbers, 30 kinds of lettuce,
19 varieties of muskmelons, 17 kinds of watermelons,
and 15 varieties of onions. The entire amount of

seeds distributed was sufficient to plant an area of
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packages of seeds, for which the government has paid
$130,000.

EXTENSION OF THE UNDERGROUND TROLLEY SYSTEM
IN NEW YORK.

Our readers will see from the accompanying illustra-
tions that the Metropolitan Traction Company has
already commenced work on the important improve-
ments which it is contemplating on a large portion of

its lines. The work

filter beds, showed 1
the influence of the w
gelatinous growth in ‘
removing the sus-
pended matter.
When the filters
were first put in
operation the turbid
water showed only a
very slight change
after passing
through them. As
soon, however, as
this growth had
taken place, the
water ran from the
filters clear and odor-
less.

All properly con-
structed filter beds
improve with age,
instead of deterior-
ating, but it is essen-
tial that they be so
constructed that all
the conditions neces-
sary for the incep-
tion and growth of
the nitrifying organ-
ism are rigidly ad-
hered to, as other-
wise undesirable
bacteria will infest
the beds and make
the water far worse
after than before
filtration. The bac-
teria grow through
the bed after the
manner of mildew
through a bolt of linen. A properly constructed filter
bed can be compared to a well cultivated garden, in
which the weeds are destroyed and the plants flourish,
and a poorly constructed filter to a neglected garden,
in which the weeds outgrow and dwarf all other vege-
tation.

The popular idea regards all bacteria as disease pro-
ducing microbes. The bacteria are really a mieroscopic
growth of the lowest order of vegetable life, and many
of them are essential to our existence. Some, however,
are deadly, as the typhoid, cholera and bubonic plague
germ ; some produce
diarrhea, and others

THE CURVE

AND CROSSINGS AT FIFTY-NINTH STREET AND EIGHTH AVENUE,

355 square miles, or about six times the size of the Dis-
trict of Columbia. The distribution of seed in 1893
amounted to 8,800 packages for each member of Con-
gress, at a total cost of $66,548 ; in 1894 each Congress-
man got 16,000 packages, the entire cost to the govern-
ment being $57,000 ; in 1895 the number of packages of
seeds distributed was the same as in the previous year,
but the total cost was reduced to $47,000. In 1896
Congressmen got 15,000 packages each, and the govern-
ment paid $80,500 for the whole lot. During the past
spring each member of Congress has received 40,000

which is being done
at the Circle, at the
intersection of Fifty-
ninth Street and
Eighth Avenue,
marks the commence-
ment of a costly
undertaking which
involves the com-
plete rebuilding of
over forty miles of
the company’s lines,
the horse cars and
light rails being re-
moved and replaced
by electric cars and
the latest type of
underground trolley
or conduit road. The
lines which are to
be immediately re-
constructed on the
west side of the city
are the Eighth Ave-
nue line, from the
Harlem River to
Fifty-ninth Street,
and the Sixth Ave-
nue line, from Fifty-
ninth Street to the
Battery ; and on the
east side the Madison
Avenue and Fourth
Avenue lines, be-
tween the Harlem
River and the Post
Office. In the pre-
sent overburdened
condition of street
railroad travel, and
particularly of that on the Broadway line, the electrical
equipment of two continuous lines on each side of
Broadway and Central Park will go far to relieve the
congestion in north and south bound travel during the
busiest hours of the day.

An important feature will be the crosstown connee-
tion at Fifty-ninth Street, on which the new system
will be laid down between First and Tenth Avenues,
by means of which passengers may travel from upper
Madison Avenue to lower Sixth Avenue, and from
Eighth Avenue to Fourth Avenue, and vice versa,
without change of

impart a very ob-
jectionable taste to
water or fill the
pipes with their
growth. Any or all
of these that may
exist in the water
are efficiently re-
moved by the filter,
and the immediate
reduction of water-
borne diseases is
testified to by all

commnunities where
this method has been
adopted.

. > o——

Government Distri=
bution of Seed.

In the time of
Ceesar, largesses of
grain were frequent-
ly distributed to the
populace of Rome, in
times of discontent,
to smooth the course
of ambitious politi-
cians. The fact is
brought to mind by
the great dimensions
which the business
of distributing seeds
by our Department
of Agriculture has
attained. Over 20,-
000,000 packages of
field seed and vege-
table and flower seed
were thus distribut-

B0 ST CIRCLE
230 Pr. JUNE 2 b.1293,\

SCI-AM

CONSTRUCTION

car. We present two
illustrations of the
Circle, taken during
the building of the
conduits and the
laying down of the
crossings and the
connecting curves,
which will give a
good impression of
this important meet-
ing point, at which
so many leading
thoroughfares of the
city intersect. In the
view showing the
Columbus statue the
thoroughfare to the
right is Eighth Ave-
nue and that to the
left is the commence-
ment of the Boule-
vard. In the other
view we are looking
south, and the broad
thoroughfare to the
left is Eighth Ave-
nue. Although the
continuation of the
line down Eighth
Avenue is not to be
undertaken immedi-
ately, the crossings
are being put in at
once. Assoon as the
work is all com-

THE CIRCLE, FIFTY-NINTH STREET AND EIGHTH AVENUE, LOOKING NORTH.,

OF UNDERGROUND TROLLEY LINES IN NEW YORK CITY.

© 1897 SCIENTIFIC AMERICAN, INC.

pleted at this point
the whole of the
Circle will be as-
phalted. It should
be added that the
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curve that swings around to the left will form the
connection between the Eighth Avenue and Fifty-
ninth Street lines, and will be used by the cars which
will run to the lower city from this point by way of
the new Fourth Avenue line.

Our readers will remember that the -Metropolitan
Traction Company has been operating for many
months several miles of underground trolley road on
a branch of its systemn known as the Lenox Avenue
line. This was built as an experimental line from
which data might be gathered for the construction of
the present extensive system, and in order to be pre-
pared for contingencies the conduit was made large
enough to admit of the line being changed to a cable
road, if the electric system should not give satis-
faction. Since the line was first put in operation, in
June, 1895, the company has always expressed itself
as fully satisfied with its performance, and hence the
decision to use the underground system on the new
lines was not unexpected. '

The new conduit, track and equipment will not
differ materially from those of the Lenox Avenue line,
for a full description and illustration of which the
reader is referred to the SCIENTIFIC AMERICAN for
February 22, 1896. The conduit, for the reason given
above, will be smaller, as will be seen from the accom-
panying drawing. The yokes, and, indeed, all the
metal work, are lighter, and contain many minor im-
provements in the details. The feed wires are carried
in the terra cotta ducts shown adjoining the yokes on
the inside of the tracks, and connection is made be-
tween them and the conductor rail on the inside of the
conduit. The conductors are T-shaped and weigh 21
pounds to the yard, one of these being used for the sup-
ply current and the other for the return. The slot
rails weigh 57 pounds to the yard and the track rails
will be 9 inches deep and will weigh 107 pounds to
the yard. This is the first time that a 9 inch rail has
been used in New York City, and the rails are pro-
bably the heaviest to be found in the track of any
regular street or steam railroad. The heaviestrail in
extensive use on the trunk railroads of this or any
country is to be found on the main line of the New
York, New Haven and Hartford Railroad, between
New York and New Haven, where there is a continu-
ous stretch of 100 pound rail. This is 7 pounds lighter
than the rails on the street railroad in question.

The underground contact device is similar to that of |

the experimental line. The plow of the car passes
through the slot and supports two contact pieces which
are carried on spring leaves which keep them snugly
against the contact rails, the current being taken from
onerail, carried up through the motor and returned by
the other rail. The plow is constructed of two plates
of steel, upon each of which is laid a sheet of non-con-
ducting material. The two steel plates are fastened
together with the insulating material on the inside, and
between the latter are placed the strips of copper which
serve to carry the current from the contacts to the mo-
tor cables. Particular attention has been paid to the
question of insulation. The brackets which carry the
conductor rails are provided with a heavy porcelain
cap cemented into an iron cap, which latter is bolted to
the yoke. There will be an insulator on every third
yoke, and, judging from the experience with the Lenox
Avenue line, the loss on the line will probably be very
light.

As soon as the Eighth and Fourth Avenue lines, as
outlined above, are completed work will be pushed on
an extension through Amsterdamm Avenue and on the
lower Eighth Avenue line. The estimated cost of the
completed system is about $6,500,000.

——

The Abuse of Nervous Stimulants.

The medical profession and the laity have been
accustomed for so many years to the abuse of alcohol
as a nervous stimulant that some persons have be-
come hardened to the miseries which it induces, while
others have been stimu-
lated to its excessive con-
demnation. As a result of l ’I‘ ! ’ ! {
this and of the general de- h m]{ | h
sire for stimulating foods v, ~
or drugs, a very large nuin- = g e
ber of persons have been o
led to place before the
public other powerful
nervous stimulants, of
which both the medical
profession and the laity
know less than they know

while thinking he is simply using an innocuous drug;
he thinks he is taking coca, kola, or some similar
stimulant, when in reality most of the temporary
changes for the better which he notices after a dose
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of his favorite tipple are due to the alecohol which it
contains.

It has been thought by some that the rush and dash
of modern life forces a large number of persons with-
out well balanced nervous systems to the use of stimu-
lants to a greater extent than they were employed by
our ancestors, but a careful study of this question
would seem to indicate that this is untrue, and that
for many hundred years the human race, in some of
its parts at least, has been accustomed to use and abuse

LTI

of alcohol, until at the pre- P> —

sent time there are almost 25 : PR S ‘?
2 N 73 S 7 ~= & 7 7

as many consuriners of nerv- §</rﬁ\ PSP N Y %‘,ﬁ%/ﬁ,:\: SIS A

ous stimulants other than
alcohol as there are of those
who use alcohol to excess.
Further than this, the number of these substitutes is
daily increasing, and in many instances unprincipled
venders are fortifying comparatively innocent and
mild nervous stimulants, dispensed for common use,
with so large a quantity of alcohol added that the
patient really becomes addicted to the aleohol habit

CROSS SECTION OF CONDUIT-UNDERGROUND TROLLEY ROAD, NEW YORK CITY.

nervous stimulants, for the same purpose as we use
and abuse them to-day.
Unfortunately, many physicians, in their endeavor

preparations we have named, not only giving them to
their patients, but using them themselves. The object
of this note is not, however, to direct attention to
these preparations or to the evil effects which they
produce, but rather to make clear the fact that all of
them are but temporary makeshifts which in the end,
in the vast majority of cases, materially increase the
discomfort and the ill health of the person who takes
them.

The abuse of these remedies by the profession is not
so much the result of ignorance as of carelessness.
There is no drug yet discovered, so far as we know,
unless it be alcohol, which distinctly adds force to the
body when it is taken. All of the so-called ‘‘strength-
ening remedies,” which enable a man to accomplish
more work when he is under their influence, do this not
by addingunits of force to his body, but by utilizing
those units of force which he has already obtained
and stored away as reserve force by the digestion of
his food. Kola, coca, excessive quantities of coffee
and tea, and similar substances, while they tempo-
rarily cause nervous work to seem lighter, only do so
by adding to the units of force which a man ought to
spend in his daily life those units which he should
most sacredly preserve as his reserve fund. The con-
dition of the individual who uses these remedies when
tired and exhausted, with the object of accomplishing
more work than his fatigued system could otherwise
endure, is similar to that of a banker who, under the
pressure of financial difficulties, draws upon his eapital
and reserve funds to supplement the use of those
moneys which he can properly employ in carrying on
his business. The result in both instances is the
same. In a greater or less time the banker or the
patient, as the case may be, finds that his reserve fund
has disappeared and that he is a pecuniary or nervous
bankrupt.

Even the advertising boards and the fences of the
cities, towns and country now contain advertisements
which mislead the ignorant into the idea that, by using
the drugs namned thereon, they will actually increase the
development of their muscular power, when in reality
the final result of such a course must be to decrease
the nervous stamina which the would-be athlete so
earnestly desires.—The Therapeutic Gazette.

Atmospheric Ozone.

William Sutherland, in a recent paper in the Philo-
sophical Magazine, deduces an important law relating
to the spontaneous change of oxygen into ozone, which
has important bearings on the constitution of our at-
mosphere. He finds, from theoretical considerations,
that under very small pressure oxygen should exist en-
tirely as ozone. Asthe pressure increases, the ozone
changes partially into oxygen, but even at a high pres-
sure the change is not complete. According to his
figuring, the proportion of ozone in thejair at the earth’s
surface should be about one volume in 7,000. Measure-
ments show that the actual proportion is about one
volume in a million, but Mr. Sutherland accounts for
the disappearance of the rest by its chemical activity,
which causes it to unite readily with metals. Above a
point where the atmospheric pressure is about 0-715
millimeter of mercury, that is, where there is a practi-
cal vacuum, what oxygen there is, is completely in the
form of ozone. The author says: ‘‘ These deductions
have some hygienic inportance, and explain the reason
for the current belief that the higher regions of the at-
mosphere and winds which come from them are richer
in ozone than the surface air ; they also show that
there must be enough ozone in the whole atmosphere
to have an important bearing on the blue colorof the
sky. The claims of ozone to a serious share in
the blueness of the sky have been rather neglected ;
but if it is remembered that the blueness of ozone is
enormously stronger than that of oxygen under the
same conditions, it becomes apparent that the quantity
of ozone which has been theoretically shown to have a
probable existence in the
atmosphere must exercise
a considerable influence on
the color of the sky and
the color of distant ob-
jects.”

— et
The New Register of
Copyrights.

The Hon. John Russell
Young, Librarian of the
Congressional Library, at
Washington, has ap-
pointed Thorwald Sol-
berg, of Boston, Register
of Copyrights. This, next
to the Chief Assistant
Librarian, is the most
important place on the
staff of the new library. Mr. Solberg is a native of
Wisconsin and was born in 1852. Mr. Solberg has
served in the Library of Congress for thirteen years,

to relieve symptoms temporarily, and ignoring the |and eight years ago he was selected by the Boston
underlying causes of the affections from which their | Book Company to take charge of one of its important
patients suffer, are too ready to employ many of the | departments.
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Bursting of a Fly Wheel in the Tacoma Railway
Company’s Power House.
BY A. M'L. HAWKS, C.E.

At 1 P. M. on Sunday, July 11, an accident occurred
to an engine in the power house of the Tacoma Rail-
way Company, resulting in the bursting of the big fly
wheel and the practically total destruction of the en-
gine of which it was a part.

The initial source of the trouble was the breaking of
one of the small brass arms on the governor which holds
up the sliding collar. This disabled the governor, and
thustheregulation of steam to the engine was destroyed,
which immediately set the engine to racing. The en-
gineer in charge of the power house ran at once to cut
off the valve and attempted to shut off the steam by
means'of the hand wheel. When he had closed this valve
about half way, finding that he had not only not re-
duced the speed of the engine, but that it was con-
stantly gaining, and also being terrified by the whip-
ping of the belt (which connected the fly wheel with
the driving pulley on the line of shafting, and beneath
which he had to stand to manipulate the hand wheel),
which had become considerably frayed, owing to the
extreme tension put upon it by the racing engine, he
abandoned this task and sought safety in flight. The
manager of the company and the secretary were in the
officeadjoiningtheengine room. Hearing thenoise, they
hastened to the engine room to attempt to aid the en-
gineer in his task of controlling the engine. But, see-
ing the peril of their position, so near the wild engine,
they also fled from the building. As they emerged, a
report like the sound of a cannon came from the en-
gine room. The walls immediately in front of the engine
were burst outward; the roof, together with some cross
arms, wires, ete., was thrown into the air, and stean,
brick, iron and lime dust covered the imimediate region
of the engine.

The fly wheel of the engine, which was a segmental
pulley, weighing 40 tons, 25 feet in diameter, 4 feet 8
inches across the face, the rimm having a thickness of
214 inches, reinforced with two ribs, 1 inch by 6, was
found to have exploded into over twenty pieces. One
piece, weighing about 100 pounds, was thrown a dis-
tance of over 400 feet. Several pieces, weighing from
150 to 500 pounds, were thrown more than 250 feet.
Several pieces of 500 pounds weight or over were
thrown directly upward through the joists and double
flooring of the ceiling overhead, and the rafters and
double thickness of roofing, and, returning through
the same coverings, landed in the power house within
10 feet of the original fly wheel. The lower portion of
the wheel seems to have flown tangentially forward,
striking against the masonry surface of the wheel pit,
and considerably battering the same. A few stray
pieces flying through the power house destroyed the
driving pulley on the line of driven shafting, and in-
jured the dynamos to a small extent. On the hub of
the fly wheel there was not left a piece of any arm
longer than a foot in length;the engine shaft was torn
fromn its bearings; one of the teeth on the cluteh on the
engine shaft, engaging with a smaller engine in an ad-
joining room, was torn out; the piston rod of the
racing engine was bent near the crank pin to an angle
of 30 degrees; the connecting rods to the valves were
bent and twisted beyond recognition; and, practically,
nothing but the steam chest remains in place.

Fortunately for the smaller engine, which was en-
gaged on the main shaft with the one destroyed, and
which for a time acted as a balance, keeping down the
speed of the racing engine, one of the bolts holding
down the pillow block bearing near the clutch gave
way, which, in turn, brought a strain on the clutch,
breaking out the tooth, and in this way it became
disengaged, and no further harm was done.

One of the curious phenomena of this explosion was
the way in which the pieces traveled. Some pieces
came directly through the front of the building, rising
at an angle of thirty to forty-five degrees; another part
rose vertically through the roof, and a third portion
flew almost horizontally forward in the wheel pit.
Probably not more than ninety degrees were covered
by the flying missiles. The strain upon the rim of this
wheel must have been very great, as, in one instance,
a piece of about 2 feet of the circuimnference of the
wheel by 4 feet 8 inches wide, coming from between
the arms, not pierced by bolt holes and showing no
signs of flaw, was torn out and thrown aside by itself.
This piece, with its reinforcements, shows on its two
faces of fracture over 300 square inches of good,
clear grained cast iron. Taking the tensile strength of
cast iron at 30,000 pounds per square inch, it will be
seen that it must have required an energy of several
million pounds to effect this destruction.

The exploded engine was one built by the Frick En-
gine Company, of Pennsylvania, and was rated by the
builders at 750 horse power with 80 pounds of steam,
but had been run at timmes under a load of 850 to 900
horse power. At the time of the'accident it was run-
ning under a little more than normal load, due to the
Sunday excursion business of suburban lines.

This accident will point out the necessity of a means
of regulating such machinery, not only by the governor
and the hand wheel cut-off valve, but also by some

means whereby, from a safe distance from the danger
of flying pieces of the engine or fraying belts, the sup-
ply of steam can be easily regulated.
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AN IMPROVED RAILROAD CROSSING SIGNAL.

A device designed to signal the approach of a train
by ringing a bell and exhibiting visual signals is re-
presented in the accompanying illustration, and has
been patented by William 8. Woods, of Sulphur
Springs, Ind. The signal box has a vertical ballway
so arranged that the descent of a ball therein, as the
ball strikes transversely inclined or cross partitions, as
shown in one of the small views, will cause a rod at
the side to be depressed to sound a bell, the length of
time the bell is sounded being governed by thenumber
of cross partitions or baffle plates. An adjacent cham-
ber holds a column of balls resting at their lower ends
on a lever, as also shown in one of the small views, the
chamber discharging at its upper end into the upper
end of the ballway, so that the balls are used in a
circuit, each operation of the lever lifting the column
of balls one step, and discharging a ball into the ball-
way. A detent holds up the column of balls from
moving back with the lever, and a detent device at the
upper end of the ball-holding chamber prevents the
balls from passing out too freely. A visual signal is
arranged adjacent to a shelf on which a lamp or lan-
tern may be placed, and comprises a shaft on which
are secured a semaphore or signal arm and light frames
carrying panes of colored glass, the signal arm swing-
ing horizontally and the frames turning inward on op-
posite sides of the lantern as the signal is operated. The
shaft carrying the signal arm is weighted to normally
hold the arm horizontally, a position it assumes when
released by a detent actuated by a descending ball, the
visualsignal being then exposed until the ball depresses
a tilting bar at the bottomn, causing the readjustment
of the shaft. The lever by which the signal isactvated
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WO00DS’ RAILROAD CROSSING SIGNAL.

may be operated in any suitable manner by an ap-
proaching train. A portion of the track may be ar-
ranged to be depressed by a moving train, and such
movement of the track may bemade to tilt a bell crank
lever, connected through other levers and a slide rod
with the lever by which the column of balls is elevated.

