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A DISSOLVING ISLAND.

The Dominion steamer Alert recently left Halifax,
N. 8., with men and material for the erection of a
lighthouse, for the third time, on the west end of Sable
Island.

The rapid disappearance of this remarkable island
is one of the present marvels of the North Atlantic.
Year by year it lessens in extent, threatening soon to
be submerged, and its existence at no distant day pro-
mises to be as great a mystery as the location of the
mythical Atlantis.

Mr. S. D. Macdonald, F.G.8., who, in the interest of
science, has made himself personally acquainted with
this island, making a special study of the various trans-
formations it has undergone from its earliest history,
and who has just returned, after noting its most re-
cent changes, called the attention of Admiral Lyons to
the rather startling fact that not only has the north-
west submerged bar traveled in pace with the retreat-
ing west end, but has also changed its direction,
swerving eastward, and now bears almost due north,
or at right angle to the island proper, as shown by its
17 miles of breakers in bad weather. This renders the
chart of the North Atlantic, reissued during the pres-
ent year, widely inaccurate, showing an error of from
7 to 10 miles in the longitude of the outer portion of
this bar. Further, this chart gives height of sand hills
as 150 feet, when in no instance could Mr. Macdonald
find a hummock having an elevation of 80 feet. This
also misleads as to distance.

The lighthouse will not be completed probably be-
fore August next. In mean time navigation becomes
exceedingly dangerous from the fact of those changes
and errors of the chart being unknown to mariners.

Within a comparatively short space of time, dating
back but a few years previous to the founding of the
life saving station, it has decreased in length from 40
miles to 1914, in breadth from 2!4 miles to less than 1
mile.

The future of this island is everything but cheering
to the navigator, and should those destructive forces
now in operation continue, in not a very remote
period the sea will claim this island asits own.

The site for the new lighthouse is well chosen on a
broader portion of theisland, as near as possible under
the circumstances to that ever dangerous northwest
bar whose presence has been so terribly felt, and in
whose secret lies the fate of many a missing mariner.

In our SUPPLEMENT, No. 436, we gave an interesting
paper, read some time ago by Mr. Macdonald before the
Institute of Natural Science, Halifax, in which various
factsrelating to the condition of Sable Island, and the
progress of its submergence, were set forth.

—_— -t —
POSITION OF THE PLANETS IN JULY.

VENUS

is morning star until the 11th, and then becomes even-
ing star. She is conspicuous, not by her presence, but
by her absence from the sky in the month of July. She
is in superior conjunction with the sun on the 11th at
2 h. P. M. She then passes beyond the sun, changing
from his western to his eastern side, and is at her great-
est distance from the earth. Her lesser light is entirely
hidden in the sunbeams during the entire month. This
beautiful star is in conjunction with Mercury on the
8th, when morning star, and in close conjunction with
Saturn on the 27th, when evening star. Venus rises on
the 1stat 4 h. 18 m. A. M. On the 31st she sets at 7 h.
33 m. P. M. Her diameter on the 1st is 9".8, and she is
in the constellation Gemini.

JUPITER

is evening star. He is a brilliant object in the south-
eastern sky in the early evening, and reaches .the me-
ridian at 9 h. P. M. on the 1st. He changes his course
on the 24th, moving eastward and approaching the red
star Antares, which is southeast of the planet. Jupiter
sets on the 1st at 1 h. 4 m. A. M. On the 31st he sets
at 11 h. 4 m. P. M. His diameter on the 1st is 41".2,
and he is in the constellation Scorpio.

MARS

is evening star. He is in quadrature with the sun on
the 22d, and is, at that time, on the meridian at sun-
set. He will be in fine position for observation during
the whole month. He is in conjunction with Spica on
the 3d, passing 1° 32" north of the bright star, and is
also approaching Jupiter. Mars sets on the 1st at 11
h. 59 m. P, M. On the 31st he sets at 10 h. 33 m. P. M.
His diameter on the 1st is 10".6, and he is in the con-
stellation Virgo.