Photographing Rail Deflections.

In an article about the techical applications of photo-
graphy by Herr Wilhelm Miiller, in the Zeitschr. des
Oesterr. Ing. u. Arch. Vereines for February 5, an
arrangement is shown for enabling the deflections of
rails, bridges, ete., under moving loads, to be photo-
graphically recorded. Briefly, says the Engineering
Magazine, the apparatus consists of a camera, of which
the plate holder is fitted to slide across the back by
clockwork, so that a series of successive images may
be taken upon one and the same plate at uniform in-
tervals of time. The rail or beam to be observed has
attached to it a brilliantly polished bead, which is
photographed as a point of light, and the successive
images of this point show the deflections. A second
lens causes the images of a similar stationary point to
be photographed upon the same plate in a line just
below, thus furnishing a base line for comparison.
The images are so close together that they practically
form a continuous line, the deflection images giving an
irregular curve showing the movements of the rail,
while the spacing of the points upon the base line are
clearly enough defined to enable the intervals of time
to be noted.

It is, of course, essential that such an apparatus
should be mounted upon a very solid foundation, as
the least vibration of the camera would be fatal to
the accuracy of the record; and the objective used
must have great light gathering power, owing to the
feebleness of the illumination. The apparatus, as in-
stalled in the Nordbahnhofe, in Vienna, is fixed upon a
masonry pier, is fitted with a Zeiss anastigmat ob-
jective, and has given excellent results in practice.

-
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Science Notes,

Some time ago Prof. Von Holst, of Chicago Univer-
sity, gave an account of the alleged great discovery by
Prof. Von Schroen that crystals were organic sub-
stances. A letter has just been received in San Fran-
cisco from a gentleman who interviewed Prof. Von
Schroen in Naples, which throws a different light on
the subject. It seems that the professor is studying
the process of erystallization, and has taken 2,800 pho-
tographs to show the transfer of organic into inorganic
matter. It is said that his investigations will proba-
bly be of great importance in bacteriology, physics,
chemistry and mineralogy.

According to Dr. A. Tschirch, resin, oil, and other
secretions are never formed within the cell membrane,
but in a special layer known as the resinogenous layer.
The septa which occur in the vitte of Umbellifere are
the remains of this layer. To the substance of which
this layer is composed the author applies the term
‘“vittin.” Itisof a pectinaceous character, and appears
to be identical with the substance of mucilage. In
schizolysigenous passages, like those of the Rutacez,
there is first a caplike formation of the resinogenous
layer, followed by a dissolution of the cells and a
resorption of the protoplasm.—Sitzber. 68 Versamm-
lung Deutscher Naturforscher u. Aerzte, 1896.

The death is announced of the eminent chemist,
Prof. Schutzenberger, who was born in Strasburg and
studied medicine there. He began his chemical studies
while working for his degree, After having been at-
tached to the chemical laboratory at the Conservatoire
des Arts et Métiers, he became assistant director at
the Sorbonne Laboratory, head of the chemical de-
partment at the College du France, then in 1876 pro-
fessor in chemistry at that college. In 1884 he was
elected a member of the Academy of Medicine. In
1888 he succeeded Depray at the Academy of Sciences.
He was the author of works on chemistry applied to
animal physiology, on diagnosis and on coloring mat-
ters and fermentation.

In an interesting paper in the Transactions of the
Botanical Society of Edinburgh (vol. xx, p. 534), Miss
M. J. Newbigin gives a detailed account of the various
coloring matters of leaves and flowers, which she divides
into lipochromes and anthocyans, the former being
insoluble, the latter soluble, in water. The authoress
states that there is no evidence that lipochromes are in
any way derivatives of chlorophyl. She groups them
into two classes, eucarotins and carotinins. Anthocy-
ans are probably derivatives of tannins. The theory
that their chief purpose is to protect chlorophyl against
decomposition in a strong light is scarcely in harmony
with some of the conditions under which they are com-
monly formed, as, for example, in young shoots in
spring and in autumn leaves. Etiolin is probably
nearly allied to chlorophyl, these two being nearly the
only pigments in the vegetable kingdom which contain
nitrogen.

The Emperor of Japan has just conferred upon Prof.
David P. Todd, of Amherst College, one of the highest
honors within his power to bestow. The honor comes
in the form of ‘‘ an imperial saké cup.” It isan article
of small intrinsic value, but of the greatest import-
ance when its significance is considered. It is of or-
dinary red lacquer and has no ornamentation, except a
gilt imperial crest. In Japan, no article bearing the
imperial crest can be purchased. A year ago Prof.
Todd was in Japan conducting an eclipse expedition.
A new school house had been built at Esashi, and the
government tendered to Prof. Todd the use of the
school house as a station. Prof. Todd assisted at the
opening of the school on the day after the eclipse, and
founded alibrary for the little town. It was in recog-
nition of Prof. Todd’s interest in Japanese educational
affairs that the Emperor conferred the cup upon
him. It is an honor which is very seldom bestowed
on foreigners.

The effect of alcohol on mountain climbers is dis-
cussed by Dr. Otto Snell in No. 3 of the Mittheilungen
des Deutschen und Oesterreichischen Alpenvereins.
Last autumn he had a card in the same publication
requesting climbers to forward their personal experi-
ences and views to him. He received sixty communi-
cations, thirty-seven of which, or sixty-two per cent,
condemn the use of liquors, wine, or beer as an impedi-
ment rather than an aid. Twelve are for a moderate
use of wine, but pronounce against brandy and beer.
Three believe in taking along brandy, to be used, how-
ever, not as a stimulant, but in case of need as a medi-
cine, or to mix with glacier water. Only five of the
sixty expressed their belief that alcoholic drinks are
beneficial or harmless to climbers. The general con-
clusion drawn by Dr. Snell from these answers is that
while in exceptional cases alcohol may be harmless, or
possibly useful, as a rale great moderation is desirable,
while the majority of experts are for total abstinence
until after the climb is over, and some even strongly
urge abstinence, or great moderation, on the day before
the expedition. One of the correspondents expressed
his conviction that the bottled drinks taken along by
climbers benefit no one but the tavern keepers from
whom they buy them.
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THE MANUFACTURE OF BEET SUGAR.

About midway between Los Angeles and San Ber-
nardino, and well in the center of the famous orange
and lemon belt of Southern California, is to be found
one of the most promising industrial establishments in
this country. It was but a few years ago that the site
now occupied by the Chino Valley Beet Sugar Factory
and the surrounding beet fields formed part of an ex-
tensive stock ranch, but as the result of the decline in
the demand for live stock the owner was led some
years ago to investigate the quality of the soils for
various crops, and discovered that he could

driveways for the wagons, and the whole load is dumped
into the bins at one operation by lifting one end of arope
net which covers the bottom and is permanently fastened
toone side of the wagon. Along the bottom of each flume
extends a cement trough, through which a stream of
water flows and discharges into the factory. The bins
are provided with a sliding bottom, which can be
drawn out to allow the beets to fall into the trough, in
which they will be floated into the building. A similar
flume is arranged alongside the raflroad track for

handling the beets which are brought in by rail

beets are passed into a large trough, where they are
freed from the coarser dirt, and then they are carried to
the washer, a huge perforated cylinder in which they
are spun around and further cleansed.

They are now carried by an elevator to the roof of
the building containing the diffusion batteries, etec.,
and unloaded into the hopper of a large automatic
weighing machine, which as soon as it has received a
ton of the beets drops them into a slicing machine, in
which a number of swiftly revolving, serrated knives
cut up the beets into thin and narrow slices which are

known as ‘‘cosettes.” In slicing the beets an

raise beets having a high percentage of sugar,
and that he could secure a heavy yield of this
crop to the acre. This very important discov-
ery led to negotiations which resulted in the
erection by the Oxnard Company of the Chino
Valley beet sugar factory, which commenced
active operations in 1891 and has increased its
output steadily ever since. The land in the
vicinity is divided up into beet farms of from
five to twenty-five acres in extent. These have
been purchased from the company on easy
terms, and the factory is now the central point
in a prosperous community, which has the cer-
tain prospect of good crops, convenient market
and a steady income.

Before entering into a detailed description
of the process of manufacturing sugar from
beets, it will be well to draw attention to the
fact that contrary to the popular notion that
the sugar cane is the source of nearly the whole
of the world’s sugar supply, it really affords
much less than half this amount, more than
half or fully sixty per cent of the total being
manufactured from the sugar beet. So exclu-
sively has sugar become associated in the public
mind with the sugar cane that it is popularly
supposed that no other source, such as sorghum,
maple trees or beet, can produce the genuine
article of the first quality. As a matter of fact
the only difference between refined sugar from
beets and refined sugar from any other source
is in name.

The beet which is used for the manufac-
ture of sugar must not be confused with
the common beet with which we are fami-
liar on the dining table, although they
have a common ancestry. The sugar beet with its
high percentage of saccharine matter is the out-
come of long years of careful culture. It is stated
that some of the present varieties, which, under fa-
vorable circumstances, will produce from fifteen to
eighteen per cent of sugar, are instances of what careful
culture will do, the same varieties producing a century
and a half ago only six per cent of saccharine matter.
The improvement of the beet has been carried out on
what are known as beet seed farms, of which there are
several in Germany and France ; and the selection and
improvement of the best beets are carried out with
awonderful
amount of care
and patience.
The varieties best
known in this
country are the
Vilmorin Improv-
ed and the Klein-
wanzleben. The
percentage of su-
gar in the former
is about 16, and
it will yield from
12 to 16 tons to
the acre. The lat-
ter is not so rich
in sugar, but pro-
duces a heavier
crop.

From the time
the seed is put in
the ground to the
time when the
beets are ready to
harvest is from
four to four and a
half months, the
crop which is
planted at Chino
early in February
being ready for
harvesting in
June. The beets,
are hauled in wa- .
gons from the sur-
rounding farms
and are stored in
four huge bins or
sheds, which have
a capacity of

1,500 tons. Be-
tween the bins
are three elevated

W

THE LIME KILNS,

These bins are so constructed that the beets receive
full ventilation on the sides and from below ; but it is
always the aim of the company to use up each day’s
delivery as it comes, muéh better results being ob-
tained when the beets are worked up fresh and ecrisp
than when they are run into the factory in a * wilted ”
or heated condition. The beets are ordered in for
daily delivery by the head agriculturist and his as-
sistant in such a systematic manner that the amount
brought in is usually a few tons in excess of or below
the 800 tons that are worked up in the factory in each

twenty-four hours. On floating into the factory the

THE FILTER PRESSES, DIFFUSION BATTERIES AND CARBONATION TANKS.
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effort is made to cut as many as possible of the
minute cells in which the saccharine matter is
stored. The ‘‘cosettes” are now fed into the
diffusion battery, which will be noticed ranged
down the center of the room below the level of
the slicing machine. The battery consists of a
series of large vessels in which the juice is ex-
tracted from the ‘‘ cosettes” by passinga stream
of water through them. The water passes in
at the head of No. 1, is forced down through
the mass and passes out through a pipe at the
bottom. Itisthen led to the top of the next
vessel, and together with the juices washed out
of No. 1, it circulates through the ‘‘cosettes”
in No. 2. The water with the juices from Nos.
1 and 2 is then drawn off from No. 2 and passes
down through No. 3, the process being carried
on throughout the whole battery. The solid
residue from the battery is then placed in a
press, and after it has been relieved of its
moisture it is used as feed for cattle.

The juice is now pumped into carbonation
tanks, where it is treated with trisaccharate of
lime, the lime being precipitated by means of
carbonie acid gas. From the carbonation tanks
the juice is taken to the filter presses, which
are ranged on the opposite sides of the room.
These consist of a series of iron frames upon
which are hung jute filter cloths. The frames
travel upon a pair of steel I beams, and are
pressed together by means of a powerful screw.
The purified juice passes through the cloths and
flows into a side trough, the carbonate of lime
and other impurities remaining between the
cloths in the form of soft doughlike cakes. A
part of this residue is set aside for use as a
fertilizer for the next season’s crop of beets, and a
part of it isplaced in transporting secrolls, which de-
liver it into a drier, from which it is cast into a
rotary kiln. Here it is reburned to oxide of lime, and
in this form is available for use over again in the car-
bonating tanks. By this means about two-thirds of
the original lime is re-used in the process, a saving of
sixty-six per cent of the lime rock.

Tt should be noted here that the Chino factory is not
turning out any molasses; all molasses produced in
one day is put through a separate process in which the
sugar of the molasses is precipitated by means of
powdered lime in
the form of a tri-
saccharate. This
trisaccharate 1is
used in place of
ordinary lime as
a clarifier of the
juices of the next
day’s operations.
In this way all
sugar of the mo-
lasses is returned
to the juices, and
all the sugar con-
tained in the
juices is turned
out of the factory
as standard sugar
ready for the
world’s markets.

After it has
passed through
the filter presses,
the juice is given
a second treat-
ment with lime
and carbonic acid
gas, and after be-
ing treated with
sulphur fumes, it
is filtered through
bags and concen-
trated in what is
known as the
‘“quadruple ef-
fect,” which is
nothing more or
less than a set of
huge boilers
where the surplus
water in the juice
is boiled off, the
* thin juice,” of
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about 12° Brix, being converted into ‘‘thick juice”
of about 55° Brix. The thick juice is subjected
to a further treatment of sulphur fumes and bag
filtration, and the sirup is then ready for erystalli-
zation in the vacuum pan. This is a large vessel heated
by a coil of copper steam pipe in which the sugar is
crystallized, these crystals, together with the uncrys-
tallized sugar, forming a pasty mass known as ‘‘masse
cuite.” From the vacuum pan the ‘““masse cuite” is
run into the crystallizers, closed cylindrical vessels pro-
vided with a cooling jacket and stirring arms and
scrolls. Here it is cooled under con-
stant agitation and allowed to remain a
certain length of time in order to per-
mit of a further erystallization. It is
then dropped into the centrifugal
mixer and from this into the centrifu-
gals, which are quickly revolving bas-
kets with perforated walls in which
the ‘“masse cuite” is freed by cen-
trifugal force from the adhering sirup,
the sugar crystals remaining in the
basket. The crystals are then sub-
jected to a series of washings until
they acquire a perfect whiteness, after
which they are sent through a revolv-
ing drum, heated by steam, and ‘‘gran-
ulated.” From the drum the snowy
product is passed through sieves and
sacked ready for the market.

Before leaving this very interesting
subject, it should be noted that the
Chino Valley factory and also that
at Norfolk, Neb., are at present the
only two factories in existence which
are able to turn out all the sugar
contained in the beet as standard
granulated sugar, and to do this with-
out turning out any other sugars, not
even molasses.

For the data contained in the pres-
ent article our thanks are due to Mr. Henry T. Oxnard,
the president of the Chino Valley Beet Sugar Com-
pany, to Mr. N. R. Cottman, the manager of the fac-
tory, and to Mr. W. Baur, of the Oxnard Construction
Company.
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Salvage Appliances.*

Whenever a large vessel was unfortunately sunk, as
in the case of the Grosser Korfuerst and the Victoria,
all kinds of wild schemes were propounded for the easy
salvage of the vessels, no matter what the weight of
the vessel might be or what depth of water it was lying
in. In the case of the Victoria, sunk in 70 fathoms of
water, it had been seriously suggested to freeze, by
chemical means, the water inside her ; and in the case
of the Vanguard it had also been proposed to lift her
by enveloping her in a huge canvas sheet and pumping
air inside the vessel, thereby expel-
ling the water and raising her to
the surface.

Wreck raising might be classed
under two heads, namely, theoreti-
cal and practical. Among the
former was, first, the plan of lifting
with air bags placed inside the
sunken vessel, which had been suec-
cessful with a few small vessels, the
Prince Consort, paddle steamer of
607 tons gross, sunk at Aberdeen,
being the largest. The remainder
of the vessels lifted in this way had
not exceeded 200 tons, and many
attempts had resulted in complete
failure. The air bag system would
be an excellent one practically, if
all vessels were empty or in ballast,
which foundered in divable water,
and the decks were built to with-
stand the strain necessary, and
there were no projections such as
bolts, beams, ete., or frictional
movements, such as were set up by
tides or currents, causing fatal in-
jury to the air bags, to say nothing
of the rapid deterioration of plant
of this description.

Another plan which has been at-
tempted was that of using cylindri-
cal pontoons constructed for the
purpose, sinking them to the bot-
tom to lie alongside of the sunken vessel, and having
attached the pontoons by chains or wires passing round
the hull, the water was pumped out, thus giving buoy
ancy to the pontoons. This plan would be simple and
perfect but for the fact that it was impossible for the
divers to do a tithe of the work which this plan im-
posed upon them,

There were only two methods which had been found
practicable, he said, namely, first pumping, and stank-
ing and pumping, which might really be called one
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* Abstract of a paper by Capt. James Bell, Assoc. I. N. A., read before
Sectien G of the British Association for the Advancement of Science,

plan, as pumps were the main factors; the second,
lifting by means of wire ropes and camels. The first
of these plans could be, and had been, very successfully
applied ; and, excepting on the Thames, might be said
to be the only way in which attempts were made to
salve vessels of any size. The practice was, in the case

of a sunken vessel with no great depth of water on her
decks, for divers to carefully shore up her decks with
stout timber, so that they would withstand the pres-
sure of water from above when the water was pumped
out from under them ; all hatches and deck openings

S AN

BOILER HOUSE—OIL. FUEL BROUGHT IN BY GRAVITY FROM DISTANT WELLS.

had to be carefully covered with.strong canvas and
planking, and holes were cut in the covers just large
enough to allow suction pipes to pass into the ship,
smaller pipes to admit air, and when all was ready
with the pumps-on vessels moored above the wreck,
the water was pumped out. If everything held good,
the vessel came up; but great care was required to
prevent her capsizing when she began to lift. If the
depth of water should be too great for the above
method, the ship had to be stanked—that is to say,
balks of timber had to be bolted or secured to her
waterways, thick planks had to be fastened to the
balks so that they came above water, then a platform
or deck constructed across, and the whole made water-
tight with canvas or oakum—the water pumped out,
and the vessel, as she lifted, pulled into shallower
water. In this way the Austral and Utopia had been
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A SET OF CRYSTALLIZERS.

salved, and it might be said to be the only practicable
way in which very large steamers could be salved. Of
course, it was a costly, risky, and tedious method, and
though it was necessary for very large vessels, there
was no necessity for applying it to smaller vessels, that
is to say, for the vast majority of steamers or of sailing
vessels, as vessels up to three or four thousand tons
could more expeditiously and cheaply be raised by
means of wire ropes and camels than by any other
method, and that without the removal of cargoes. In
the case of most other methods the cargoes had to be
removed.

© 1897 SCIENTIFIC AMERICAN, INC.
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As regards the method of raising vessels by means of
camels and wire ropes, he said that the method carried
little or no element of chance with it, and the only diffi-
culty was in getting the ropes under the vessel. He
thought, if this method was more generally employed,
most of the sunken ships might be recovered, which
would result in a saving to the owners, and in many
cases would serve to remove obstructions and dangers
to shipping. He considered the system of removing
dangerous sunken wrecks by means of explosives as

barbarous. On the Thames this method was not, how-
ever, employed, pontoons being used
instead. These pontoons were secured
by wire hawsers to the sunken vessel
at low water, and as the tide flowed
the hawser took the weight off the
vessel, the pontoons sank to their dis-
placement, and the cortege was towed
to the most suitable place for beach-
ing.

Something better than this plan has
been a long-felt want, says the Marine
Record, especially in places where the
tidal range was small, or nearly ab-
sent, and in endeavoring to fulfill this
requirement the author’s appliances
(the models of which were exhibited)
had been devised.

Occupations of Americans.

Much interesting data about the oc-
cupations of the American people is
given in the bulletin of the Eleventh
Census recently made public. It shows
that the total number of people en-
gaged in occupations of all kinds in
1890 was 22,785,661. Of the whole num-
ber of working people the females
form 17-22 per cent. Divided by classes
the working people of the country are
as follows : Agriculture, fisheries, and
mining, 9,013,336 ; professional, 944,333 ; domestic and
personal service, 4,360,577 ; trade and transportation,
3,326,122 ; manufacturing and mechanical industries,
5,091,293. Considerably more than four-fifths of the
illiterate male population of thecountry and over one-
fourth of the illiterate female population are working.
Over 59 per cent of the workingmen are married, over
37 per cent single, over 8 per cent widowed, and one-
quarter of 1 per cent divorced. In manufacturesand
mechanies the carpenters and joiners, numbering 611,-
482, make up the greatest element, with dressmakers and
milliners following, with 499,690. There are a little over
1,000,000 bookkeepers, clerks, and salesmen, 696,658
merchants and dealers, 5,281,557 farmers, planters, and
overseers, and 3,004,061 agricultural laborers, 349,592
miners, and only a little over 60,000 fishermen and
oystermen. Professors and teachers, aggregating 347,-
344, form the most numerous of the
professional classes. Physicians and
surgeons, 104,805, come next; then
lawyers, 89,630 ; clergymen, §8,203 ;
government officials, 79,664 ; musi-
cians, ete., 62,155; engineers and
surveyors, 43,239; artists and art
teachers, 22,496 ; journalists, 21,849
and actors, 9,728.

Sunstrokes Iin New Orleans.

During the last two weeks of June,
New Orleans suffered from an epi-
demic of sunstrokes different from
anything of the kind that has oc-
curred there before. The peculiar
feature of the epidemnic was the ex-
ceedingly large proportion of the
deaths to the prostrations, half or
more than half the persons affected
having died, and a considerable
number of them having been found
dead in bed in the morning. The
total direct mortality from the heat
for the week ending June 26, when
the temperature was at the highest,
was thirty-one from sunstroke and
congestion of the brain, and for the
entire hot wave, forty-three. This
mortality is phenomenal in New
Orleans, which is but seldom a
sufferer from sunstroke. Not more
than once in three or four years do
any deaths whatever occur from the malady, and then
only two or three.

Dr. Koch on the Bubonic Plagua.

Prof. Koch, the bacteriologist, has just made his
report giving the result of his investigations into the
bubonic plague which has been ravishing India. He
says that the bacilli possess but little vitality outside
of the bodies of men and animals, and adds that Prof.
Haffkines’ serum possesses undoubted protective quali-
ties. Prof. Koch states that his report is founded on
the results of experiments on fourteen hundred cases.
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ALFRED MARSHALL MAYER.

In our last issue we gave a biographical notice of the
physicist, Dr. Alfred Marshall Mayer, and now through
the courtesy of Mr. Joseph Wetzler we are enabled to
present a portrait of him. The principal facts con-
nected with his life were mentioned last week, so we
will now only refer to some of hisimportant discoveries.
Farly in his career, Prof. Mayer determined to devote
himself to the problems of acoustics, and his researches
led him to the solution of many of the questions in
acoustics that have baffled other investigators.
discovered the auditory apparatus in the mosquito, and
also many physical characteristics and peculiarities of
the human ear for the reception of sound. His scientific
researches since 1872 have been principally published
in the American Journal of Science, under the title of
‘‘Researches in Acoustics.” These include a method
of detecting the phases of vibration in the air sur-
rounding a sounding body:; mode of measuring the
wave lengths and velocity of sound in gases, resulting
in the invention of an acoustic pyrometer ; the deter-
mination of relative intensities of sound; five new
methods of sonorous analysis for the decomposition of
a compound sound into its elementary tones, and
several other important discoveries in the field of
acoustics. He was one of the associated editors of the
American Journal of Science. One of Prof. Mayer’s
most important contributions to physics was a
paper on ‘‘The Determination of the Law

He'

the movement of clouds exactly. The determination
is effected easily and quickly when one is accustomed to
it. But for persons who are not used to the process,
it is troublesome and almost always somewhat inexact
because of certain illusions that one must know how
to avoid.

‘‘The first condition to fulfill is to know the orienta-
tion of the place of observation. That presents no
difficulty for localities where we live or with which we
are familiar ; for others it is necessary to use a small
compass, taking care to remember that the geographi-
cal north does not coincide exactly with the magnetic
north.

““To know exactly the direction of motion of the
clouds, it is indispensable that the observer’s head
should remain immovable ; it is a good thing to furnish
it with something to lean against. We must also have
a fixed point of view situated in the direction of the
visual ray, that is, directed toward the cloud to be ob-
served ; the corner of a house, the branches of a tree,
the sash of a window can serve for this purpose.

‘““The observatories commonly employ for current
observation of the 'clouds a special apparatus known
as the ‘nephoscope ; it is a mirror of black glass on
which have been traced with a diamond concentric
circles and also diameters 45° apart. The mirror can
be turned in its own plane about its center by the aid
of a proper mounting. A vertical strip divided into

wires are stretched parallel to the diagonals. The
posts serve as resting places for the observer’s head,
and he can thus very easily determine the direction
followed by the clouds by watching them and the wires
at the same time.

‘“ As much as possible he should observe the regions
of the sky that are not too far from the zenith, and
choose for observation clouds that are very distinct
and not too large. It is important,in fine, to prove
that the whole cloud is moving in the same direction,
which it is not always easy to do when the cloud is of
vast dimensions. By limiting the observation to the
displacement of one of the edgesor of a part of the
cloud, large errors may be introduced, especially in
the case where the mass of the cloud has only a slight
velocity. For, if the cloud is increasing in size, it may
happen that the eastern edge may appear to move
east, the southern edge south, ete.

‘If we have to do with long cirrus clouds, we should
look at the axial region, which is also the whitest, the
clearest, and keeps its shape longest.

‘““There is one illusion that must be -carefully
guarded against. It is generally produced when one
is looking at the same time at very high and very low
clouds. The first seem to{mnove slowly, because
they are far away, while the second appear to move
rapidly, because they are nearer. So, even when the

two are following a common direction, the higher will
appear to be moving in the opposite direc-

Connecting the Pitch of a Sound with the
Duration of its Residual Sensation.” Other
treatises were : ‘‘ On the Effects of Magnetiz-
ation in Changing the Dimensions of Iron
and Steel Bars,” ‘ Experiments with Float-
ing Magnets,” and ‘On Measures of Ab-
solute Radiation.” Prof. Mayer was of a
strong mechanical turn of mind, and in-
vented a number of machines and appar-
atus used in the laboratory of the physicist.

He was a many-sided man, and one sub-
ject in which he took the utmost interest
was arch@ology, and in his studies of this
particular topic he showed unusual acumen.

In a chapter entitled ‘‘The Prehistoric
Hunter,” written by Prof. Mayer for the
handsome volume entitled ‘‘ Sport with the
Rod and Gun,” which he edited, he shows
how thoroughly he had mastered the sub-
ject and how his comprehension of the hunt-
ing of to-day helped him in the better
understanding of the chase of the past.

When Prof. Mayer was in France some
years ago, in Dordogne and Abbeville he
made some remarkable finds of prehistorie
handiwork, almost in the identical places
where Boucher de Perthes carried on his
earliest researches, some sixty-odd years ago.
It is more, however, as a physicist than as
an arch®ologist that Prof. Mayer will be
missed.

How and Why We Should Watch

the Clouds Drift.

One of the most important elements in
weather prediction is the direction of the
wind, and by this is meant not the local
currents near the surface, but the great
and more steady ones high in the air. The
surest way to get the trend of these is to

tion to the lower. .

‘“A good point of view, and, above all, a
nephoscope or the systemn of wires described
above, prevent this illusion, which is very
common, and which affects many persons,
even when they think they can avoid it.”

Submarine Photography.

The most recent developments in this
branch of photography are thus summarized
in the Photographic Times (November) by
Lieut. Albert Gleaves, following an article
by Captain Boiteux, of the Brazilian navy,
in the Boletino do Club Naval. Says Lieu-
tenant Gleaves: ‘‘This application of photo-
graphy is not new, but previous attempts
have been barren of practical results. Once
realized, however, the hydraulic engineer
will have a sure method of estimating for
any kind of submarine work. It will be
useful alike to the navy and merchant
marine in the inspection of under-water
bottoms when docking is not possible, and
in the examination of sunken wrecks. By
this means the floor of the sea may be in-
vestigated, and the flora and fauna of the
ocean depths photographed and studied. In
naval warfare the submarine camera will
establish the location of booms, torpedoes,
and mines. Two essentials are requisite for
the satisfactory working of the apparatus:
there must be sufficient light and the
camera must be absolutely watertight. Cap-
tain Boiteux obtains his light from an in-
candescent lamp of the Bernstein system, 50
volts and 5 amperes, which is secured in a
box on the top of the diver’s helmet. The
light is projected in a cone to a reflector
placed in the rear part of the box, and then
passes through a glass in the front part.

watch the clouds that drift along with them.
It would seem an easy matter to tell in
what direction the clouds are moving, but M.
J. R. Plumadon, the French meteorologist of the Puy-
de-Dome observatory, tells us that it is by no means
what it seems. The Literary Digest translates what
he says on the subject in an article in Les Science
Populaires, Paris. ‘‘The direction followed by the
clouds in their passage across the sky constitutes,
with the height of the barometer and the tem-
perature of the air, the three principal elements by
whose aid we foretell the weather by purely local ob-
servations. The clouds do not move haphazard ; they
obey the general atmospheric movements, and their
motion is regulated [by the law of Buys-Ballot ; that is,
they so move that atmospheric pressure is always less
on the right than on the left of the cloudy current.
This is a consequence of the earth’s rotation and of
the solar action in displacing the air from the equator
toward the poles. When the clouds come from the
south they indicate that a minimum of pressure exists
in the west; when they move from the north, that
proves that there is a center of low pressure toward
the east, and so on. The observation of the clouds
thus enables us to know: 1, the approach of centers
of disturbance ; 2, the relative position that we oceupy
in the region where these centers may cause atmo-
spheric perturbations.

‘‘ By combining these data with the indications of
the barometer and taking account of the season of the
year, we may, after judicious experimentation, be able
to foretell the morrow’s weather with great probability
of exactness. 5

‘It is, then, a matter of great interest to determine

PROF. MAYER.

millimeters is fixed on the edge. It moves with the
mirror and can be raised and lowered. The observer
looks at the instrument so as to see the image of a
cloud reflected at its center, and at the same time, by
combining the motions of the mirror and the vertical
strip, the end of the latter is brought into such a position
that it also is projected on the center, on the image
of the cloud. If the cloud is motionless, its ilnage will
remain at the center. If the cloud moves, its reflection
will leave the center and the radius that it follows will
indicate the direction of motion.

‘“The height of the end of the vertical strip above
the mirror and the number of seconds taken by the
image to move from the center to one of the concentric
circles, enable us to determine the angular velocity
of the observed cloud. To obtain the actual velocity
—that is, the distance moved over in a given time—we
must know the height of the cloud above the mirror.
In using the nephoscope, a fixed position for the ob-
server is obtained by the necessity of looking at the
end of the strip in such a way that it is always in line
with the center of the mirror. .

‘“The price of the instrument is quite high; so we
advise meteorologic stations and individuals who do
not wish to obtain it, but who desire to determine
with precision the directions of clouds, to use the
following arrangement, which is both good and cheap :

‘“On four posts three to four yards high, fixed in
the ground so as to form a square whose diagonals are
respectively north and south and east and west, are
fastened the four angles of a wooden frame on which

© 1897 SCIENTIFIC AMERICAN, INC.

The lamp may be fed by a dynamo or ac-

cumulator in a steam launch. The photo-

graphic apparatus consists of a detective
camera (short focus) in a hermetically sealed metallic
case. The case has glass windows corresponding to
the objective and view finder, and is carried in a box
attached to the diving suit. The lens is operated by a
screw passing through the watertight case. The re-
sults of experiments with these instruments are re-
ported to be excellent. Objects at a distance of three
meters (nearly ten feet) could be seen as plainly as by
daylight and were readily photographed.”

&

<

Hunting for Andree.

A dispatch from Tromsde says that British and
Russian steamers are going to search the Siberian
coast for Prof. Andree, who, on July 11, started from
Dane’s Island in a balloon to attempt to cross the
north pole area. Nansen reached the neighborhood
of the New Siberian Islands on August 18 of last year,
and Nordenskiold was not able to skirt the entire
Siberian coast in one season, and was frozen in for the
winter off the northeast coast. So it is possible that
though a steamer might cross the Kara Sea to the
mouth of the Obi or tlie Yenesei in northwest Siberia,
it would not advance much further, unless it expect-
ed to winter in Arctic waters.

O

ENGLAND has sent an expedition to explore the river
Jub, boundary between the Italian and English spheres
of influence in Somaliland. It is under the eommand
of Major McDonald, who made the survey of Mombasa
to Lake Victoria.
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THE MICROMOTOSCOPE.
BY D. F. 8T. CLAIR.

The principles of the kinetoscope or mutoscope have
been applied to the microscope, with some interesting
results, by Dr. Robert L. Watkins, of this city. The
instrument, though simple, was made a success only
after nany experiments and failures in adjusting the
objective of the microscope in a line with the right
sort of light and a rapidly moving film.

The principal difficulties in making a mutoscope out
of so delicate an instrument as the microscope are the
light and the lens. Every electric lamp in the market,
when its light has been concentrated sufficiently for
photography, will after a short time, with its heat, kill,
dry up, or impair almost any kind of life in the micro-
scopic field. The greater the magnifica-
tion, the more intense the light must be
and the nearer the microscope. This
difficulty was often enhanced by the
length of time it took to get a focus on
the sensitive fillm, but most of the piec-
tures taken were good and show well the
various characteristics of the action tak-
ing place in cell life, so far as it can be
observed with the microscope.

Whatever is to be photographed, once
it is put in the field of the lens, is adjusted
to a horizontal plane. Near one end of
the microscope is placed an electric lan-
tern containing a small arc light concen-
trated on the object. Near the other end
is the box that covers the apparatus for
moving the long, sensitive gelatine filin.
The film runs like a belt on wheels and
passes in front of a tiny window in the
box and on a direct line with the lens
and light. This machinery is turned by
a crank and its ordinary capacity is about 1,600 pic-
tures per minute. It is possible to increase it to 2,000
or 2,500, but for most purposes 1,000 or even less per
minute will record every motion taking place in most
cell life. Dr. Watkins found, however, after a number
of trials, that he could not turn the machine fast
enough to photograph the motion of the blood circulat-
ing in the web of a frog’s foot. He simply needed a
larger wheel.

The advantages of mutoscopic photography to
microscopy are quite evident, especially as regards the
action of bacteria and blood cells. Nearly all the
numerous families of bacteria have motion, often mo-
tion that the eye cannot always follow clearly. It has
already been discovered that the same kind of baec-
teria will act very differently under different circum-
stances. For instance, a flash of bright light will sud-
denly drive some kinds to cover. Some kinds will
readily seek the negative pole of the battery. They
will also seek food with avidity and reject poison with
true instinet. All such phenomena can, of course, be
followed with thz eye, but not with the same detail in
the microscopic field as in a series of clear photo-
graphs. The fact is that, on account of the motion of
some bacteria, it has been well nigh impossible to pho-
tograph them. The books have had to depend upon
the eye and hand of the draughtsman and vague de-
scription. This may not be of much importance
either way, but as yet comparatively little is
known about bacteria. It is not yet known

The photograph of the rotifer in a drop of stagnant
Croton water is the most interesting form of cell motion
yet reproduced. This rotifer is moving with about the
speed of a fly on the wing, and every action is photo-
graphed at the rate of about 2,500 pictures per minute.

Numerous photographs of bacteria were taken, but
the motion happened to be an up and down one and
showed no change of position in the field.

Heart Burials,

The body of Louis IX, after his death at Carthage in
1270, is related to have been boiled in wine and water
in order to preserve it for transportation, and it was
then shipped by Charles of Anjou (I) to Sicily. Here

3
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MOVEMENT OF BLOOD CORPUSCLES SHOWN BY THE MICROMOTOSCOPE.

the flesh and viscera were deposited in the Benedictine
Abbey of Monreale, near Palermo. The heart and
bones remained, by desire of the soldiers, in the camp.
Later, his son Philip (le Hardi) having carried them
and those of his brother Tristan into Italy, they were
taken to Paris in 1271. On March 21 of that year,
the bones, reduced to ashes, were deposited tempora-
rily in Notre Dame, whence they were presently borne
in state to the Benedictine Abbey of St. Denis, and at
each spot by the way where the bearers paused, seven
in number, Philip subsequently caused a cross to be
raised. Charles of Anjou, dying at Foggia, 1285, his
heart was sent to Angers, while his body was entombed
in San Gennaro, at Naples. His viscera remained in
the Duomo at Foggia. Philip II (le Hardi) died of
pestilence at Perpignan, October 5, 1285. His flesh
was buried at Narbonne. His bones were transferred
to St. Denis. His heart was given by Philip IV (le Bel)
to the Dominicans of Paris.—Notes and Queries.

——

e

THE MAGIC TABLE*

This wasa trick of the late Alexander Herrmann. In
the center of the stage is placed a light table with
three legs and a plush top. The prestidigitator moves
his hand over the table ; suddenly it rises in the air and
follows his hands wherever he mmoves them. The secret
of the trick will be easily understood by reference

S

the head of the nail. The table can then be lifted with
great ease and it appears to follow the hand of the con-
juror in obedience to the magic wand.

Peary Ofi°’ for Greenland.

The steam sealing bark Hope, with Lieut. R. E.
Peary and partyon board, bound for North Greenland,
left Boston on July 19. The object of the voyage is to
establish a settlement at a remote northern point of
Greenland which will be used as a base of supplies for
an expedition under Lieut. Peary in a search for the
North Pole in 1898. To this end a party of Esquimaux
will be left at the new settlement and will be engaged
during the next summer in making preparations for
Lieut. Peary’s expedition. The Hope will make directly
for Sydney, C. B., where she will take in
coal for the remainder of the voyage.
She will skirt the coast of Greenland,
dropping scientific parties at various
places and taking Lieut. Peary to Whale
Sound, where he will establish a settle-
ment. The return voyage will be begun,
it is expected, in five weeks after the
Hope arrives, and the parties will be
picked up on the way back.

In the party which left Boston are
forty-three persons, including, besides
Lieut. and Mrs. Peary and their daughter,
their servants and the ecrew, Mr. and Mrs.
H. J. Lee, of Meriden, Conn.; Robert
Stein, of the United States Geological
Survey ; Albert Operti, the Arctic scenic
artist ; J. D. Figgings, of Falls Church,
Va., taxidermist; Dr. Frederick Sohon,
surgeon, of Washington; and several in-
vestigating parties, one under the direc-
tion of Prof. C. H. Hitchcock, of Dart-
mouth, who will study glaciers and the relics of the
Norse colonists from Iceland, and another from the
Massachusetts Institute of Technology, under R. W.
Porter, who will remain in the north through the
next winter to hunt the big game of the country and
bring back zoological specimens. There are also on
board two representatives of the National Museum.
who are expected to bring home several tons of fossil
flora for various museums.

—_— e ————
Decadence of the Medixval Trades Unions.

The moral havoec wrought by these monopolies was
greater even than the industrial havoc. It crushed
all feelings of justice and humanity, making its victims
more grasping and cruel than Shylock ; it led them to
the practice of every trick and deception of a Newgate
sharper to evade the laws ; it stirred up a contention
that rivaled the quarrels of the Guelphs and Ghibel-
lines. Apprentices became no better than serfs and
slaves. They were not merely pitilessly fined and
brutally punished; they were often left in ignorance
of the craft that they had purchased the right to learn.
In that frightful social and moral revulsion following
the long and devastating wars of the sixteenth and
seventeenth centuries the corporations became more
determined than ever to maintain their industrial
aristocracy and monopoly. They refused toadmit any
trade less ancient and honorable than their own to
the rights and privileges of the law ; they soiled
themselves by contact with no person of illegiti-

whether they are the cause of disease or its
results, or neither. Photography, under the
proper circumstances, is most needed for the
investigator, and it can be only moving photo-
graphy.

The capillary or circulatory motion of the
blood cells, after the blood has been drawn,
are comparatively slow at best. But the amoe-
boid movement of the white cells and the
changes taking place in the nuclei are com-
plicated, and often hard to intelligently watch
in the field. Many of these changes occur-
ring in the white cell are certain to escape at-
tention, but all of them will be clearly re-
corded on the rapidly moving sensitive filin.
These motionsin the white cells, though they
are as yet imperfectly understood, are full of
meaning to the physiologist and pathologist.
The offices that the blood performs in the body
are believed to be due mainly to the action of
the white cells. Certainly, the character of their
ammboid action is one of the surest indications
of health or disease.

But with the micromotoscope it need no

_longer be impossible to photograph the blood
in actual circulation. With a better light the
cells mmay be seen in the thin tissue of the ear or the
web of the fingers. They have often been examined in
the peritoneum during an operation, and Dr. Watkins
himself has made a close study of them in the web
feet of some birds and the tails of fishes.