URANUS
is evening star. He is in quadrature with the sun on
the 4th, at4 h. P. M. Uranus sets on the 1st at 11 h.
48 m. P. M. On the 31st he sets at 9 h. 51 m. P. M. His
diameter on the 1st is 3".6, and heis in the constellation
Virgo.

MERCURY
is evening star until the 12th, and after that time morn-
ing star. He is in inferior conjunction with thesun on
the 8th, at noonday, and reaches his greatest western
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elongation on the 29th, at 2 h. A. M., when he is 19° 31
west of the sun, and favorably situated for being seen
by sharp sighted observers. Mercurysetson the 1st at
7h. 55 m. P. M. On the 31st he rises at 3 h. 27 m. A.
M. Thediameter of Mercury on the 1st is 11°.4, and ke
is in the constellation Gemini.

SATURN

is evening star. He is of little account durfng the
month, for his period of visibility has closed, and he is
hidden in the sun’s rays. - Saturn sets on the 1st at 9h.
3m. P. M. On the 31st he sets at 7 h. 17 m. P. M. His
diameter on the 1st is 15".6, and he is in the constella-
tion Cancer.
NEPTUNE

is morning star. He rises on the 1st at 1 h. 59 m. A. M.
On the 31st he rises at 0 h. 4 m. A. M. Hisdiameter on
the 1st is 2".5, and he is in the constellation Taurus.

Venus, Saturn, Uranus, Mars, and Jupiter are even-
ing stars at the close of the month. Mercury and Nep-
tune are morning stars.

e

NEW YORK HARBOR.

Two bills of much importance have recently passed
Congress : One preventing the dumping of ashes and
refuse within the limits of the port; the other laying
down anchorage limits for every class of vessel, so that
the fullest room may be left for passing traffic.

Thirty thousand dollars has been appropriated to
carry the former into effect under the management of
a naval officer, to be known as a supervisor, to be di-
rectly responsible to the U. 8. Engineer Department,
and a similar amount will probably be approved for
anchorage purposes.

Each of these departments to be effectual will require
ceaseless vigilance, stern uprightness, and business
methods of the highest order.

Unscrupulous contractors and local politicians have
for many years been defying the Pilot Commissioners
and all others having the welfare of this national
harbor at heart.

Fortunately, the bills are so framed that ample
power is given to whoever may be placed in charge to
enforce them to the fullest.

The Secretary of the Navy will doubtless detail
officers fully able to suppress the jobbery and vandal-
ismnowsorife. These gentlemen with able assistants,
a proper corps of harbor and shore inspectors, and a
flotilla of swift cheap launches, will strike terror on
all wrong-doers.

Their movements should be ubiquitous—here and
everywhere, at all hours of the day and night.

No scow should be loaded without a permit, nor leave
the dock without notifying the supervisor, and a
sworn statement should be made as to time and place
of loading and discharge.

The commissioner in charge of street cleaning should
heartily co-operate.

Confiscation of the property and a heavy penalty
should immediately follow disobedience of orders.

As regards anchorage, most accidents arise from
want of established and enforced limits. At present,
vessels spread themselves over the barbor. They drop
their anchors with any length of chain that suits
them, dragging if too short, and taking unnecessary
room if too long. No harbor in the world is so desti-
tute of common care and mooring appliances as the
port of New York.

The duties needed to reform this state of affairs are
essentially naval, have not and should not have any
bearing on military knowledge or services, and for this
reason it is to be hoped that the officers selected to fill
these important posts may possess great activity and
high nautical judgment, so that when questions bear-
ing on the welfare of the port arise and come up for dis-
cussion, they may be able to speak wisely and authori-
tatively.

— - ——
Telegraphing by the Clouds.

Admiral Sir W. Hunt Grubbe has recently made some
interesting experiments at the Cape of Good Hope on
the sending of signals by means of the rays of an are
lamp reflected by the clouds.

The luminous fascicle from a 100,000 candle arc lamp
was directed against the clouds by means of a reflector,
and interrupted according to the heliographic code.
The dispatch could be read with ease at Cape Town.