The illustration of blood here reproduced, unfortu-
nately, does not show the white cells. They stuck to
the glass; while the red cells, it will ke perceived, retain
something of their motion, continuing to flow across
the field for half an hour after the blood was drawn.
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; mate birth; and in their savage and relentless
pursuit of persons engaged in unauthorized
traffic they invaded the homes of contraband
workmen, confiscating both their tools and the
hidden produects of their toil, leaving them and
their families destitute and starving. To such
absurd lengths was the creation of corporations
carried for the production of new taxes and new
places for court favorites that occupations like
the teaching of dancing, the selling of flowers,
and the catching of birds were organized, and
homogeneous occupations like the hatmakers’
and carpenters’ were divided and subdivided
beyond the comprehension of the modern mind.
—Appletons’ Popular Science Monthly.

—— - e
149 Miles in 143 Minutes.

On July 16, the Empire State Express of
the New York Central Railroad ran 149 miles
in 143 minutes. The train was twenty-three
minutes late when it left Syracuse, and when
the express reached Rochester ten minutes had

THE MAGIC TABLE,

to our engraving. A small nail is driven in the
center of the table. This nail is not noticed by the
audience and the plush top tends to hide it. The
magician wears a ring which is flattened on the inner
surface and a small notch is filed in it. The ring is,
placed on the middle finger of the right hand ; the
hand is spread over the table until the noich fits under

. *Copyrighted, 1897, by Munn & Company. From *‘‘ Magic, Stage Illusions
and Scientific Diversions, including Trick Photography.” This work will
beready September 1, 1897.
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been made up and eleven minutes more were

saved between Rochester and Buffalo, which

was reached at 4:47, the express being two
minutes late.

o
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THE American manufacturer, says an exchange, sells
the Japanese one-twelfth dozen of machines, which the
Japs use as a pattern. They build factories and make
all they want in future. That is no doubt so, yet any
new invention may be patented in Japan, and it be-
hooves our manufacturers to take advantage of the
privilege and thus prevent the manufacture of their
inventions in Japan without their permission.
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RECENTLY PATENTED INVENTIONS.
Engineering.

, the motor car travels, an inclined slotted rail forming the
. other side of the conduit, which is slotted at ita top and
open at its bottom. Track boxes are inserted at suitable
GAS OR VAPOR ENGINE.—Eugene P. intervals between the ends of the slot rail sections, and
Woillard, Sugden, Fla. According to this invention an pivoted projecting levers are connected to the adjacent
explosive engine is provided having high pressure cylin- ends of the respective contact rail sections.
ders with reciprocating pistons, a low pressure cylinder |
with a piston rigidly connected to one of the high press-
ure pistons, the working chambers of the Jow pressure Bicycles, Etc.
cylinder and the corresponding high pressure cylinder MECHANICAL MOTOR FOR BICYCLES,
being between therespective pistons, and theexhaustfrom ' gyc,_Charles P. Labatt, Los Angeles, Cal. A novel
the high pressure cylinders discharging into the low foot power device has been devised by this inventor,
pressure cylinder. It is designed to utilize the motive according to which the driving gear comprises sliding

agent expansively to the fullest advantage in a double
acting tandem engine having a high pressure impulse in
one direction and a low pressure or compound expansion
impulse in the other direction, 8o that every stroke is a
working stroke.

STEAM BOILER.—John B. Fleming,
Frisco, Utah. Two horizontal shells, with a furnace
beneath each, according to this 1nvention, are supplied
with feed water from a feed water heating and purifying
shell located above and between the boiler shells, there
being fire tubes in the heating and purifying shell, and
the water being thrown from a pump into this shell in
the form of a spray to cause the separation of its impu-
rities. Blow-out pipes are provided for removing sedi-
ment or scum from the heating and purifying shell, and,
when it is not necessary to heat and purify the feed water,
the shell inay be conveniently cut out of operation by
valves provided for such purpose.

DRIVE WHEEL BRAKE RELEASE.—
Walter O. Pelham, Denison, Texas. This ig an improve-
ment on a former invention of the same inventor, and
provides an automatic valve mechanism arranged in the
brake pipe and connected with a pipe leading to the loco-
motive steam chest, the mechanism having a, valve
adapted to establish communication between the brake
pipe and the outer air. The improvement is applicable
to air, steam, or vacuum brake systems, the brakes being
instantly released at the time the train is in motion and
before the braked drive wheels are on the point of sliding
on the rails, or before the triple valve acts to release the
brakes.

VALVE. — George W. Graffin, Allen-
town, Pa, A valve adapted to make a tight closure, and
80 constructed as to permit of conveniently repairing the
working parts without dispensing with the services of
the valve, has been devised by this inventor. The im-
provement comprises a valve casing having inlet and

outlet and valve seat at the inlet, two valves proper mov- I

ably mounted in the casing and adapted to be seated on
the valve seat, guideways in which the valves loosely
slide, extending from one end of the casing to the other,
a slidable stem for each valve and a ball and socket joint
for connecting each valve with its valve stem, while a
movable abutment in the casing is adapted to be engaged
by either of the valves.

Railway Appliances.

CAR AXLE LUBRICATOR.— James 8.
Patten, Baltimore, Md. This is a device adapted for
ready insertion in a car axle box and removable therefrom,
and comprises a plate spring of novel construction
adapted to support at its rear end a dust guard at the
rear end of the box and a wiper bearing on the under
gide of the axle, the spring algo supporting on its central
portiou a roller which bears upon the axle while its
lower edge is always immersed in the oil. The spring is
of nearly the same width as the oil chamber, and its
front end is bent up to form a hood, preventing oil from
reaching the axle box lid. The spring in position nor-
mally serves as an oil baffie, in addition to its other func-
tions, but is sufficiently fiexible to be readily removed,
with its attachments, from the axle box.

" pedal levers in connection with a guide box having a

| longitudinally extending partition forming two raceways,

, there being a pivoted spring-pressed tongue at each end of
the partition and a stud projecting from the levers and al-
ternately moving through the raceways. The levers have

! geared connection with the rear traction wheel, and the

' improvement is also designed to facilitate the driving of
small stationary machines of different kinds.

i  ELECTRIC BICYCLE LAMP.— Malcolm
P. Ryder, Westfield, N.J. This invention provides a
peculiarly constructed electric generatorconnected with

an incandescent lamp by a novel current collector, the

. generator being actuated from the tire of the wheel, and

| being supported to rock on projections from the frame

_The current transmitter comprises an elastic-limbed
brush held in an insulating holder block by a central
screw and a nut held from turning by the flanges of the

‘ holder block, the brushhaving enforced contact with a
current collector ring forming part of the generator. The

|impx-ovemeut, is also adapted for use on vehicles other

| than bicycles.

Mining, Etc.

CONCENTRATOR AND AMALGAMATOR.
| —Angus McKellar, Salt Lake City, Utah. To sift fine

flour or flake gold from placer gravel, a contracted pan

or bagin, according to this invention, receives the mate-
| rial from a screening surface, and a hopper beneath takes
" the material from the pan, while a cylinder with mercury
in its bottom is connected by a pipe with the hopper. A
valve in the lower portion of the cylinder is connected
with a pipe through which tke mercury and the material
it carries may be withdrawn from the valve casing.
‘ The machine is of simple, durable and inexpensive con-
| struction, and is designed to automatically and thor-

oughly remove from the screen and deliver outside of
the machine all coarse material,

Mechanical,

MECHANICAL MOVEMENT.—Julius
, Manigold, Dexter, N. Y. A movable stoo) and a swing-
_ing hand lever are, according to this invention, both
' mounted on certain means by which the motion from
the stool and lever are synchronized and regularly
transmitted from the apparatus to a rotary crank shaft
or other device to which motion is to be imparted. One
seated on the stool grasps a hand pin passing through a
\ lever, and, bearing on the pedals, rocks back and forth,
cauging the stem on which the seat is mounted to.re-
ciprocate vertically and horizontal levers to rock. The
power is applied at three points—at the stool, at the pin,
and on the pedals, and these several movements act on
"'a lever and link,

Agricultural,

HAY RAKE.—Benjamin Mellinger, To-
peka, Kansas. In a horse hay rake this invention pro-
vides guards for the ends of the rake to prevent the hay
gathered from being epilled at the ends of the row of
lteeth, a cleaning device being also provided for the
| teeth, operating in connection with a lever to raise the

| teeth. The guard comprises a shield formed of adjusta-
RAILWAY TRACK SLEEPER THREAD , ble sections attached to and projecting rearwardly from

CutTER.—Albert Collet, Paris, France. A boring tool , the rake head, spring teeth being rearwardly and down-
devised by this inventor is more particularly intended : wardly curved from the shield over thespace between
for screw cutting the holes aiready made in railway | the end rake teeth and the forward portion of the rake
sleepers for fastening screws, although it may be em- | head. A substantially straight and rigid tooth is located

ployed for screw cutting cylindrical holes in wood gener-
ally. The tool has a cylindrical cavity and an exterior
thread, and a removable cutting part is dovetailed into
its body and held in place by a metal strap. The tool
has a longitudinal hole opening at both ends and a
transverse hole for the escape of the chips.

Electrical.

WATER REGISTERING DEVICE.—
Samuel J. Evans, Elkhorn, West Va. For indicating
and registering the height of water in a tank or similar
receptacle, this inventor has constructed a device where-
in an electric circuit is closed by means of a float con-
trolled by the water in the tank, a registering mechan-
ism being also operated accordingly at any convenient
point. The mechanism is also designed to sound a high
and low water alarm, the pointer of the registering de-
vice indicating on a dial the raising and lowering of the
water in the tank or reservoir by successive steps,

IGNITER FOR GAS ENGINES.—Harry S.
Dosh, Baltimore, Md. An igniter designed to operate
successfully and with certainty and uniformity with a
single battery cell has been devised by this inventor. It
comprises two electrodes having their ends formed as
extended plates, and means for suddenly separating the
plates, which lie sufficiently close together to cause by
their separation a rarefaction of the gaseous medium be-
tweeu them. The invention thus affords a means of
creating in the gas cylinder a partial vacuum or reduced
pressure between the spark electrodes and simultaneously
tranemits through this more tenuous medium of gasand
air the electric spark, which permits the use of a very
weak battery of a single cell.

ELECTRIC RAILWAY SYSTEM. — Law-
rence K. Devlin, Havre, Montana. Thix invention is for
an improvement in systems where the trolley is adapted
to run on a sectional contact rail, in a slotted conduit,
and normally out of electrical communication with the
feed wire, the sectionsof the contact rail being put in
communication with the feed wire by contact devices ac-
tuated by the movement of the car. One of the track
rails forms one side of the condait wherein the trolley of

| at the forward end of the shield.

| CHURN. —Jakob Widder, New York
City. Within the cylindrical casing or body of this
' churn is a fixed hollow cone at the top, between which
and another similar cone at the bottom of the casing the
dasher is reciprocated, the dasher also being conical and
perforated. The dasher rod is surrounded at its upper
end by a helical spring. so that the dasher is normally
held up within the upper coze. As the dasher is re-
ciprocated, the cream is violently compressed between
the cones and forced through the perforations of the
dasher as so many streams or currents, causing the quick
formation of butter.

Miscellaneous.

BRICK DIE.—Clarence M. Steele, States-
vills, N. C. A die designed to form the greatest variety
of lays with the least friction is afforded by this inven-
tion, the die baving polished metal surfaces through
which the clay is forced, forming it into bars for making
brick. The die is composed of two die sections, a parti-
tion and a cylindrical shell or casing, the latter having a
steam inlet and an outlet, with valves controlling the
supply of lubricant. The circular shell bears all the
outward strain upon the dies, and the several parts may
be easily dressed out and polished, and securely put to-
gether with only two bolts and cap screws.

BRISTLE WASHING MACHINE.—Charles
E. Tyler and James Dempster, Halifax, Canada. To
clean a large number of bundlesof bristles simultane-
ously and to permit of removing a washed bundle of
bristles and replacing it by an unwashed bundle durin.
the washing operation, this machine is made with a re-
ciprocating comb and a disk capable of movement over
the comb, and adapted to carry the bristles and bring
them into the path of the comb teeth. The comb is
mounted to slide on the bottom of a liquid receptacle,
and the comb teeth pass in every direction through the
bristles in each bundle.

P1sToN FAUCET.—Edwin R. Greene,
Providence, R.I. A faucet for drawing beer, ale, etc.,
and arranged to prevent & large amount of liquid from

standing in the faucet, has been devised by this in-
ventor. ‘Chefaucetbarrel is made with a cap inclosing
its outer end, the cap having an inwardly extending cup-
shaped bearing through which the piston rod extends to
the inner end of the faucet barrel. A collar near the
outer end of the rod rests against the cup-shaped bear-
ing when the piston is flush with the inner end of the
barrel, the barrel of the faucet being then completely
emptied when the faucet is closed.

PocKET KNIFE.— Alexander Normand,
Klerksdorp, South African Republic. This knife has
interchangeable blades to permit the user to readily and
quickly remove one blade and substitute another, or to
place in the handle a tool particularly adapted for the
work in hand. The handle has two pivots especially
adapted to facilitate making changes of blades or the in-
gertion of a tool, one of the small tools provided for
use with the knife having an adjustable wrench head.

Book SUPPORTER.—Henry L. Pinney
and Franklin Leuzner, Cass City, Mich. A device for
supporting books which may be attached to arm chairs
without marring them, and adjusted to different heights,
positions or angles, consists, accerding to this invention,
of an adjustable pivoted arm which carries a board for
the support of a book, with means for adjusting it to
any angle, and a leaf holder consisting of wires pivoted
near the upper edge of the board. The device may be
convenlently swung in or out, closer to or further away
from the reader, and will hold the book from an almost
flat to a nearly vertical position.

HARNESS SHAFT Tua.—William Faw-
cett, Brooklyn, N. Y. The frame of this tug i8 formed
of a single piece of metal, curved at its lower portion to
form a shaft support and bent over with a loop and pin,
there being an adjacent loop to engage the belly band.
The inner portion of the frame forme a buckle, with two
ping, one above the other, one of which engages a
movable tongue. The tug can be very cheaply manu-
factured and is quickly attached to the saddlestrap of
the harness.

DRESS SKIRT LIFTER.—Esther Man-
ning, No. 2278 Seventh Avenue, New York City. This
simple device enables a woman to elevate the bottom of
her dress skirt at all points, where others have been
made to lift the rear portion only of the skirt. The de-
vice consists of tapes extended one from each breadth
seam of the skirt and extended through guide rings
along the seams and terminating in two tapes which are
projected through the placket, whereby the several tapes
may be simultaneously drawn to lift the bottom of the
skirt. The device has met with ready sale—a fact which
proves its utility.

MEAT SHAVER. — Caleb R. Turner,
Brooklyn, N. Y. To facilitate the shaving or slicing of
meat in a neat and expeditious manner, this inventor
has perfected a device of simple and durable construc-
tion, arranged to properly feed the meat to the slicing or
shaving knife, and permit the operator to regulate the
feed for thinner or thicker slices. It has an L-shaped
trough to receive the meat, and a standard at the front
end carrying a pivot for a knife frame to be swung by a
handle to draw the catting edge of a segmental knife
across the meat, a longitudinal carrier or pusher moving
the meat forward bodily or pushing it in the trough to-
ward the knife. By the shifting of a nut, less or more
feed may be given to the carrier, and a"gate at the front
end of the trough protects_the operator from getting his
fingers under the knife.

COVER FOR WASHTUBS, ETC. —Mark
Delaney, Union Hill, N. J. This cover is preferably
made of five parts, two cleats or side bars, two leaves
having each a longitudinal groove in its inner side edge,
these grooves receiving, when the leaves are brought to-
gether, a central lag screw or connecting bar for the side
bars or cleats. Tongues on the end portions of the
leaves fit in grooves on the inner side edges of the cleats
or gide bars, and a cover is thus made which is adapted
to withstand to a maximum degree the effects of steam,
dampness and water without warping.

Note.—Copies of any of the above patents will be
furnished by Munn & Co. for 10 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

NEW BOOKS, ETC.

THE ENTROPY TEMPERATURE ANALYSIS
oF STEAM ENGINE EFFICIENCIES.
With a blank diagram arranged for
easy application to any concrete case.
Prepared by Sidney A. Reeve. 1897.
New York: Progressive Age Publish-
ing Company. Pp. 20. Price $1.

A work of twenty octavo pages devoted to an ex-
planation and mathematical analysis of engine efficiency
on the lines of heat energy as representative in-the Car-
not cycle. The diagrammatic display of the details of
engine efficiency so gratifying to the eye is made
the principal object in the illustrations in the booklet
and the full working chart of volume and temperature
curves accompanying the work. A schedule blank is
also detailed on the diagram sbeet in the order of ob-
servation and as a guide to uniformity in the work of en-
gine testing. An excellent study sheet for expert work.

THE AERONAUTICAL ANNUAL, 1897. De-
voted to the encouragement of ex-
periment with aerial machines, and
to the advancement of the science of
aerodynamies. Edited by James
Means. Boston. Mass.: W. B. Clarke
& Company. Pp. 178. 8vo. Paper.
Price $1.

The Aeronautical Annual is always a welcome visitor,
and the third volume of this really important publication
surpasses in interest those which have preceded it. It
is got up in the same handsome style and is profusely
illustrated. The contributors include Dr. S. P. Langley,
Octave Chanute, Otto Lilienthal, Hiram 8. Maxim and
others. The progress in aeronautics in 1896 was very
marked, the development being chiefly along three lines:
First, the development of the self-propelled aerodrome;
second, the development of the motorless air sailer ;
third, the development of the motor. Each of these de-

© 1897 SCIENTIFIC AMERICAN, INC.

partments has now a well defined point of vantage which
is accessible to every intelligent experimenter who is
inclined to carefully study the ground already traversed,
80 as to thoroughly understand the results reached.
Among the interesting articles in the present number are
* The Aerodrome in Flight,” ‘* Recent Experiments in
Gliding Flight,” *“The Best Ship for Wings,” * The
Way of an Eagle in the Air,” * Screw Propellers Work-
ing in Air,” ¢ Blue Hill Measurements of the Velocity of
Flying Ducks,” etc., and biographical notices of Samuel
Pierpont Langley, Ph.D., LL.D., D.C.L., and Otto
Llienthal,

TeEE STEAM ENGINE CATECHISM. A
series of direct practical answers to
direct practical questions, mainly in-
tended for young engineers and for
examination questions. By Robert
Grimshaw. Eleventh edition. New
York: Norman W. Henley & Com-
pany. 1897. Pp. 194, 219. Price $2.

This work is now in its eleventh edition, which is a sat-
isfactory indication of the value with which the book is
held. The popular question and answer form ig retained,
and the questions are answered in a remarkably lucid
manner. The tables of calculations are very clear. The
work is provided with an excellent index.

ARCHITECTURAL DRAWING FOR ME-
CHANICS. By I. P. Hicks. A cov-
prehensive treatise on architectural
drawing for building mechanics,
showing the learner how to proceed
step by step in every detail of the
work. New York: David Williams.
1897. Pp. 94. Price $1.

This is a comprehensive treatise on architectural draw-
ing for building mechanics, showing the learner how to
proceed step by step in every detail of the work. Even a
superficial examination of this work will satisfy the
reader that it is written by one who thoroughly under-
stands the needs of the beginner in architectural drawing,
and especially the building mechanic. It is not intended
for architects proper, but it is for the use of builders and
those who execute the designs of architects. The popu-
larity with which the author’s other work, entitled
¢ Builders’ Guide,” has been received has brought many
letters of inquiry, which have been convincing proofs of
the wants and needs of the mechanic for a work of the
kind on architectural drawing. It can be commended
most warmly.

THE INDUCTION COIL IN PRACTICAL
WORK, INCLUDING ROENTGEN X
RAvYs. By Lewis Wright. London:
Macmillan & Company, Limited.
New York: The Macmillan Company.
1897. Pp. 172. Price $1.25.

A workby such an eminent physicist as the author of
‘ Light »* and * Optical Projection * will certainly com-
mand attention. It is written simply and solely as a
practical help to the efficient and safe use of an induc-
tion coil, with especial reference to the extensive use in
surgical and physiological work with Roentgen raye.
This new fleld of experiment has brought many into
personal contact with coils who have never had any ac-
quaintance with such instruments before. Not a few of
such have actually stated their need of such informa-
tion as it is here attempted to supply, and it is thought
that some will like to have an outline of the many ex-
periments in which the induction coil bears a part. The
work is illustrated with well selected engravings.