Other experiments were made by a vessel of the navy
sent out to sea, and the signals could be read from a
distance of 50 miles. This method affords a possibility
of sending signals at sea, and might prove useful in
favorable weather for ships in danger.—La Lumdere
Electrique.

nttl—¢. [ —
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LoNDON, June 23.—The patents of an American in-
vention, known as the Cyclone Pulverizer, were pur-
chased here to-day for France, Italy, and Belgium for
£40,000. The venders were Erastus Wiman, of New
York, and associates, and the purchaser was Gustave
Drolet. representing a French syndicate.—Dispatch in
the IN. Y. World.
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Speed of Railway Trains,

What is the fastest railway time ever made ? is a
question much easier asked than answered, and the
answer, if it could be definitely given, aids but little in
arriving at the speed practically attainable in regular
railway business. Extremely high rates of speed, per-
haps equaling, if not surpassing, any that have been at-
tained since, were achieved in the very earliest days of
railroading. In 1841, Mr. I. K. Brunel, the construct-
ing engineer of the Great Western Railway, of Eng-
land, and who afterward built the Great Eastern, ad-
vertised to run from Bristol to London in two hours,
which was at the rate of sixty miles an hour, and Mr.
R. Dymond, F.8.A., has]stated in Notes and Queries
that in 1846 he traveled with Brunel over the South
Devonshire Railroad at a speed of seventy miles an
hour. The first specially fast express train ever run
was in 1846, on the Great Western road, under the man-
agement of Brunel, and was known as the * Flying
Dutchman,” which name it has since retained. It
made the distance of 193 miles from London to Exeter
in four and a half hours, with five stops, the full run-
ning speed of the train between stations being at the
rate of 63'9 miles per hour. The schedule time of the
same train, forty years later, is sixteen minutes short
of the time then made, but less time is deducted for
stops, and the full running speed is only 55°1 miles per
hour. The best time ever reported for this train was
May 11, 1848, in a run from London to Didcot, 53 miles
in 47 minutes, when it is said that a speed of 76 miles
per hour was attained for a portion of the distance, the
weight of the engine and train being 240,000 pounds,
while the weight of the engine and train as now regu-
larly run, with eight cars; is 525,000 pounds. A recently
published statement gives the schedule time of a regu-
lar train of the Great Northern Railway, of England,
for 10514 miles, at 536 miles per hour; and for ‘‘the
Flying Scotchman,” a regular train on the East Coast
route, from London to Edinburgh, 392l miles, the
speed is 48 miles per hour, there being five stops and
the total time being 8 h.55m. The fastest regular train
on the Continent of Europe is said to be that between
Bordeaux and Paris, on the Orleans road, the distance
of 359 miles being made in 9 h. 6 m., with ten stops,
and the full running speed being 43%{ miles per hour.

Probably one of the fastest trains ever run in this
country was a special on the West Shore line, from
Buffalo to Jersey City, on July 9, 1885, making a dis-
tance of 42214 miles in 9 h. 28 mm. On a section of 61
miles of this distance, made in 56 minutes, the speed is
reported to have reached a rate of 71'6 miles per hour.
The weight of the engine and train was 811,000 pounds.
On the New York Central, the Sunday newspaper
train has been run 440 miles from New York to Buffalo,
at a speed of 4514 miles per hour, making the total dis-
tance in 9 h. 30 m., and running from Syracuse to
Rochester, 81 miles, in 85 minutes, or at the rate of 57
miles per hour, and numerous examples can be quoted
of speeds about equaling this, it being nothing extra-
ordinary for regular trains to attain a speed of 60 miles
an hour and slightly over for short distances. One of
the best authenticated tests of locomotive performance
was a trial in 1885, over the Bound Brook route from
Jersey City, where the weight of the engine and train
was 370,000 pounds, and the trial was made in regular
service. The tests were made by engineers who pub-
lished full reports, which were also published in leading
English papers, showing consumption of fuel and all
details, the engine being built at the Baldwin Locomo-
tive Works, and having coupled drivers only 68 in. in
diameter. In thistest it was shown that the slip of the
driving wheels was practically nothing, and the indi-
cator cards gave a speed as high as a mile in 46 seconds,
or equal to 78'26 miles per hour.

The attainment of such exceptionally high speeds,
however, for very short distances has but little of
practical value; such apparent feats in railroading
are really quite old, and are not to be compared in
importance or in difficulty with what is now being
accomplished every day by the ¢ Limited ” trains be-
tween New York and Chicago. The distance by the
Pennsylvania road is 912 miles and by the New York
Central it is 977 miles, and the time in each case is only
23 hours, with heavy trains making several stoppages.
Considering distance, time, and quality of work, these
trains are undoubtedly entitled to precedence in any
proper comparison with the best fast trains operated
by railroads anywhere else in the world.

Protection to Manufacturers and Bottlers.

The New York legislature at its last session so
amended the law as to containers as to protect the
owners of bottles, boxes, siphons, and kegs by pro-
hibiting their use or sale by other parties. Hereafter,
all traffic in containers is met with a heavy penalty,
and junk dealers especially are prohibited from hand-
ling any of the articles having marks or devices
branded, stamped, engraved, blown, or otherwise pro-
duced. The owners are required for their own safety
tofile a description of their trade marks and containers
in the office of the county clerk and with the Secretary
of State.

New Vestibule Trains.

2 The four ‘ vestibule ” trains on the Atchison, Topeka,
and Santa Fe’s new Chicago line are said to be the
finest and most luxurious yet seen in the West, embody-
ing many improvements on the famous original vesti-
bule train. Each train consists of one baggage car, a
mail car, a second class coach, two first class coaches,
composite or parlor smoking coach, one dining car,
and two sleeping coaches, or nine vestibule coaches in
each train. The cars were built by the Pullman Palace
Car Company, and are lit with the electric light and
heated with steam from theengine. The sleeping cars,
60 ft. long, are furnished in Louis XV. design, with
mahogany and English antique oak.

They are elaborately upholstered in peacock blue
silk glace plush. The composite or parlor smoking car
is in two apartments, the reading section containing a
library, writing desk, ete., and is finished in silk glace
plush and gold brown, with easy lounging chairs, sofas,
ottomans, etc., as well as with movable wicker settees.
The woodwork is of English antique oak in Moorish
design and elaborately carved. The dining cars are
finished in French antique oak, elaborately carved, and
in addition to the other conveniences, contain inclosed
sections for private parties, very elaborate buffet, and
a wine room. No wood is exposed in the kitchen.

The first class coaches are finished in mahogany,
with high back sofa seats, upholstered in maroon and
old gold mohair plush. Each coach has gentlemen’s
toilet and ladies’ toilet and dressing rooms. The
second class coach is finished in native ash with
Moorish designed ceilings, rattaned sofa seats, and
closet and toilet rooms. The trucks have 42 in. steel-
tired paper wheels. The entire length of each train
will be about 600 ft.—the longest vestibule train ever
seen in this or any other country. The electric light-
ing system comprises a small Brotherhood engine and
dynamo, which is placed in the baggage car, occupying
a space of about 3 ft. by 5 ft., and from which the
wires are led through the train, thus charging the
storage batteries that are carried under the cars. Each
car is thus electrically independent of the others. The
interior fittings are silver plated.

Improved Process of Tinning.

An improved process for coating metals with tin, by
Borthel and Moller, of Hamburg, is said to possess the
advantage of preventing, or at least delaying, oxida-
tion. The process can be employed with special ad-
vantage for tinning cast iron cooking utensils, house-
hold and other implements of cast iron, as the employ-
ment of poisonous enamel is avoided and a much
higher degree of polish attained. The process can also
be employed for protecting architectural or otker iron
decorations from rusting by the coating of tin or other
metal, without detriment to the sharpness of the form,

as is the case with the customary oil or bronze paints. |

In order to produce a perfectly even coating of tin on
cast iron, the same is first provided with a thin coating
of chemically pure iron, regardless of the form of the
casting. This coating is produced in galvanic manner
in a bath composed as follows: 600 grammes of sul-
phate of iron, FeSO,, are dissolved in 5 liters of water,
to which we add a solution of about 2,400 grammes of
carbonate of soda, Na.COs, in 5 liters of water. The
precipitate of ferro-carbonate (FeCos) resulting is dis-
solved in small quantities in so much eoncentrated sul-
phuric acid until the fluid has a green color. The bath
is then rendered aqueous by adding about 20 liters
water. Blue litmus paper dipped in the bath must as-
sume a deep claret color, and red litmus paper remain
unchanged.