EIGHTEENTH ANNUAL REPORT OF THE
MANAGERS OF THE BINGHAMTON
STATE HOSPITAL, AT BINGHAMTON,
N. Y. For the year ending Septem-
ber 30, 1896. Transwitted to the
State Commisson in Lunacy. Albany,
N. Y. 1897. Pp. 190.

HoUSE PLANTS AND HOW TO SUCCEED
wITH THEM. By Lizzie Page Hill-
house. New York: A. T. De la Mure
Printing and Publishing Company.
Pp. 220. Price $1.

Fordwellers in cities, and especially those who live
in flats or apartments, this little book affords a good deal
of practical information which will enable the house-
keeper to raise and care for many beautiful plants, and
give one, even in such limited space, some of the de-
lights of the country and of out of door life. The text
is fully illustrated.

EUROPEAN ARCHITECTURE : A HISTORI-
CAL STUuDY. By Russell Sturgis.
New York : The Macmillan Company.
Pp. 578. Price $4.

Of books on architecture there are many, but of
treatises which a reader of good intelligence, not himself
an architect, can consult with profit and satisfaction.
there are comparatively few, and of these we know of
no one 8o comprehensive, so free from prejudice and
narrow ideas, and which discloges such ample knowledge
and sound judgment, as this volume of Mr. Sturgis.
Historians as careful and learned as Mr. Freeman ex-
amineas closely- into all distinguishable details of the
earliest structures, many of them prehistoric, as they do
into the roots of words in all languages, in endeavoring
to throw light upon those far-back times in which were
planted all over Europe, and particularly in all regions
near the Mediterranean, the evidences of races antecedent
to, but powerfully affecting, those which came later upon
the stage, of whom we have more or less complete au-
thentic data. But it is not every author who has the
qualifications to correctly read the ancient landmarks,
as they mark the history of the races of the earth; and
when the architect seeks to piece them into studies of
the origin of different orders of architecture, and thence
trace out their later development, one does not have far
to go, in most cases, before feeling that he hasleft the
solid ground of established fact and is in an atmosphere
of doubt and conjecture. In this work of Mr. Sturgis,
however, the prefatory pages on archaic and prehis-
toric building, and the succeeding chapters on Grecian
and Roman architecture, show us, as a connected whole,
and more clearly than we have elsewhere seen it set
forth, how it is that *‘somewhere in Grecian Jands, about
soven hundred years before our ers, a beginning of ar-
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chitecture was made; two centuries and a half later this
had grown into the architecture which we admire; from
this it came to pass that Roman building was what it
was, and from Roman building has come all that of later
Europe.” The history of architecture in Europe from
330 A.D. up to recent times is covered by nine chapters,
in which is crowded a vast deal of valuable information
and most interesting comment. The book is
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with ten plates and 256 other illustrations.

A TREATISE ON ARCHES. By Malverd
A. Howe, C.E. New York: John
Wiley & Sons, Pp.3871. Price $4.

Thisis a book particularly designed to facilitate the
work of the practicing engineer, saving his time in the
making of many essential mathematical demonstrations,
and furnishing formule and tables adapted to his wants
for a wide variety of work. The author is professor of
civil engineering in Rose Polytechnic Institute, and the
demonstrations are designed to be such as may be
readily followed by senior students in technical schools.

The large and valuable catalogue of
manufacturers’ and machinists’ hardware, issued by
Charles H. Besly & Company, of Chicago, presents an
extent and variety of tools and supplies which one sel-
dom finds in a single volume. It compris2s 300 closely
printed pages in fine type, with profuse illustrations and
ample index, the articles- catalogued including almost
everything from an engine lathe to calipers or from a
differential pulley to a scratch awl.
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TABLE OF CONTENTS.

. Perspective elevation, 1n colors, and floor plans of
a Colonial residence at Overbrook, Pa. A
unique design. Mr. Thomas P. Lonsdale, ar-
chitect, Philadelphia, Pa.

. Colonial house at Richmond Hill, N. Y., recently
erected at a cost of $4,200. Perspective view
and floor plans. An attractive and pleasing de-
sign. Architects, Messrs. Haugaard Brothers,
Richmond Hill, N. Y.

A residence, iu the Colonial style, recently erected
at Larchmont, N. Y., for Mr. William Murray,
at a cost of $7,700 complete. Two perspective
elevations and fioor plans. A pleasing design,
with excellent interior arrangement. Mr. Frank
A. Moore, architect, New York City.

. A cottage at Prohibition Park, Staten Island, re-
cently erected for Mr. August Mayer at a cost of
$2,250 complete. A very attractive design for
a modern cottage of small dimensions. Per-
spective elevation and floor plans. Mr. John
Winans, architect, Prohibition Park, Staten
Island.

‘“Wyandauk,” the country residence of Lieut.
Morton at Southampton, Long Island. A most
excellent design in the Colonial style. Two
perspective elevations and floor plans. Mr.
James B. Lord, architect, New York City.

A modern dwelling at Binghamton, N.Y., re-
cently erected for Mr. William Mannis at a cost
of $3,000 complete. A good example of a sub-
urban house. Two perspective elevations and
floor plans. Messrs. T. Q. Lacey & Son,
Binghamton, N. Y., architects,

No. 7. A Colonial residence at Ardmore, Pa., recently
erected for Dr. Louis O. Lusson. Perspective
elevation and floor plans. Messrs. Boyd &
Boyd, architects, Philadelphia, Pa.

No. 8. A Colonial residence at Bensonhurst, Long Island,
recently erected for Mr. Thomas A. Ritson.
Two perspective elevations and floor plans.
A handsome design. Architects, Messrs. Parfitt
Brothers, Brooklyn, N. Y.

No. 9. A residence at West Chester, Pa., recently erected
for Dr. S. Hagerty. Perspective elevation and
floor plans. A design with many excellent
features. Mr. Edward S. Paxson, architect,
Philadelphia.

No. 10. A residence at Attleboro, Mass., erected for E.
P. Clafin, Esq., at a cost of $5,500 complete.
Anartistic and pleasing design. Messrs. George
F. Barber & Company, architects, Knoxville,
Tenn.

No. 11. Perspective and interior view of the Walhalla of
Ratisbon on the Danube. A costly reproduc-
tion of the Parthenon at Athens. This temple
was erected at a cost of about $6,000,000, and
is devoted entirely to the display of busts of
distinguished Germans.

No. 12. Design for a “ cozy corner.”

No. 13. View of the library of Mr. Henry L. Hotchkiss,
New Haven, Conn.

No. 14. Miscellaneous Contents : Fatalities to workmen.

—Scaffolding.—Lime water in freezing weather.

—How to make a cheap greenhouse.—Making

floors warm.-—Tnexpensive country homes.—

Improved rash lock, illustrated.—An improved

door hanger, illustrated.—A novel wood work-

ing machine, illustrated. — Gray bricks. —

Dixon's silica graphite paint.—A convenient

gage for carpenters and builders, illustrated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cente. Thirty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates and fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjects. All who contemplate building,
or improving homes or structures of any kind, have in
this handrome work an almost endless series of the
latest and best examples from which to make selections,
thus saving time and money.

The Fullness, Richness, Cheapness and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newedealers. MUNN & CO., PUBLISHERS,

861 Broadway, New York.
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No. 5.
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Marine Iron Works. Chicago. Catalogue free.

For hoisting engines. J. S. Mundy, Newark, N. J.

“U. 8.” Metal Polish. Indianapolis. Samples free.
Yankee Notions. Waterbury Button Co., Waterb’y, Ct.
Handle & Spoke Mchy. Ober Lathe Co.,Chagrin Falls,O.

Improved Bicycle Machinery of every description.
The Garvin Machine Co., Spring and Varick Sts., N. Y.

Concrete Houses —cheaper than brick, superior to
stone. * Ransome,” 757 Monadnock Block, Chicago.

For static machines for all purposes, and X ray appa-
ratus, write Reedsburg Electric Mfg. Co., Reedsburg,
Wis,, U. 8. A

The Norwich Line—Inside route between New York,
Boston, and Worcester. Leave Pier 40, North River,
5:30 P. M., week days only.

Machinery manufacturers, attention! Concrete and
mortarmixing mills. Exclusive rights for sale. ‘ Ran-
some,” 757 Monadnock Block, Chicago.

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

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

£ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.
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(71179) W. D. M. says: Is shellac con-
sidered a good bicycle wood nm cement ? If so, how is
it prepared for that purpose ? Also, how should it be ap-
plied ? A. Cements for Tires.—

1, Shellac........ 00000000 tesesssceensess 20Z, AV,
Gutta percha....... 500 o oooocooog e B
Redlead...coeiieierernneneennses...90 gL,
Sulphur........ 50008a00008030 O0C0000 .90 ¢

Melt the shellac and gutta percha, and add, with con-
stant stirring, the red lead and sulphur melted. Use
while hot.

2. Isinglass..... ....
Gutta percha......
Caoutchouc.......
Carbon bisulphide......

Mix and dissolve.

4 fl. oz.

Carbon disulphide, a sufficient quantity to dissolve

the other ingredients.
4. Crude rubber....... H0000a00000000a00000 ¢ 4 0. 2
Carbon disulphide........ ......... e-ee 4%

Macerate twenty-four hours, and then add a solution
of—

Resin.................. 5060C000000000 0000 1o0z.
Beeswax. 5 o 000 S
Carbon disalphide ....co0vvninininnnnns 4 ¢

(7180) G. R. 8. says: Will you kindly
inform me through your Notes and Queries of a cleaner
and polish for tan shoes that will not injure the leather ?
A. We have published directions for making prepara-
tions for cleaning and polishing shoes, in our SUPPLE-
MENT, Nos. 1063, 1073, 1078, ten cents each.

(7181) J. C. McK. writes: I have been
constructing an induction coil along the following lines
and would be pleased to have your opinion as to the
spark we might reasonably expect from the same. Length
of coil inside heads will be a little over 13 inches. Three
sections of 4 inches each. Size of coil when finished, 7
inches. Size of core, 13¢ inch. Wire on primary, No. 16,
twolayers. Wire on secondary, No. 38, 100 layers ap-
proximately. Winding, 116 to inch. No. 200thread (cot-
ton) between, making it a solid mass. Amount of wire
on secondary, 5 pounds. Insulation between layers is
two thicknesses of finely paraffined paper. The winding
is very nearly perfect. We bhave onc pound of wire on
now, and a 10,000 ohm magnet, will not ring through it,
although some current passes. As No. 38 wire has a re-
sistance of a little over 10,000 ohms to the pound, the in-
sulating must be very near perfect. We get quite a good
shock by using a 10 volt battery, but it would seem to us
that we ought to get more from No. 1 wire. We have
no core, and no condenser, simply trying the coil in the
winding apparatus. A. Your coil should give at the
longest a 4 inch to 6 inch spark from its dimensions,
though in a six inch coil as large a number of sections as
eight are used in the secondary. The induced current
would be very weak without condenserand core. Should

gay you would better have used No. 12 copper wire cot-

ton covered in two layers of primary, but additional cur-
rent can be used toovercome your larger resistance. In
doing so more heat will of course be developed, and the
coil cannot be run as long at a time. With an odd num-
ber of sections in secondary, one end of the wire will
come out on inside of spool. An even number of spools
should have been used. The larger the number of sec-
tions, the less the risk of breaking down the insulation
between the turns of secondary, because there is less dif-
ference of potential between adjacent parts of the coil,

(7182) R. E. R. writes: I have made the
caustic potash battery you describe in ‘ Experimental
Science.” I used a cast iron kettle for the cell after heat-
ing the water, I added the potash (34 pound), which was
in stick form, and after this was thoroughly dissolved I
put in a pound of black oxide. The sheet zinc is three
feet long and six inches wide, rolled in spiral shape.
The inside of kettle seemed « corrode to a consider-
able thickness. Can you account for it? Would not
a copper pail be a good substitute for the kettle ? A.
The cell withoxide of copper in aa iron dish, and a so-
lution of caustic potash or soda, must have a thin layer
of heavy petroleum oil on the top of the liguid to pre-
vent the action of the carbonic acid of the air upon the
potash or soda. You do not mention using this. In the
action of the cell a dark brown or nearly black mud is
formed from the black oxide. This may be what you
have thought to be the corrosion of the kettle. If the
kettle corrodes, it will be seen by the formation of holes
or pits in the iron. This should not take place. The zinc
of this battery, for best effect,should be amalgamated.
This is dificult with ordinary sheet zinc; probably im-
possible with so large a piece a8 you use. This battery
is properly to be used on closed circuit; that is, it
should be left with current flowing through a large re-
sistance when yon are not at work with it. From your
description it is difficult to see why you have had a
complete failure, The suggestions above may lead you
to better success. A copper pail would be more expen-
sive. If you would use copper, we would advise a dish
bent up from sheet copper to hold the black oxide. This
set into a glass jar would form a good negative plate.
Rivet an insulated copper wire to the copper dish, so
that neither the liquid nor the zinc can touch’the wire
on its way out. Then, if you can{get a plate of zinc
such as is used in the gravity battery and amalgamate
it, the result will he much better.

TO INVENTORS.

An experience of nearly fifty years, and the prepara
tion of more than one hundred thousand applications
for patents at home and abroad, enable us to understand
the laws and practice on both continents, and to possess
unequaled facilities for procuring patents everywhere.
A synopsis of the patent laws of the United States and
all foreign countries may be had on application, and per-
sons contemplating the securing of patents, either at
home or abroad, are invited to write to this office for
prices, which are low, in accordance with the times and
our extensive facilities for conducting the business.
Address MUNN & CO., office SCIENTIFIC AMERICAN,
361 Broadway, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

JULY 20, 1897,

Bridle, M. Wilson...
Brush and mop hold:

E. Matthews...
Buckle, I.. D. Rank
3uckle, martingale,
Building constmctlon, W H & F. A. Winslow....
Burner. See Gas burner.
Button makin, machine, 8. Menkin................
Cn.bie mechanism, secondary.J.T. & W.J. Hun-

Can. See O
Can opener, W A Simond
Canister, combination, A. E. Carter................
Cap%ulsea. apparatus for fllling and closing metal,

Car brake, W L. & Z. M. Hibbard..
Car draw bar, railway, W.T'. Van
Car, hand, L. N 5

Car loadmg appnmt.us C W U
Car sign, street, G. E.

Car ventilation, H. F, Sta nley 586,939
Cars, air brake for railway, J. F. Coffin..... . 586,836
Carbonating apparatus, liquid, S ’l‘witcheil . 586,577
Cardboard box, H. Schmeer................. . 586,821
Carpet stretcher, Gumey & IL.arne . 586,659
Carriage and wheel chair, combmed baby, J. A.
(07 1 Y] R SO Bas OO0t Ca00e000D 586,760
Case. See Paper case. Spectacle case.
Casein, making ammoniacal, W. Majert............ 586,854
Cement sidewalk, W, P. Beckwith...... . 586,540
Chain adjusting device, F.J. Osmond. . .... 586,912
Chair. See Reclining chair.” Rocking chai
Chair and foot rest. combination C Lee. 586,610
Churn,A. Mearns. . 586,908
Churn, C. L. Monr 586,731
Churn 'dasher, P. C. Bariow. 586,754
Cigarette machine, F Girard..... 586,599
Cistern cover lock, H. Oberjohann. 586,

Cithern attachment F. Zimmerly.....cooovviennn n 586,651
Cleaner. See Grain cleaner.
Clothes from boiling water, device for removing,

W. Krause.........cooouveeneinnnnnns . 586,607
Clutch, fncnon, Bardons & Oliver. .. 586,832
Clutch, friction, J. E. Windle.................. .. 586,784
Clutch'mechanism, traction engine, E. Huber.... 586,664
Cock, stop and waste, J. H. I,yons.. 586,710
Cotton elevator and cleaner, seed, 586,906
Cotton gin feeder, T. F. Marlow.. 586,778
Cotton, prmttn nnd meroenzmg, J 586,750
Crate, egg, J. H. Hammer....... 586,846
Crate, folding egg, ’1‘ Ellenbecke 586,725
Crate, folding e%g. boidbaum 586,843
Crate machine, F. B. Sites...... . 586,671
Cultivator, F. Benfie ld .. 586,655
Current recorder, excessive, J. R. Cravath .. 586,723
Curtain fixture, A. J. Roth................ .. 586,935
Cutoff, rainwater, E. E. Snyder......... . 55%%?;(12

Cutout, fusible, Perkins & ’l‘re%oning....
Cutter. See Paper cutter. P
Cycle chains,

ato cutter.
ustingmeans for, Roberts & Mor-

G
Damper, J. E. Slentz. .....
Dehorning implement, Wi
Dental instrument, J. W. Hard..
Die. See Glove cutting die.

Dilator, uterine, T. A. Lewis...........cceviennn...
Draughting tool, E. H. Rooney. 3
Dust collector D W. Marmon.

Cycle wheel

Electric furnace, R. F. 8. H
Electric furnace, F. J Patten..
Electric heater, J.

Electric motor, F.
Electric switch, J. F. McEIro)
Electric switch’ connection, ullar

Electrlcal conductmg wires, connector for. Hull
Electnca] conductor.C N. Dutton.
Electrical meter, W. D. Marks.......
Electrodepositing device, J. Bossard..
Electrolgsls, method of and apparatus for effect-

g,
Fleetroma nenc motor, F. J. Patten...............
Elevator. See Cotton elevator.
Elevator clutch and brake, W. Weismantel.
Ellipticspring, T. G. Mandt.
Embroidery hoop C S Bucklm
ine. See Ex loaive engine. mp
otary steam engine. Steam engine. Tra.c-
tion engine.
Engine tender, traction, P. Schmitt................ 6,871
Engines, cutoff apparatus for marine, F. Bittner.
Envelope, P. A. Roberts b
Explosive engine, F. A. Redmon 5
Expressing press, F'. Stitzel..
Extract, animal, E. Reinert..
Extractor See Pen extractor
Eyelet, e<f .................................
)X eed water fe ing and heating apparatus, boiler,

%

95!
. 586,697

‘ence st,ay fastening tongs, G. B
fence stay, wire, W. Robbins. ... 586,715
AND EACH BEARING THAT DATE. encestretcher.wrre CH.Salis 586,802
TR wheel e el, vehicl o cagh Seon
eel, vehicle, cLan|
LSee note at end of list about copies of these patents.] vifth wheel wagon, M. M. shergwood 586,'670
;{e Pnddhandlt 1A WJeelIiiRa e 586,582
file for deposit slips n q
Acetanilid, manufacturing, F. W. A. Frerichs . 586,551 | Filter, C. X Kumg 1, ?’é‘é’_‘%
‘Adjustable spring, J- Wichmann.... ... .. 586,645 | Filter press plate, H. in,.... .. 586,593
Air car, A. Brodbeck........... . 536 590 Fish trap and boat, combined, G. W. Nelson...... 586,863
Air compressor, A. Shedlock. . Float trap, J. F. MCEIroy.. - .. 586,617
Ajr cooling (gparatus,A 8. H, - 586,766 Flooring, A. T. Hersee. .. .. 586,900
Alarm. See ! fiushing tank, J. C. Fisher. . 586,924
Amalgam washi % a.tus, H. C. F. Stormer... 586,635 | Folding box, S. Klein 586,819
Ammonis, purifying, Frerichs....... 686,950 | Frame. See Bic elefra
Amusement apparatus. W th.rton, Jr. 586,718 | Fumigator, L. 586,759
Annealing furnace, J J. Timms........... 586,883 | Fumigator, J. W, T 56,768
Arch center, G. Schill ng ....................... 586,870 | Furnace. See Annealis
‘Ashes, devide for imndling locomotive, Wallis & nace. Smelting furnace.
Strattan. Furnace door, R. B. HOb8ON........cc.....uuee 5000000 586,552
Axle lubricator, car, J. S. Patten. Gage. See Saw table
Back support{-l Streteh ..., Gas alarm, electrical, S Tikson. ... veeen.. 586,813
3ag. SeeMail bag. Waterbns GAas LUrDeT, J. StUDDETIS, ... ...eeerrnsee oer .. 586,748
Bag lock, H. 8. Gaskill...........ccooiiiiiiiiiiininnn Gas fixtures, swing joint for, H. P. D ... 586,841
Bait, artificial, H. R. Osborn Gas manafacturing apparatus, A. E. Aldrlch ...... 586,923
Bale tie, Edinger & Crane......... Gate. See leway crossing gate
Bale tie, adjustable, P. K, Dederi Gearing, .. 586,614
Baiingsprese, roller, J. F. Swinn cesseaee X Glove, 586,588
Bar. See Bicycle handle bar. Car draw bar. Rail Glove cut,t,lng dle L. A. Va 586,579
splice bar. Glove fastener, W. B. Page... ... 586,928
Batteriplates, active material for secondary S. Glove fastener, F. F. Raymond, 586,692
osenthal 586,627 | Grain binder butt adjuster, B, k. Stew 586,634
Bearing, ball, W. Hoag. .. 586,769 | Grain cleaner and separator, J. C. Ben: 586,756
Bearing, ball, G. Wood .. 586, Guard. See Sewing machine needle guard Trol-
o pat Cy qophlen S| e
edstea oster. . Handle See Blc cle handle.
Bedstead lock, G. H. Cline.. .. 586,08 | Harp, P. Stark B
Bell, bicycle, 1. G. Ma.rtin .. 586,954 | Harrow, drag, L. T. Evans.. .. 586,
Bicycle, E. Dederick.. .. 586,59 | Harrow for racecourses, G. E. Guerne . 586,737
Bicycle, K. W. Mallett. . .. 586,611 | Harrow, rotary, Curry & Slinker 586,595
Bicyc eattachment w. 586,591 | Harvester and separator, combined, J. L. Slatton 586,782
Bicycle frame. A, F. Tem 586,639 | Hat fastener, J. Stauber. . 586,630
Bicycle handle attachment J. Godfre 586,807 | Headlight, C. Bash.........
Bicycle handle bar, J. G- 586,678 | Headlight, dash electric J.
Bicycle handle or grip, G. 586,830 | Heater. See Klectric heater. Stomge heater.
Bicycle holder, G. W. Dot 586,681 Tire heater.
Bicycle or other velocxpede, L. Sturges .. 586,880 586,761
Bicycle pedal, C. F. Lancaster........ .. 586,608 586,663
Bicyc e stand La Barre & Hill .. 586.741 Hook See Lacmg hook
{cyc e support, W. Ha, .. 586,817 [ Hoop. See Embroidery hoop.
cycle support, J. E. . 586,619 | Horse starter, R. E. Sherman ,929
Bicycle support, foldi: .. 586,902 | Horseshoe, elastic, M. W. Lowes. 558
Bicycle supfert peda .. 586,629 | Horseshoe, soft tread, L. D. Saxton. 646
1cycle, wa/ 3 586,851 | Hub, vehicle wheel, H. L. Eaton... 548
Block. See Printer s ce cream disher, J. E. H. Crea ,807
Blotter, revolving, G. S. F‘oster 586,815 | 1ce cream freezer, C. H. Ackerman.. ,538
Boats, device for aunching life or oth o Index, C. C. Smith ,875

Beebe
Boiler.
Boiler, W. Radcliff..
Boilers. apparatus o

steam, J. Watt.......cooooiiiiiiiii ceniiiaie.,

Bolt lock for communicating doors, W. H.-Taylor 586,675
Book and carbon sheet, holder therefor, manifad

memorandum, F. u

Bookbinding, T. ¢. Kenworthy
oo cashier's and sa.lesman’s check, C. I Lo-

Boring or drilling machine with means for driv-
ing rods, bars or tubes into holes drilled, com-
bined multiple, V. & G. Jetley..

Bottle filling machine, T. Robens

Bottle locker, automatic, J. J. Reifg

Bottle, non-réfiliable, T. B. Worthibgton.

Bottles, machine for feeding stoppers auto
cally to, N. Muslar..

Bottles or other vessels {
capsules or containers charged wi h liqueﬂed
%r (S:(émpressed gases, apparatus for chargmg,

................. ,632

Bow, H. C. Peters 5,713
Box, See Cardboard box. Folding box. Knock-

down box. Match box.
Brace. See Shoulder brace.
Bracket, A. TAUDEIt.......ccccevierrrenroseneronecnns 586,881
Brake. See Car brake, Sewing machine brake.
Brake mechanism, fluid pressure, O. B. Mo sher. . . 586,561
Breechloaders, limit u.nd retaining device for

operating bars of, Mason.. veeneseneesss 5806,

© 1897 SCIENTIFIC AMERICAN, INC.

,693 | Lantern and illuminated sign for street cars, W.

Indicator. See Scale indicator. Vaive indicator.
tand, W, L. Stewart...........cooevuueee.

and, seif- closmg. A. K. Sagen
ated conductor, flexibly, J. H
sulator, electric line, J. J. Tracy..
Jack See Pumping jack.
J; ap%ln. method of and apparatus for a.pplymg, J.
Jar top, T F Sulhvun
Knockdown box, 1. E. Wiedersheim, J T..
Lace fastener, E. D. Heinemann
Lacing hook, E. Kempshall
Lacing, tipped, E. Kempsh:
Ladder, convertible step, H S ‘Williams.
Land roller, J. M. Miller,

0
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Leather-like substances, producing, R. Lissauer..
Lenses of light Fproject,ors, protective device for

dispersing,

Lightning arrester, swi
Liquid vessel, G. W. Bro
Lit! litm;e, test for ma.nufacturmg, W.H. Wil-

Lock. See Bag lock. Bedstead lock. Boltlock
Cistern cover lock. Nut lock. Padlocl
Lock, gooth & Davisson

Locomotive cab window, W. P. F. Carroll. .
Loom, W. P. Kirkpatrick.......cooveveevuneinnns vue

(Continued on page 78.)
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Wovertisements.

ORDINARY RATES.

Inside Page, each insertion, = 75 cents a line
Back Page, each insertion, = = $1.00 a line

§® For some classes of Advertisements, Special and
Higyher rates are required.

The above are charges per agate line—about eight
words per line. This notice shows the width ot the iine,
and is set in a% ate type. Engravings may bead adver-
tisements at the same rate per agate line, by measure-
ment, as the letter gress Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the fullowing week’s issue.

00D or PIETAL WORKERS

without steam POWer can save
time and money by using our

Footandfand Power Machinery
SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.
SENECA FALLS MFG. COMPANY,

695 Water St., Scneca Falls, N. Y.

SCIENTIFIC AMERICAN SUPPLE-
MENT.—Any desired back number of the SCIENTIFIC
AMERICAN SUPPLEMENT can be bad ac this office for
10 cents. Also to be had of newsdealers in all parts of
the country.

SHAPERS,PLANERS .DRILLS,
MACHINE SHOP QUTFITS. TOOLS
AND SUPPLIES. CATALOGUE FREE

SEBASTIAN LATHE CO 120 CULVERT ST. CINCINNAT 1.0,
antee. We have

TO0LS =

ing Tool Manufacturers for Fifty Years. . «
WALWORTH MFC. CO.,
20 OLIVER STREET, BosTon, Mass.

LATHES

FOR

CGUNSMITHS, TooL
MAKEeRS, EXPERI-
MENTAL ano REPAIR
WORK, ETc.

Send for Illus. Catalog.
W. F. & Jno. Barnes Co.
1999 Ruby Street,

ROCKFORD, ILL.

THE CARBIDES AND ACETYLENE
Commercially Considered.—By T. L. Willson and J. J.
Suckert, Ph.D. A consideration of the carbides and
acetylene from a commercial point of view, preceded by
a brief history of these compounds, the methods of
their formation, and their chemical and physical prop-
erties. \With 10 illustrations. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, Nos. 1015 and 1016. Price
10 cents each. To be had at this office and from all
newsdealers.

ARMSTRONS

L WER& FOOTI

Every kind of
Tool for Steam,
Gas, and Water
Fitters. Every
Tool has our
personal guar-

PIPE THREADING
—AND—
CUTTING-OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
Water, Gas, and Steam Fit-
ters’ Tools. Hlngfeod P|pe Vises.
Eereatty ackmousiye 10 be
& universally acknowledged to
THE BEST” 'Send for catalog.
THE _ARMSTRONG MFG. CO.
Bridgeport, Conn.

AMERICAN PATENTS. — AN TNTER-

esting and valuable table showing the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December
31, Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 1002. Price 10 cents. To be had at
this office and from all newsdealers.

“Queen” Builder's Transit

IMPROVED TRANSITS AND LEVELS

Graduated entirely on our large divid-
ing engines. S8pecial award at World’s
Ifair. All kinds of Engineering, Sur-
veying and Drafting Instruments and
Materiais. 220 p. Illustrated Catalogue
mnlled free only if this ad. ls mentioned

& CO
1011

QUEEN
hestnut St., Philudelphin

TRANSI’I‘S AND LEVELING INSTRUMENTS.

ApJ0S mm,n BENCH LEVEL

Bottoms
ound true,
als ground

SR on s e e A graduated.
Size 4 in. to 18 in. Price $2.50 to $8. For book on the level

C. F. RICHARDSON & SON,
P.0.Box 977, ATHOL, MASS,, U.S.A.

Tew Supplement
(zatalogue!

*eeee

An entirely New Supplement Catalogue is
now ready for distribution ; it includes
all of the papers up to and including
the first half of the year 1897. It is ar-
ranged on a clear and easily understood
plan, and contains 10,00 papers more
than the former one. It will be sent
free to any address in the world on ap-
plication.

A special edition on heavy paper,
handsomely bound in cloth, has also
been issued. It is supplied at the
nominal cost of 25 cents, and thus ena-
bles the possessor to preserve this val-
uable reference catalogue.

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

Sf muttm

merican.

v

Mechanical & Archi*ectural Drawing; Marine,
Stationary or LocoL_.¢ive Engineering;Mining;
Prospecting; Metal Pattern Cutting; Plumbing;
Railroad, Hydraulic ¥
Municipal, 3' GUURSES & Bridge p'
Engineering; Surveying and Mapping; Book- P4
Keeping , Shorthand Eugllsh Brlncheu >
‘Archi M:

All who

study GUARANTEED SUGGESS

Fees Moderate, Advance or Instaliments.
Circular Free; State subject you wish to study.
‘Internstional Correspondence Schools, Box 942, Scnuwn, Pa.

ONLY ALL Belt * P"“Qv

WROUGHT STEEL
Unbreakable, very

in the World.
light. Positively safe. Extremely
high speeds. Perfectly balanced any
speed. Cheap first cost and power
saver. Steel bushings to fit any
shaft. Up-to-date dealers will se-
gure r?egl ory For price and
esc on, W.
MBRICAN PULLEY CO,
8th and Hamilton Sts., Phila., Pa
g~ See SCIENTIFIC AMERICAN, Feb. 6, 1897, page&

Buy Telephones|

THAT ARE GOOD--NOT *‘ CHEAP THINGS.”’
The difference in cost is little. We guarantee
our apparatus and guarantee our customers
against loss by patent suits. Our guaran-

tee and instruments are both good. i
WESTERN TELEPHONE CONSTRUCTION CO.

250-254 South Clinton St., Chicago.
Largest Manufacturers df Telephones
exclusively in the United States.

HOUTS AUTOMATIC TELEPHONE SWITCHES

Some of its advantages: 1st. It is strictly
automatic. 2d. It completely does away
with the “ manual” switchboard. 3d. Con-
nection between subscribers is direct and
instantaneous. 4th. No central office ope-
rator to hear, delay, or interrupt conversa-
tions.  5th. Uni drm and uninterrupted
service at all hours of day or night.

This appliance is sold outright or
B leased, at option of customer, and fully
guaranteed
Send for illustrated circular 8. A. to
outs Automatic Telephone Swnch
Co., Parker, So. Daketa, U. S. A.

POWER = PRESSES
for the manufacture of
HARDWARE SPECIALTIES,
Spoons, Buttons, Locks, Shovels, etc.

for all operations in_the manufacture
of Metal Goods. Improved Clutch
Relief, no Clicking, Presses changed
to order to suit any special require-
ments. Send us full partlculars, stating
what {on wish to make. Machines fit-
ted with Automatic Feed and Ejectors,

F. S, & G. L. BROWN,
27-29 Fort Ave., Baltimore, Md.

€yeler Machines.

We can furnish the Latest Improved Eyelet Machines
for making shoe eyelets and special eyelets of all
descriptions. We are also builders and designers
of Special Wireworking Machicery.

¥~ Semd for Circular.

BLAKE & JOHNSON,
P.0O.Box 7, WATERBURY, CONN., U. S. A.

GATES ROCK &
ORE BREAKER,
yorsy Steam Qre Siamp,

@\ Mining Machinery,
% ‘ 50 years experience as builders.

GATES IRON WORKS,
Dept. C, 650 Elston Ave., Chicago,
On receipt of ten cents 1n scamps (practically 25% of re-
tail price) we will send you one of our .

*%-Inchn AUGER BITS

DRAWING AND DESIN NG

A fine cutting tool, perfect clearance, especially goo
in hard 'wood and for end bori npg S

§¥ Send for Circulars ¢“ S A,” Free.
THE FORD BIT CO., Hon.vom:. Mass.

“II*CQIIS = About=Cools”

Every Mechanic, Metal Worker, or
person interested in Machine Sup-
glies should have our new 18!1;? Tool
atalogue 1t contams 710 pages, size
0}¢x7l6, and is an exhausﬂgve and
lnatructxve list of all tools that may
be required. Handsomely bound in
cloth, express paid on receipt of $1.
Mon pald for book will be refund-
ed with first order amounting to 810
or over. Send stamps or money or

MONTGOMERY &80.

MAKERS AND JOBBERS IN

1 FINE TOOLS,
106 Fulton Street, New York City.

ELECTRO MOTOR, SIMPLE, HOW TO
make.—By G. M. Hopkins. Description of a small elec-
tro motor devised and constructed with a view to assist-
ing amateurs to make a motor which might be driven
with advantage by a current derived from a battery, and
which would have sufficient power to operate a foot
lathe or any machirie requiring not over one man pow-
er. With 11 figures. Contained in SCIENTIFIC AMER-
ICAN SUPPLEMENT, No. 641. Price 10 cents. To be
had at this office and from all newsdealers.

SCREW-CUTTING DIE HEADS
3 SELF-OPENING and ADJUSTABLE.

The best die head on the market. Some ad-
vantages over ‘“ others,” viz.: Theyare
smaller, stromzer. more compact bave no
levers rrlnn, cannot be clogged by
chips, are a| ays rellable. and the prices
are right. descr’tptwe circu-
lar *“S.'A.” Our dle eads are furnished
= in sizes suitable for cutting threads from
No. 17 wu'e gauge to 6 inches diameter inclusive.
GeoMETRIC DRiLL Co., WEsTviLLE, CT.

CHAS, CHUR CHILL & CO., London, England.
EUROPEAN AGENTS ] G L ntiaia

“IMoON” AUTOMATIC GREASE QUP

It has beveled leather washer which insures
a tight joint and smooth working.
Washer can be expanded by adjusting a
screw. The spring and plunger are controlled
by the thumb nut on t% of cup. The feed
isregulated by screw. ese excellent fea-
tures are leaders of others.

If you are interested, talk to us.

AMERICAN INJECTOR CO.
331 Congress Street, W,, Detroit, Mich,

T [0 0b
CATMOGUE

PONBORRIE
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Loom dobbies, leno motion for, H. Bardsl
Looms, warp beam brake for, Bierce & Mc
Lubricator. See Axle lubricator.
Lubricator, J. K. Reese ... .......ceotiviiiieneennnns
ldacaroni drying quaratus, W Vater
M etoslgmdle. Gartner.
M ibag, S. Bayless
Mangle, E. usden..
atch box, M Va.uderpo
atch making machine, J. P
atch safe, H. H. Brown..
edical apparatus, induction ~coil for, H. C
Porter.
-go-round, marine, A. A. Soderberﬁ
apparatus for picking or washing,

llen.. 586,

'ze:éég

EEZNEE

M

éé?éé

g %8 £

.. 586,
586,
" a5,
. 586,

847
586,689
586,831

Meter, SeeElectrrc meter. Electrical meter.
Microtelephone, Ipenden t, F. Muller
Milk, apparatus for pasteunzmg,H Atwood
Mill. See Rolling mill.

Mlnmg giant, ydrauhc..l P. Simmons..
Moulds, method of and apparatus for
sand, S. J. Adams..
Mosaic work G. H. Jon

Motion into rotary motio T
verting reci}}rocanng Ulnch & Wlt.tke 0000000 ,829
Motion, means for transmitting, F. F. Parsons. . . 586,563
Motor.  See Electric -motor. ~ Electromagnetic
motor. Rotary motor.

Motors. controller for fluid pressure,
Knight
Mowing machine, J. Pine.

Music leaf holder, O. Sell...

Nail. See Shoe nail.

Nailing machine, H. W. Morgan.................... 586,711
Nickel-in-the-slot machine attachment J. Paupa. 586,690
Nut lock, J. Dickason . 586,546
Nut lock, H. K. Hall opete 586,660
Nut lock, A, W. Lawson 586,905
Oil can, G. A. Rawhouser................ 586,781

Order blank and recexpt

ut.
Padlock ‘W. H. Taylor..
Padlock permutanon, ¥.L Arlmgton
Pail, milk, J. Turck
Pan. See Bed pan. Dust pan.
Pan for culinary purposes, covered, G De|seroth 586,706

Paper bag machine, E. E. Claussen.. . 586,735
Paper box machme. C. F Taylor.. . 586,803
Paper case or tube, R. M. Clark.. . 586,704
Paper cutter, roll, C. O. Sobinski.... ...l 1 586,672
Paper tubes, etc., ’tool for shapmg en M.

Clark . 586,703

. 586,949
Pen, fountain, B. V. Eaton....... ...... . 586,541
Pencil holder, W. H. Benfor . 586,585
Phantoscope, Jenkins & Armat. . 586,953
Picker check st rap, T. Mooney. 586,796
Pipe. See Tobacco plpe
Pipe making machine, W. D. Sherman... 586,569
Pipe wrenc ad ustable, A. E. Fauver .. 586,507
Plane, C. A . 586,712
Planter. J. A Pntclmrd . 586,867
Plow, C. T. Cra . 586,545
Pneumatic press, P ‘C. Blaisdeli. . . 586,946
Poke, animal, J. Moore . 586,743
Polysulfids, makmg, . Von S . 586,567
Potato cutter, 8. A. Graham.. .. 586,844
Powder and making same, s
. 586,586

Pressmg rousers, etc., apparatus for, G. Wlnta-

| D 00000 A0 000 BaEARC 000N OED o OO0E00R0 .. 586,887
Pressure regulator, J. M. Foster (reissue).. . 11,621
Pressure regulator. h draullc F. R. French. 586,598
Printer’s block.J. L. Lee.......cooviiiiiieanieaeenns , 557
Printer’s blocks, machme for dressing, Schraub-

stadter & Schilling. . 586,917
Printing machine, A. K. Harris et al . 586,
Printing press folding mechanism, W. H. Jessu 586,903

Printing press Sheet delivery mechanism
Scott.

Printing 9
Prism, erecting, C. S. Hastmgs
Propeiler, buoyant, G. H. Pond 586 0
Propelling mechanism for vessels, C. N Duttou
Pruning shears, G. A. Kemper..
Pulverizing machine, J. C. Clark.
Pump condenser, L. Schutte..
Pump for acids or other hqulds, J. T. Morrow.
Pump, oil well, k. A Garbu
Pumping engine, A. ‘W. Au
Pumping jack for wells, F. J Moser
Puzzle, . Geye
Rail sphce bar, M. W. Thomson.
Ral.lI system, electromagnetic thi

=
S

g égéégggégﬁ‘gs
& Epers

Railwaj

der Valk . 58€,518
Railway, conduit ele K. 8¢ 586,602
Railway crossing gate, H. W. Burleigh.. 586,092
Railway rails, detector bar for, W. Daves. .. 586,788
Railway signa,, w. H. J 3 Lance.. .. 586,609
Railway switc: ll. V ...... .. 586,892
Railway switch H Sherwood .. 586,670
Railway switc] n C.T 586,918
Raxlwa{1 switch pomt controlllng apparatus, C.

UINBONL. /553556 saesssnesenssesnasessssasssnans 586,797
Railway system, dectric, H. P. Wellman.. . 586,920
Railways, rope gripper for cable, Eaves &’l‘on re 586,762
Rallways. underground system for electric, Krotz

& en 0o0a 586,852
Range finder for fiel es, J. 586,667

Razor, safety, R. 8. Bradley....... 586,589
clining chair, swinging, W. G. Cr« 586,767

tecorder. See Current recorder.

tegulator. See Hydraulic pressure regulator.

Pressure _regulator.