The objects to be provided with a coating of chemi-
cally pure iron are placed in the bath opposite to the
anode of cast or wrought iron or iron ore, and both
parts connected to the corresponding poles of a dyna-
mo machine, electric battery, or other appropriate
source of electricity. In a very short time the objects
placed in the bath are covered with a coating of iron, the
thickness of which.depends on the duration of the action
of the bath or the strength of electric current. The
coated objects are then well rinsed in clear water, dried,
then painted with, or immersed in, a solution of am-
monia in chloride of zine or chloride of zine alone, and
then immersed in a vessel containing molten tin. The tin
adheres with great tenacity to the prepared surface,
and the surplus of tin can be readily removed by a
brush or in other manner. If the object to be tinned
is of such size, or so complicated in form, that it can-
not be readily immersed in molten tin, it can be placed
in a galvanic tin bath, which can be readily made in
any desired size, and be provided with a layer of tin of
desired thickness, which, after having been painted
either with a solution of chloride of zinc or ammonia
in chloride of zine, can be heated to such a degree that
the tin is equably melted on to the object.

In like manner objects cast or made of lead or other
readily melting metal, which would lose their form by
melting when immersed in molten tin, are, previous to
tinning, provided with a coating of pure iron, and are
then provided with a coating of tin in a galvanic bath,
as mentioned above, without being subjected to heat
for melting the layer of tin deposited on the same.
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With objects of wrought or rolled iron, or which do
not require the before described treatment—id est, the
production of a coating of chemically pure iron—it
will be sufficient to carefully clean the same and paint
them with a solution of ammonia in chloride of zine or
a concentrated solution of chloride of zinc. This tin-
ning process combines the advantage of simple manip-
ulation and the great durability of the coating with
cheapness of manufacture, which is partially attained
in the saving in tin.

Economy of RHigh Pressure Steam Jackets,
According to the Revue Industrielle, M. P. Guzzi,
an Italian engineer, has recently introduced a system
of constructing steam engines in which the jacket is
supplied with steam of a higher pressure than that
used inside the cylinder. The high pressure steam is
generated by a small boiler constructed on Perkins’
system, which is placed inside the furnace of the main
boiler. In this way steam is obtained at a pressure of
about 220 pounds per square inch, with a correspond-
ing temperature of about 390 degrees Fahr., and with
this steam the jackets are supplied, and when con-
densed in these it drains back into the boiler. By this
arrangement the initial condensation in the cylinder is
materially reduced, with a corresponding improvement
in the efficiency of the motor, as the following figures,
taken from anengine when working as described above,

and when working under normal conditions, show :

Jacket using steam
at a pressure of
176 1b. per sq. in.

Jacket working
under normal
conditions.

Date experiment. ...............
Duration of test..... ...........
Mean effective pressure

February 24, 1886.

February 20, 1886.
6 hours 18 minutes.

7 hours 11 minutes.

566 1b. per sq. in. | 56°2 Ib. per sq. in.
Mean indicated horse power.... 25°9 2567
Consumption of water per in-

dicated horse power per hour.

19'6 1b. 235 1b.

This engine has now been working for about eighteen
months, but in other cases, to avoid the risk arising
from high pressure steam, it has been proposed to sub-
stitute for the steam the vapor of linseed oil, which
boils under atmospheric pressure at about 700 degrees
Fahr.