Renovator, W. H. ThOmMPSON..... ....cceevevenenss 586,882
Reservoir, carbonic acid, J A. Griffiths. 586,684
Rheostat, O. H. & A. F. Pieper......... 586,864
Rocking chair, C. J. Michaelson 586,859
Roller.  See Land roller
Rolling mill, C. H. M 586,732
Rolling mill’ feed table. J A Potter. . 586,866
Rotary motor, G. B. Shepard.. 586,733
Rotary shears, J. F. Dittman... 586,808
Rotary steam engine, Callende 586,895
totar%vsteam engine, H. F. Renaz..... 586,694
afe, 586,930
afety trap, J. N 566,618
aw table gage, F. H. Saxton 586,695
cale, automatic computing, E.C. & A. U. Smith 586,876
Scale lndlcator, E. Stebinger.................cc..... 586,631
Scale, wei, sg ing and computing, M. R. Hubbell.... 586,553
Screen. See Separating screen.
crew machine, metal. 8. L. Worsley. .. 586,922
crew wrench, C. Hall........ .......... 586,738
eam or joint, sheet metal, G. M. Gross.... .. 586,658
eat. See Spring seat.
eparating screen, T. H. Edmonds . 586,724
ewing machine attachment, W. A. Scott 586,872
ewing machine brake, T. A. Teate....... 586,576
ewing machine needle guard, W B 586,838
Shade attachment, window, E. J. C 586,722
Shade, door, R. H. Flshbaugh 586,656
Shade rollers, holder or supp:
Sloci . 586,698
Shears. See Pruning shears. Rotary shears.
Sheet metal vessels, machine for operating on,

E.P. HoldeND......ccooevviiiiinnnnnnenns . 586,661
Shoe nail, C. F. Roth 00 586,936
Shoulder brace, E. Flicek... .. 586,842
Signal. See Railway signal.

Signaling apparatus, electncal A. A. Andersen.. 586,891
Slate, R.T. Patton.. ... 586,913
Sled, hand, J. Wale.. ... 586,644
Sleigh runner, attacha e, Hobbs & Wentworth 586,848
Smelting furnace, J. D. McDonald 586,910
Spectacle case, J. H. Hammer.. 586,816
speed indicating bell. J. Clement. 586,544
Spindle. See Magneto spindle.
Spindle, A. Gartner ......... 589,789, 586,791
Spoke, vehicle, E. Brule. X
Spring. See Ad ustable sprmg Elliptic spring.
Spring seat, J. COMPIN.......coceviereeernrernnneanns ,837
Stacker, pneumatic straw, Huber & Miller.. , 128
tairs, moulding for edges of, C. E. Knapp ........ 586,739

Stard. See Bicycle stand.

tay. dress, A. risdorfer ............
Steam boiler, W, C. Stuckel...
Steam boiler, J. F. Wakefield.
Steam engine, C. N. Dutton.
Steam engine, C. F.Sparks. .
Storage heater. J. F. clroy .......
Storage tank, self measuring, J. H
Stove or range grate. E. Weiss
Strainer, cistern, I. Holmes..
Strap. See Picker check strap
Switch. See Electric switch. Railway switch.
Switch mechanism, electrically actuated, W. S.

........................................ . 586,679

. Woolley
Table. See Rollmg mill feed table.
Tank. See Flushing tank. Storage tank. Water

closet flush tank.
Telegraph cable, J. M. Barr..............
Telephone attachment W W. Beck.
Telephone attachment, S, C. Houghton...

‘ (Continued on page 79)
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WILLIAMS’
SHAVING SOAPS.

SOLD EVERYWHERE.
Williams® Shaving Stick, 25 cts.
Genuine Yankee Shaving Soap, 10 cts.
Luxury Shaving Tablet, 25 cts.

Swiss Violet Shaving Cream, 50 cts.
Jersey Cream (Toilet) Soap, 15 cts.

Williams® Shaving Soap (Barbers'), 6 Round Cakes,
11b.,40c. Exquisite also for toilet. Trial cake for 2c. stamp.

THE J.B.WILLIAMS (O,
GLASTONBURY, CONN.

[ONDON, 64 GREAT RUSSELL ST . WC SIONEY, 161 CLARENCE ST

THE COPYING PAD.-HOW TO MAKE
and how to use; with an engraving. Practical directions
how to pregare 'the gelatine pad, and also the aniline ink
by which the coples are made, How to apply the written
letter to the Sp , how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No,

43N, Price 10 cents. For sale at this office and by ali
newsdealers in all parts of the country.

DORMAN’S
VULGANIZERS

are used all over the world.
Exclusive Manufacturers of Steam Ma-
chines for Rubber Stamps. We also make
Dry Heat Vulcanizers. Complete outfits
from $10 to $1,000. All Stamp and Stencil
Tools and Supplies. Brass and Steel Dies

for all purposes. Scals, Engraving and
Die Sinkin, of all kinds. ~Established 1860.
Printing

resses, with complete outfits,
from $1 to $100. E¥— Send for Catalogues

| F. W. DORMAN C
121 E. Fayette St., Baltimore, Md., U. S. A.

CONTRACT WORK EXEC

L|GHT MECH‘\NIC‘\L S

NORTH WASHINGTON ST

The Van Norman e e
Umversal Bench Lathe.

A Lathe, Milling Machine,
Screw Cutter and Universal
Grinder_in one tool. The
best tool made for all kinds
of small work. Made by
Waltham Watch Tool Co.

SPRINGFIELD, MASS.
8F~ Send for Catalogue.

RTALOEURE
ATALOGUES FREE 10 _ANY %nnazss
a‘fg

A YN0Y el

UTED FOR

PECIALTIES

O- ROCHESTER ny.

Experimental Science

By GEO. M. HOPKINS.

17th Edition Revised and Enlarged.

840 pages, 782 fine cuts, substantially and
beautifully bound. Price in cloth, by mail,
$4. Half morocco, §5.

This splendid work is up to the times.
It gives young and old something worthy of
thought. It has influenced thousands of
men in the choice of a career. It will give
anyone, young or old. information that will
enable him to comprehend the great im-
provements of the day. It furnishes sug-
gestions for hours of instructive recreation,

Send for illustrated circular and
complete table of contents. . . .

MUNN & CO., Publishers,
Office of the . . .
SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORK.
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OSBORN'’S

Prosgetor’s Tield Dook aod Guide,

THIRD EDITION. JUST READY.

The Prospector’s Field Book and Guide in the Search
for and the Eas Determination of Ores and other Min-
By Prof. H. 8. Osborn, . 58 engravings.
Third edition, revised and enlarged. 29 pages, 12mo.

al E‘che $1.50 by mail, freeof postage, to any address in

A Descriptive Circular, illustrated, 4 pages, quarto.

qiv g)thc Jull Table of Contents of the above volume, sen

ree to any one in any part of the world who will furnish
is address.

8 Our New and Revised Catalogue of Practical and
Scientific Books, 91 pages, 8vo, and our other Catalogues,
the whole covering every branch of Science applied to the
Arts, sent free and, 'ree of gosl,aqe to any one in any part
of the world who will furnish us with his address.

HENRY CAREY BAIRD & CO.,

INDUSTRIAL PUBLISHERS, BOOKSELLERS & Iupon'r:ns
810 Walnut St., Philadelphia, Pa., U.S.A.

NOW READY.

“Inexpensive
Country Homes.”

A Practical Book for Architects, Bwilders and those
Intending to Build.

A handsome cloth-bound portfolio, consisting of 96
pages 11x14, printed on heavy plate paper, and con-
taining 43 designs, with floor plans, of practical,
tasteful and comfortable country homes, ranging in
cost from $1,000 to $5,000 complete. The designs
bhav.ee been carefully selected as embodying the best
efforts of various architects throughout the country.
Every one of the houses has already been built,
and all of the illustrations are balf-tone engravings,
made direct from photographs of the completed
structures, taken especially by the SCIENTIFIC
AMERICAN artists. In many cases two perspective
views of thesame house are shown. Several illus-
trations of inexpensive stables are also included
among the designs.

The location of the dwellings, the cost,owners’and
architects’ names and addresses are given, together
with a description of the dwelling, thus enabling, if
desired, a personal inspection of the dwelling or
direct correspondence with the architect or owner.

Architects, Builders, and those intending to build
will ind many new and valuable suggestions among
the up-to-date designs illustrated in this handsome
portfolio.

Price, $:2.00 by mail, postpaid.
MUNN & CO., Publishers,
361 Broadway, New York City.

SO SIMPLE A CHILD CAN USE THEM
SUNART

MAGAZINE CAMERA.
Folding Cameras.
All sizes ranging in price from
$100. migrlia%t J ul:nor, I x
3}6 plcture. $5.
§#¥ Send 2 cent stamp for
Illustrated Catalogue.

SUNART PHOTO CO.
ROCHESTER, N. Y.

5 AQUEDUCT STREET,

WE MAKE HIGH GRADE

STEREOPTICONS,
<+ MAGIC LANTERNS

and aecessories which will assist

scopic lantern slides of the human
blood, either normal or diseased.
I Call or write to
PETERS, MANTZ & CO.,
ufacturers and {)ateutees,
125 and 127 Worth St., New York

HARDTMUTH'S » DRAWING PENCILS

KUH I-NOOR copviNG PENCILS

TIS BEST PENCILS MANUFACTURED
EVEM’ ARCHITECT, DRAUGHTSMAN. ENGINEER. 0‘0/’”4‘]. ﬂfﬂ&
ANG 5;!/??0//5 USING PENCILS SHOULD IRY Tt

-

ONCE TRIED. ALWAYS USED THERLAFTER'
FORSALE BY AH. STATIONERS AND ARTIST'S MATERIAL DEALERS

LE FREE ON APPLICATION
Fﬁ\I/OR RUHL & CO. IMPORTERS.

WEST HOUSTON S5TR. NEW YORK.

AW FABER

Mannfactory Established 1761.
LEAD PENCILS, COLORKD PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS' RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.
78 Reade Street, - - - New York, N. Y.
Mannfactory Established 1761.

ROTARY ENGINES.

The various efforts that have been made by invent-
ors during several generations to overcome the de-
fects of this form of motor were discussed in a
series of articles published 1in the

Scientific American Supplement,

Nos. 1109, 1110, and 1111, issues dated
April 3d, 10th, and 17th, 1897. These articles give
the history and development of the Rotary Engine
from the year 1588 to the present day. The engrav-
ings which accompany the article have been pre-
pared from works on the subject of Rotary En-
gines and from patent drawings of recent inven-
tions, many of them showing devices of the greatest
ingenuity and interest. Copies 10 cents each.

MUNN & CO., Publishers,
361 Broadway, New York City.
SUPPLEMENT, $5.00 a year.

Combined rates, with
HCIENTIFIC AMERICAN $4

Te]ephone signaling relay and circuit, A. 8. Wil-
IS . v eerreesnnrennerssassensssennnee
Telephone switchboard, H. V. Hayes..
Tie. See Bale tie. L
Tire, F. J. FT@EBR......cceoiiinreiiieaiiaicnceaainns 586,764
Tu(izlcassiigs. 1tievice for drawing air tubes into,

Tire heater, J. J. A. Morath..
Tires, air pump for tpneumatic, C. Diss.
Tires, leak stopper for pneumatic, P. E.
Tires puncture proof, rendering textile pueuma-
tic, L. H. Stodder..
Tires 'to vehicle wheel
Friedrich & Eustice..
Tlres, et,c.1§ valve for use
agot.
Tobacco pipe, C.'W. Valentine..
Tool, combination, B.Ibelli.
Tool, combination mechanical, G. M. McElhott
Torch, gasolene, L. Anderson

Toy or puzzle, J. Zwick.....

Trace holder, T. J. Hatfleld.. 7

Traction engine, H. H. Shep herd, 586,873

Tramways, apparatus for working electric, ol
ADNAErBON. . uuiiiieiieiinntseeiannnaesseseesnnnnass 586,652

Tra{) See Fish trap. Float trap. Safety trap.
Trellis, Warren & Clark (reissue)
Trolley, W. Willett........
Trolley guard,J. M. Kirke
Trolley pole, C. N. Dutton
Trousers Srotector, B. N
Truck and stand, barre P. F. Swart.
Turning machine, ball, E. Rive
’I‘ypewriting machines, word cuuuter for, C. H
Underwaist, L N. Fooks
Valve, J. H. Bro

smmedy.

Valve, bleeder, W. Ko
Valve, electrically operated,

F. McDonald........ 586,561
Valve for car heating systems J. F. McElroy ..... 586,616
Valve for water and steam piping systems, waste,
Neumeyer & Young . 586,779
Valve indicator, J. Knickerbacker. .
Vehicle storm front, S. E. Farrow........ 586,7

Vehicles, circuit controller for electric, K.

sen.. .
Velo cipede ste
aghing mac . ierguson
Washing machine, H. C. Swaffor
Washing machine, W. A Wallingford
Wstchmaker‘stool E. L. Ovrejorde..
Water bag, R. W. WOOADULY ..........c.reenrs eeee

Water by alternating electriccurrents, purifying,
E. Verstraete.........c.coc.euiiiennnnns
Water closet flush tank, B. M. {
‘Water purifier for steam borlers, W. rvmg
Water s é)ply system ustin
hee Cycle w'heel Elastic wheei.

wheel.
Whi IP socket and rein holder, combination, M. D.

ete 586,744
Wire barbmg machine, A, J. Bates......... 586,945

. 'Ba
Wire stretching and staple pulling device,
MCEIrOY....ooiiiiiiierineiennns
Wire swaging machine, L. Coo! .
Wires, etc. compensatlnz device for, H. Bezer.. 586,587
Wood bun m%'i achine, A. Ball................ .. 586944
Wrench. See Pipe wrench. Screw wrench.

DESIGNS.

Ardvertlsil}/g frame A King..oovoiiiiieiiiiiinnnns 27,404
Badge, 27,313
Ba, dge. . t 21,374
Building strut or column, C. M. Horton 4,394
Calculating machines, case for wage, King & Tay- 27,39

. B. Brown..
(‘arpet Moffat & Brown.
Carpet, L P ret.

412
Carpet. Stewart... 27,417
Check hook G. A. Chamberiain.. 7,387
Cigarette holder, E, Girard, 21,375
Coat hook and hat holder, 385

Colter brace, R. J. Darby
Cup, C. E. Haviland......
Curtain holder, Ball & B

Desk body, school M. Sherwood
Dish, cover, C aviland

S.
Lens for skylights, ete., F J Sullivan

Drinking cup, bicycle, S. Stiebel..... ... 27,379
Electric switches, brush for, C. Robbins.....27,392, 27,393
Flower pot,J. E. Blfgﬂ .. 21,380
Fruit jar shield, E. ller. 384
Ironing machine plate, A ‘R. Selden 21,396
Jar, G. Pendleton, Jr................ 27,38
Lawn pool, disk for, J. 8. Ben 21,399

21,402
Lifting jack rnme,H © 21,395
Metal mount, F W Lhesson . 21,397
Mop head, W. W. Ward J 21384
Packmé pot A. Mente . 21,382
Plate, C. E, Haviland 27,376
Screen, G. B. Snow... . 21,407
Snap hook, F. N. & E.'H. Reece.. . 27,386
Sprocket wheel chain guard H. H. R ... 21,389
Thread case or cabinet, E. N. Gilfillan........ 7,405, 27,406
Tombstone, G, S. Martin..... ... 21,418
Trimming, 8. Friedberger. 127409
Undergarment, J. Hirsh.. . 27,408
Vehicle step, W. Rennie 120,39
Wedge block, Standing & Brays . 27,388
Window guard A. 8. Froelich 27,401

TRADE MARKS.

Bicycle chains, Gebruder B ohler & Compan;
Butter, Elgin Creamery Co mpany.......
Candies, ice cream, and soda water bev

H. Francis, Jr......oooiieiiineriieinnnn 30,397
Canned and prese! uits, vegetables and

except salmon, R. C Willmms & Company..... 30,399
Chains made of mal 1eable cast iron, drive, Ewart

Manufacturing COmPaNY.........oceeeeeeee soeen ,425
Delicacies, certain named tahle, Otto Kuehne Pre-

8€rving COMPANY .. ovveivierreeerneeieseesansenns ,401
Flour, Power, Son & Company and Power

Brothers & COmMpPANY.......ccooiizeeeiiianeeeennss ,405
Flour and other products from reducing cereals

to comminuted condition, wheat, rye, and

buckwheat Everett, Aughenbau & Com- 20.404
Food in powdered form, stock, L. B. Lord . 30,410

Gu% and artlﬂclal straws, chewmg, Ohi
Hats, Crofut & Knapp C
Herbs powdered, Alonzo O. Blis pany.
'hydrauhc, Eureka Fire Hose Company..... 30,
powder and liquid blue, Z. Cherashny......
Ink for marking fabrics, chemical preparations in
the nature of, L. Hermsdorf.....................
Jellies, canned and preserved fruits, vegetables,
and pickled edibles, A. Vau ughan. ... .o
Mays(znnaise, a relish or salad dressing, M. E
2 L
Meat curries, Lytle Manufacturing Compan
Medicines for treating the eye, F. Reyno ds.
Metal polish, Harvey Chemicai Company..
Paper and envelopes, C. J. C
Perfumery and soap, A.
Phos horus and analogous chemical
Alvbright & Wilson, 30,
Reu}e%ifss for dyspepsia and stomach trouble, ol

Remedies for rheumatism and diseases of the
liverand kidneys, S. B. Thompson..

Remedy for eczema, J. Wood

Remedy for morphine and alcohol habits, Cole &
Donaldson

Salves, ointments, corn cure, lmrment and kin-
dred preparatlons. M. Tempest..

Sauce, table, Scharff Brothers........

Scales. welghmg and computing, Compu mg 380'3:'1226

Stoves state of C. Noble.. .
Tablets for medicinal purposes, W.
Tablets of an antiseptic and germicidal character,

Brown Chemical Company........ ,412
Tonic, alterative and blood purifier,

OIPANY. ¢ et e teetiennnneeeeensnnnsasssesennnnes 30,420
Trees, hard fruit, Lon evity Apple Company 30,386
Tubing, metal, Pope Tube Company................ ,395
Weevil exterminator, D P. Ques enberr .......... ,411
Yarn and sewing cotton, cotton, J. & P C ats d

30,390 to 30,393

Army.

BUFFALO, N. Y. (Drawer C.)

has {Mon Tts Position Purelv On Tts
BICYCLE. mﬂ‘]t | P 5

Adopted and used by the United States
We are prepared to offer direct to
the rider special price where we are not

represented. Write us for particulars.

See Mechanical Description in SCIEN-
TIFIC AMERICAN, issue of May 15th.

THE MARTIN & GIBSON MFG. CO.

BELL ELECTRIC
BICYCLE LAMP

Specially adapted for bicycles,
carriages, mines, country use, sta-
bles, watchmen yachting, ﬂshing
Will throw light 100 to 150 feet.
Average life of llght tor bicycle
rider, 6 nights, and costing 11 cents

er week. Price, Lam&) comglete,
55 encils oz. incs,
ﬁu]hs 35¢. each.
ACK, Gen. Agent,
560 Boulevard NEW YORK CITY.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry

batteries, modern dry batteries, Hellesen’s battery.

Bryan’s batterg Koller’s battery, and the efliciency o.

dry cells. With three illustrations. Cont ned in ScCI-

ENTIFIC AMERICAN SUPPLEMENT, No. 1001, Price

ho gfnts. 1'0 be had at this office and from all news-
ealers.

HAWKINS' NEwW CATECHISM OF ELECTRICITY
A PRACTICAL TREA 'ISE

Engineers, Electricians,

Wiremen and Amateurs. 550

es, 300illustrations, bound

eather, pocketbook form,

Eold titles and edges, Strict-

ly “ Up-to-Date.” = Poatpaid,
3$2.00. THEO. AUDEL & CO.,
W63 Fifth Avenue, New York.

MICA WASHERS

For all mechanical uses. Perfect insulators.
Samples and quotations furnished.

A. 0. SCHOONMAKER, 168 William Street, New York.

Electric Battery Motors.

Motor No.1, 41n Fan
26 .. 25
75
..$1.25

Lgu w
5 x 7 Bunsen Cell.. ..

C. nquist,

South Clark St., Clucu.sn, Il

s ?;i Circular free.
STORAGE BATTERIES

THE WILLARD BATTERY CO, CLEVELAND,O.

“ “

by Draughtsman. Great

PUSITIUN WANTED talent for inventing ; ref-

erences. J.J. Thompson, New Hamburg, N. Y.