POw o

Contagious Diseases,

Scarlet fever, a contagious disease producing a large
annual mortality, is produced by a specific poison
which emanates from the person of the patient, and
can be caused by no other means, and this poison is re-
markable for the tenacity with which it affixes itself
to objects, which, if portable, inay convey it long dis-
tances, and for its tenacity of life, which renders it
difficult to destroy. Diphtheria, also a contagious
disease, and largely fatal, may also arise from other
causes than contagion, notably from fermenting filth,
and requires, not only isolation, but cleanliness for its
extinction. Typhoid fever and Asiatic cholera, while
not directly communicable from person to person, are
spread by the dejecta of their victims, which contami-
nate the water supply, and thus an efficient disinfec-
tion of these dejecta is a very desirable thing to ac-
complish. Small pox may be exterminated by vaccina-
tion, and this, I am happy to concede, is afact on which
the public requires less information than most others,
albeit these are skeptics here. It is evident if the publie
knew how diseases arise and are disseminated, it would
be prepared to more heartily and effectually second the
endeavor of sanitarians to limit and subdue them. In
proportion to its knowledge of sanitation would its
zeal increase.—G@. A. Collamore, M.D.

The Perekop Canal.

The Cronstadt Messenger gives the following details
concerning the canal through the Perekop Isthmus
in the Crimea: ‘‘The canal will traverse Gontchar
and Sivasch from Perekop to Guenitchesk. 1t will be
111 versts or 74 miles in length. Its breadth will be
65 feet and its depth 12 feet. The works will be di-
rected by Major-General Jilinsky and the French en-
gineers Messrs. Essant and Carouzot. At both ends
of the canal ports are to be established for coasters.
The necessary funds (85,000,000 rubles) for the work
are already appropriated. The Perekop canal will
form the line of shortest communication between
Guenitchesk and the ports of the northern coast of the
Black Sea. At present Marioupol is 434 miles from
Odessa. When the canal is opened, it will be only 295.”

O —————————
The Population of Paris.

The statistical bureau of the municipality of Paris
has just issued the returns as to the population of the
city and of the department of the Seine at the end of
1886. These returns put the total population of the
department at 2,961,089, of whom 2,344,450 were resi-
dent in Paris itself. At the beginning of the century
the total population of the Seine was only 631,585, so
that it is now more than four times larger than it then
was, inereasing to 1,200,000 in 1840 and to 2,400,000 in
1876. It has, therefore, increased by about 600,000 in
the last ten years.
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AN INSTANTANEQOUS INTEREST INDICATOR.

A machine by which the interest on any sum from
$10,000 to $1, from ten years to one day, at any rate per
cent, may be determined in thirty seconds, by simply
turning a knob, is illustrated herewith, and has been
patented by Mr. C. M. Dunham, of St.§j Joseph, Mo.
An interest sheet is wound around the rollers inside the
machine, which are rotated by the knobs at the side to
stop at the given amount desired, and given rate per
cent, as printed on the interest sheet, this portion then
appearing in the open space on the left hand margin of
the machine. Then the small metal tablets on the face
and across the center are thrown up with the point of
the pencil, for the time the interest is to be computed.
This being done, the re-
quired interest is in plain
view. By the use of this
machine all of the mental
and three-fourths of the
physiecal labor is dispensed
with. It is quicker than
books or charts. It is safer
than books or charts, be-
cause you cannot see any
figures but those you wish
to see. It keeps its own
time. It does not get on
the wrong line, or in the
wrong column. It is in-
dorsed by bankers and the
business public generally.
Parties who never used
books or charts have or-
dered the machine. The
machine is designed to be
and is a labor saver, mental and physical, and is so con-
structed as to render it almost impossible to make errors
in calculations. The machine is made of brass and nick-
el-plated, the letters and figures being sunk and filled
with black, it being designed to be an ornamentto any
banker’s or broker’s desk, and one which is not likely
to get lost or misplaced. It is 15 inchesin length, 4
inches high, and 4 inches wide. In ourillustration the
device is shown as indicating the interest on $7,000 for
1 year, 7 months, and 22 days at 9 per cent, the amount
and rate of interest appearing inspaces at the left hand
margin, and the several sums of interest for the three
periods—$630, $367.50, and $38.50—are exposed under
the metal tablets across the center, at the points indi-
cated by the proper figures below forthe year, months,
and days called for.