FU R SALE HooS I:;;en%}sy,e' No. N?Ag?ilr‘g:s

M. D. Landenberger, 1113 N Grand ‘AV., bt. Louis, Mo.

Dress Stasy

WE ASSIST NV NTORS.
MODELS 1daw l%rYﬁ%BI adison St lg%ul%ﬂg:

MACHINES, Corliss Engiiies, Brewers,
and Bottlers’ Machinery. THE VILTER
MFa, Co., 899 Clinton Street, Milwaukee, Wis.

CONTRACTS WANTED,

To_ manufacture Hardware Specialties, Pat’d Novelties
and Sheet Metal Stamping. Lang Mfg.Co., Racine,Wis.

TYPE WHEELS. MODELI LEXPERIMENTALWORI( BMALL MACHINERY|
_ NOVELTIES & ETC. NEW Y| STENCIL WORKS 100 NASSAU 8T N.V.

‘W ASHINGTON, D. C., Bliss Building.

Bliss School of Electricity

The only institution teaching practical electrical engin-
eering exclusively. Laboratory equipment excellent.
Courses open October 1st. Catalogue on application.

MANUFACTURE OF BICYCLES.—
very comprehensive article giving the details of con-
struction of every part of these vehicles. With 15 en-
gravings. Contalned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from all newsdealers.

‘WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.

W. E. CALDWELL CO.,
217 E. Main Street, Lou1sv1lle. Ky.

lEIIIGII PREPARATORY SCHOOL

Best recommendaticns, Young men are prepared for
Lehigh University, Yale, Harvard, Cornell, Princeton,
etc. Over seven hundred pupils of this school have
been admitted to Universities during the past eighteen

ears. For pa.rticulsrs a] to
v BRI, "Ph.D., Bethlehem, Pa.

16,500

KRAFTUBERTRAGUNGSWERKE RHEINFELDEN,

Society for the Utilization of the Water
Power of the Rhine N/Bale, Switzerland.
ED TO 30,000 H.

1)

at exceptionallv cheap rates and on the most favorable
lish themselves near the works, suitable land ou either the

Cheap lab

ab
For further informatign please address The Manager, Kraftubertragungswerke, Rhemfelden Swutzerland

A. P. DIcCkey MFaG. Co., RACINE, Wis.

Experimental & Model Work

Cirs. and advice free. Gardam & Son, 45-51 Rose 8t.,N.Y.

STRONG CASTLJ)?‘)VGS QUICK DELIVERY.

WORK TO ORDER.
ACME MALLEABLE IRON WORKS.BUFFALO.N.Y.

A well established firm in Germany wishes to represent
a good American house for Agricultural lmplements,
such as Mowers, Rea})ers, Binders, etc, not already
represented. gphcat ons to John Heywood Man-

chester, Englan
FOR SAL A full line of hollowware
patterns and flask; will be
sold very cheap, as the owner has no use for them.
Address, Hollowware. care of Scientific American.

ACETYLENE APPARATUS—ACETY-
lene number of the SCIENTIFIC AMERICAN SUPPLE-
MENT, describing, with fuli illustrations, the most
recent, simple, or home made and commercial apj arntus
for generating acetviene on the large and small scale.
I'he gus as made for and used by the microscopist and
student ; its use in the magic lantern. 1'he new French
table lamp making its own acetylene. Contame%;p
SCIENTIFIC AMERICAN SUPPLEMENT, No

Price10cents. T'o be had at office.
ABRBORUNDUM I
IANOND POWSER: A‘&é’s"’n’fu;% N
0 / 3 U

A 3
FAL

3

The Company 18 in a position to let electric energ{.
terms. They also offer to applicants wishing to esta
German (Badish) or the Swiss side of the Rhine, in the vicinity of important railway lines.
CNZ FOR
CATALOGUE
W.& D.MOGEY.
BAYO NNE CITY. N.J.
BAND FASTENERS R e
FOR TANKS

Need “SPECKS” send to

F. E. Bailey, for Optical
Catalogue, Sampf'e Case FREE
with Outfit. F. E. Bailey,
271 Wabash Avenne,Chicago,
Ilinois.

50 YEARS®
~ EXPERIENCE.

TRADE MARKS,
DESICNS,
COPYRICHTS &c.

Anyone sending a sketch and description may
quickly ascertain, free, whether an invention is
prcbably patentable. Communications strictly
confldential. Oldest agency forsecuring patents
in_America. We have a Washington office.

Patents taken through Munn & Co receive
special notice in the

SCIENTIFIGC AMERICAN,

beautifully illustrated, largest circulation of
any scientific journal, weekly terms$3.00 a years
B1.50 six months. Specimen copies and ND
BOOK ON PATENTS sent free Address

MUNN & CO.
361 Broadway, New i'ork.

66 " From things heard
HEAVEN A"D HELL and seen by EMAN-
UELL SWEDENBORG. The grandest, most interesting,
and instru r writtenon the subje re
d instructive book eve ittenon th bject. Mo
can be learned about genuine religion and the future
life than from whole libraries of other books. 453 pages.
Sent, XI mail on receipt of 60 cents. Address WM. H.
ALDEN, 2129 Chestnut St., Philadelphia, Pa.

A printed copy of the specification and drawing of
any patent in the foregoing list, or any patent in print
1ssued since 1863, will be furnished from this office for
10 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co.,
Broadway, New York. Special rates will be given where
a large number of copies are desired at one time.

Canadian parents may now be obtained b
ventors for any of the inventions named in the fore-
, provided they are simple, at a cost of $40 each.
licated the cost will be a little more. For fvll
ions address Munn & Co., 361 Broadway, New
ork. Other foreign patents may also be obtainea.

the in-

PusLisiep MonTHLY.

For sale at all news stands,
. oraddress

Those intending to build will find the very best practical sug-
gestions and examples of Modern Architecture in the handsomest
Architectural Magazine ever published . . .

““The Scientific American
Building Edition.”

Each number is illustrated witb a Colored plate and numerous
handsome engravings made direct from photographs of buildings,
together with interior views, toor plans, description, cost, location,
owners’ and architects’ names and addresses.
include seashore, southern, colonial and city residences, churches,
schools, public buildings, stables. carriage houses, etc.

All who contemplate building, or improving homes or structures
of any kind, have in this handsome work an almost endless series of
the latest and best examples from which to make selections, thus saving time and money.

SuascripTions $2.50 a Year.

The illustrations

SincLe Cories 25 Cenrs.

MUNN & CO., Publishers, 36! Broadway, New York

The Anderson Typewriter Beats Shorthand

© 1897 SCIENTIFIC AMERICAN, INC.

One Stroke Prints a Word.
720 Bennett Building, New York.
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Wovertisements.

ORDINARY RATES,

Inside Page, each insertion, = 75 cents a line
Back Page, each insertion, - - $1.00 a line

I For some classes of Advertisements, Special and
H {gher rates are required.

The above are charnes per agate line—about eight
words per line. This notice shows the width of the hne.
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment. as the_letter ress Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.
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America’s Strongest Bicycle—They Stand the Test

Send stamp for Art Catalogue telling all about above
test and others equally wonderful. Eight Models

AT $50, $60, $75. $100, $125.

The FARROW = -
COASTER

RN AUTOMATI and BRAKE.

'l‘he greatest improvement in cycles since the advent
neumatic tires. Perfect control of wheel; coasting
t lifting feet from pedals; increased safety. in-
creued pleasure.
‘Write for paruculnrs of this _most vsluable and
salable device. % AGENTS WANTE

ECLIPSE BlCYCLE COMPANY,
M. Box X, ELMIRA, N. Y.

1897 Oolu:gblqgkz Be
1896 Columbias S0O.
Hartfords $50, $46, $40, $30.

Pope Mfg. Co., Hartford, OConn,

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hammond, M.D. A val-
uable and lmerestlng paper in which the' subject ls ex-
baustively treated-from the followln, stand oints: 1.
The use of thecyclebr persons in healt! be use of
the cycle by persons dlseased. Contalned 1n "SCIENTIFIC
AMERICAN SUPPLEMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

DN/ FLRTSURFALS

CURATE&RAPI °'""ﬁ
RINDE tHBESl.Y&to{m;‘Enl fhoe

THE PARK SPRING SADDLE
UNEQUALED FOR EASY RIDING.

With the Park spring, the rider is relieved
from injurious jar, which is the
A TRIAL only unpleasant feature about
FREE, cycling. On rece Jac of price, we
will ship to any address a saddle
suitable for your weight, with the privilege of retum—
ing it after a week’s trial, it not_entirely satisfacto)
you to prepay express chmes and upon receipt of saddle
will at once refund money. (¥ Send for ca ree.
Wanted agents in every town, men or women. Send for
particulars. C. Z. KROH & CO., Toledo, Ohio.

What is the first part of a Bicycle
to look dull and old? Why,
the Spokes, of course.

HAluminum LCacquer

makes them bright. 35 cents will
bring you enough for one machine.

THE COLOPHITE MFC. CO.
97 Edgewood Ave., New Haven, Conn.

CROOKES TUBES AND ROENTGEN’S
Photograp —The new photography as performed b
the use of Crookes tubes as a source of excitation. Aly
about Crookes tubes.
MENT, Nos. 181, 189
903, 980, 1030 !&S

Scmgrmxc .%Mﬁg«i‘zll,CA‘lN!)szU 7?9145-

£ ! 9
1, 1053, 1056, 1057, also
SCIENTIFIC AMERIC. 08. 0 and 14, Vol. 74.
These %omsely illustrated SUPPLEMENTS contain &
most exhaustive series of articles on Crookes tubes and
the experiments performed with them. Among them
will be found Prof. Crookes’ early lectures, detailin,
very fully the experiments which so excited the Wm‘l!f
and which are now again exciting attentlon in connec-
t,lon with Roentgen’s photo phy Price 10 cents each.

To be had at this office and from all newsdealers.
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BEATEN FOR QUALITY OR PRICE o/

Dlﬂ NEW

KEEP Y

Nothin,
accum

and, to do it oomplet

Indorsed by all wheel men.
" Send )‘or Circular.

OUR WHEEL CLEAN

Particularly your tires and sprocket chain.
rots the former quicker than an
ation of lime or manure.

rush off

your tires as soon as {0\1 are through riding,
) y and thoroughly, use -

UsS
whlAn is constructed on sclenﬁﬂc rinci ?gs.
So flexible that it lmmedlatel
to the curves of the tire and t.
hand. Handsome, neat, compnct
Every repair kit 'should contain one.

For sale by all dealers, 25 and 50 cents, or from the maker,

OLIVER M. FARRAND,

ad usts itself
alm of the
rass bound

3 MAIDEN LANE, NEW YORK CITY.

BALL BEARING AXLES AND RUB-
ber Tires.—A paperread before the Carriage Builders’
National Convention, Philadelpbia, October, 1804, show-
ing the advantage to be derived from the use of ball
bearings and pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
992. Pricellcents. To be had at this office and from
all newsdealers.

FISCHER'S
CIRGLE Sy
DIVIDER AND ANGLE PROTRAGTOR

This instrument divides a circle into as man: nrts a
there are eighths or sixteenths of an inch in r

{ means of the points, which are marked *8” und "16."
It is a very useful and {lme-savlng novelty.

Instrument in cloth covered cket case, with direc-
tions, postpaid $1.50. KEU %’ & ESSER re"
Manufacturers, 44 Ann Street, New York,

IMPERIAL BALL BEARING AXLE

A wrmen Kuarantee with each set of axles.

97 PATTERN

8,000 sets in use.
Indorsed by the leading
X . carriage builders.

Reduces friction 75 per
cent. One horse can do the work of two. Mechanicaily
perfect. Can be put on old or new work.

Write for our Iuustrated Catalogue a
nials, which we send free on application.

Bearing Axle Dept., 184-190 Lake Street,

Rerlal Ball
Chicago, lll.

Improvements uented 1890 in the U. S., Canads, and Europe.
FIREPROOF, STRONG, LIGHT,
FLEXIBLE, EASILY APPLIED.

ASBESTOS MATERIALS, LIQUID PAINTS, STEAM-PIPE
AND BOILER COVERINGS, STEAM PACKINGS, ETC.

8 1Uustrated descriptive lists and samples free by mail.

H. W. JOHNS M’'F’'C CO.
100 WiLLIAM ST., NEW YORK.

CHICAGO. PHILADELPHIA. BOSTON. LONDON.

DENSMORE

The BALL-BEARING Type-Bar Joints mark an
era in Typewriter Construction.

OTHER SUPERIORITIES
ESTABLISHED :

LIGHTEST KEY "
T 0 UCH, because /
of the Compound =
Levers. GREAT-
EST SPEE1),
because of the

Convertible

Speed

Escapement.
MosT CONVENIENT PAPER FEED, because of
the Unique Paper-F‘lnzers and Ease with whbich
Platen is Turned to Show Writing.
BEST FOR BOTH ('ORRESPONDENCE AND MANI-
FOLDING, because of the Instantly Interchange-
able Printing Cylinders,

FREE. —Illusrrated Pamphlet “S. 4. contain-
im testimonials from the U. S. Government and
from Leading Concerns.

316 B’way,

Densmore Typewriter Go. %% %557
Bristol's Patent Steel Belt Lacing.

The simplest, chea est
and most perfect elt
asbenlng or all kinds

tin Sam-
ples smt ﬁ-ee.

The Bristol Co,

rimsueosomy  Waterbury Conn.,

READY T0 APPLY

STEAM YACHTS, NAPHTHA LAUNCHES

MARINE ENCINES

\% WATER TUBE BOILERS.

The Largest, Most Modern. and Complete
Yacht Building ‘Plant in the World.

s| Send 10c. in stamps for IUustrated Catalogue “8S. A.”

Gas Engine & Power Co. and Chas. L. Seabury & Co., Consolidated, Morris Heights, New York.

W PAY CASH FOR LIVE GOODS, Want
all kinds of Household Utensils, Supplies, Notions.
Novelties, etc. Want exclusive sixency in County. 15,000

osperous people. Adr. Clark, Prop. Clark’s
E:mporlum. ictoria, Texas

RFORATED
SHEET
META

LS
TWON- -
TAL SIZE

o Bn

EVERV DESCRIP

OF
A NAME THICKI\}I)ESS oF ME

‘Ericson” Automatic Bicycle

Attached to front fork of machine by a clamp
bracket and connected by a small lever on the
left handle bar. Operated by the fi n
ger without moving hand out of
sition. Made of best bell metal,

a filne silver ring, easily ad]usted

gives short or continuous ring, nick-

el plated. Send for (ircular “S. A.”
NUTTER, BARNES & CO.,

364 Atlantic Avenue, Boston.

The Trpewriter

EXCHANGE,
1} Barclay St., New York.
156 Adams St., Chicago.,
38 Court Sq., Boston,
818 Wyandotte Street, Kansas City, Mo,

We will save you from 10 to 60 per cent. on Typewriters
of all makes. GR Send for Catalogue.

EVERYBODY WHO RIDES
a Bicycle should have the

Rupber Pedal Anﬂﬁllﬂlﬂllt

Changes Rat Trap to Rubber Pedals
in ten seconds, without bolts or riv-
ets. Sets of two ‘mailed for 50c by
ELASTIC TIP_CO., 370 Atlantlc

Boston; 735 Market 8t., San
Pat. Apr. 20, 1897. anctscn 115 Lake St., Chicago.

AI 3 Pl‘ll}ﬁ

Bicvcies, Watches Guus, Buggies H:rpess,
Sewing Machines Or Pianos Safer,Tools
Scales of all varieties \nd 100U otherarticles
Lista free CHicaGo Scarx Co . Chieago 1.

We make our

“PIONEER”
Tube of
Fifty Carbon
Steel

The comparison which they hically make
tlonTs l:)t the most practical expel;‘tllz;a gf the '{orld.

The margin of safety is greatl
should use it: every dealer shonlx

Send for Catalogue.

© 1897 SCIENTIFI

CARBON

STEEL

While WEIGHT FOR WEIGHT in a Bicycle our FIFTY CARBON Steel win 1ast so long
R

and TWENTY-FIVE CARBON Steel will last only so long
NOTE THE FULL IMPORT OF THE PARALLEL LINES.

indicates the result of the prolonged investiga-

the tests in our own laboratory corroborate these rosults 18 merely 80 much to its credit;
that the same is true of actual trial on the road
bicycles of correct design and construction. THE FACT REM.
increased by the use of this tube. Every bicycle manufacturer
insist on having it; every rider should demanud it.

THE POPE TUBE CO., HARTFORD, CONN.

ually proves the trial to have been made in
AINS.

C AMERICAN, INC.

Cnmme » PBicycle

Tested and True.

'.I.‘Il.e Easiest Running Wheel in the World.r
I Send for Catalogue.
ERIE, PA.

THE BLAGK MFS. GO.,
JESSQP.S, STEL L et

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

HALF A CENTURY OF CYCLES.—AN

interesting histo of the cycle from its origin up to the
present time. t crank -driven bicycle. The
“bone-shaker” and lt,s successors.’ The tricycle. The

modern wheel. Cyclebuilding a science. Points of im-
provement. The pneumatic tire. hand. and foot
cycle. With 9 lllustmtlons Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 10122. Price 10 cents.
To be had at this office and from all newsdealers.

Farm-e rs

are appreciating the
7/ Charter Gasoline Engine,

Stationaries, Portables,
and Tractions.

PROOF, by addressing

——-\—"_3

Chaner Gas Eﬂgme C0. sreRting Ci.

PRIESTMAN SAFETY 0Il ENGINE

A4 thoroughly successful commercial E:
gine using a Safe Oil.”—Franklin Imtltute
No Extra Insurance, No
Steam, No Gas. No Gasoline. ||
Reliable, Sate, Economical.
and Convenient. Chosen by
Nlna Goverrments. Used for

PRIEg'I?MOﬂ?E cB., Incorp d,
530 Bourse Building,

Philadelphia, Pa.
‘ WOLVERINE’’

GA8 & GASOLINE ENGINES
STATIONARY AND MARINE.

The “ Wolveﬂne "ig the only revers-

bl RA8 engine on the market.

It la the llghwst engine for its power.

Requires no licensed engineer. Ab-
\’/ solutely safe. Manufactured by
. ; WOLVERINE MOTOR WORKS,

12 Huron 6t.; @rand Rapids,.Mich.

PDVIER? POWER? POWER!

Fifty per cent. increase at no additional expense.
YICTOR VAPOR ENGINE.
QO_GIL_:]G_!"A“%I!E-
Steam and Vapor Launches
Row and Sail Boats.

Send for catalogue. Specify
one wanted.

THOS. KANE & 80. .
64-66 Wabash av., Chicago.

This bests Wind meam or Horse
Power. We o
WEBSTER 2%¢ actual horse power

GAS ENGINE

r%lao, less 107 discount for cash.
Built on intercha &eable plan. Built
of best material. Made in lots of 100
theretore we can make the price. Box-
ed for shipment, weight A0) pounds.
Made for Gas or Gasoline,
& Write for Special Catalogue.

WEBSTER M’F’G CO.,
1074 West 15th Street, CHICAGO.

HOISTING ENGINES

LATEorCRU
OIL.

ries, 8,

Saving over steam, especially
where wood, coal or water
are scarce. Send for catalog.
Guaranteed fully. State size
wan ddress Weber ..
Gas and Gasoline En- -
gine Co., 402 8. W. Boulevard, Kansn.s City, Mo.

ALCO VAPOR LAUNCH

Motor controlled from bow.
Valve movement, 12 to 1. 16
to ft. Launches. Twln
Screws a speclalt{i . 2,3.5,
7.12,14and 20h.p. No licensed
engineer or pilot required.
Npeed and safety guaranteed

daugerous Naphtba or
Gasoline used. No disagree-
able vibration.

end 10 cents in stamps
| 7 oot Catalogue. ?

\
Marine Vapor Engine Co., ft. Jersey Av., Jersey City, N. J.

Preserve Your Papers.

AMAMANA——

Subscribers to the SCIENTIFIC AMERICAN and SCIEN-
TIFIC AMERICAN SUPPLEMENT, who wish to preserve
their papers for binding, may obtain the Koch Patent
File at the office of this paper. Heavy board sides, in-

scription * Scientific American” and * Scientific Ameri-
can Supplement ”’ in gilt.
at this office. Address

MUNN & CO., 361 Broaoway. New York

A

Price $1.50, by mail, or $1.25

Prevents Rust
on Machinery
and Tools,

NTI-RUSTINE

GoLDING & CO. BOSTON. MASS.

PRINTING INKS

The SCIENTIFIC AMERICAN Is printed with CHAS.
ENEU JOHNSON & CO.’S INK, [enth and Lombard
‘8ts., Philadelphia, and 47 Rose St.. opp. Duane, New York