[ EXPRESS ENGINE, GREAT NORTHERN RAILWAY,
We give an illustration of one of the newest express
engines lately completed for the Great Northern Rail-
way, England. It will be interesting to compare this
machine with that of the new type of express engines
of the New York, New Haven, and Hartford company,

DUNHAM'S INSTANTANEOUS
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Ib.; and the tractive effort, 9434 lb. per lb. cylinder
pressure. The boiler is 4 ft. in diameter, and contains
174 tubes, 14 in. diameter. The heating surface is:
fire box, 109 square feet ; tubes, 936 square feet ; total,
1,045 square feet. Grate area, 173 square feet.

The bogie wheels are 3 ft. 11 in. in diameter, the trail-
ing wheels 4 ft. 714 in. ; the load on the leading bogie
wheels is 8 tons 2 ecwt., on the trailing wheels 9 tons 9
ewt., driving wheels 17 tons, trailing wheels 10 tons 12
cwt.; total weight, 45 tons 3 cwt. The tender is carried

on six wheels, 4 ft. 114 in. diameter, and holds 2,900
gallons of water—sufficient for a run of 105 miles with-
out a stop, to Grantham—and 5 tons of coal.
total wheel base is 29 ft. 9 in.

The
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The London Engineer, from which we take our illus-
tration, is quite proud of the work. It says:

‘“The majestic proportions of these engines have
always excited the admiration of engineers, and they
are as good as they look. They have been built at
Doncaster, and their workmanship leaves nothing to
be desired. They are, perhaps, the most celebrated
locomotives in the world. It would be difficult to
name mmany types which have lived so long, and which
comply so fully with the heavy demands of an excep-
tionally fast traffic.”

—— -t —
Speed of Trains.

Inquiry is frequently made as to how the speed of a
train may be estimated. The traveler especially is
curious about the speed his train is making, and we
suggest three methods by which the speed may be
guessed with remarkable accuracy, as follows :

1. Watch for the passage of the train by the large
white mile posts with black figures upon them, and di-
vide 3,600 by the time in seconds between posts. The
result is the speed in miles per hour. .

2. Listen attentively until the ear distinguishes the

INTEREST INDICATOR.

[JuLy 7, 1888.

only one or two lines per pole. The number of poles
passed is the number of miles per hour at which the
train is traveling.—Railway Review.
—_— —;t e —
The Farmer’s Complaint,

The Northwestern Lumberman, which usually con-
fines itself to the price, quality, and quantity of
various kinds of lumber in the various markets, and
sometimes has a word for builders and contractors as
to the future supply, and if the [current prices are to
be sustained, ete., in a recent issue went out of its
way to illustrate the whims and complaints of the
ordinary farmer.

‘1 would ‘prefer being almost anything to being a
farmer. He has to take
chances on the weather,
guess whether every other
farmer will put in the same
crops he does, and every-
body has a dig at him.
When he sells his crops he
has to look out that he
don’t get beat on the price,
and everybody who sells
him anything wants to get
big money out of him. It
is drought, too much rain,
cyclones, hail storms, bugs,
worms, poor seed, or some-
thing similar all the time,
and the farmer never
knows whether he owns a
cent or not. Besides, he's
always in debt, and the
storekeepers cuss him be-
cause he is such infernally slow pay. Yes; it must be
fun to be a farmer. But, after all, the farmers are
everlastingly overestimating their adversities, and
things never turn out half as bad as their prognosti-
cations. The farmer is the arch grumbler, and when
he hasn’t got enough trouble to make him feel at
home, he borrows a supply from his neighbors, and it
is the one thing he always manages to pay back.”

Chills and Fever.

The sovereign remedy in the treatment of inter-
mittent fever is quinine, and the most common foris
in which it is emploved are the sulphate and bisul-
phate, and the Boston Journal of Health says that,
owing to its greater solubility, the latter is preferable.
Several methads are employed in giving quinine. Some
advocate the use of a single large dose to ward off an
expected attack, others prefer to give the remedy in
small doses, repeated at intervals of two or three
hours. The weight of evidence is in favor of the lat-
ter method, still, in some cases, the former will be
more effective. If the disease has existed but for a
short time, five grains of quinine should be taken dur-

EXPRESS ENGINE, GREAT NORTHERN RAILWAY.

of which we publish an example this week. The
American locomotive, it will be observed, is a much
more powerful specimen of mechanism, and alongside
of it No. 776 looks diminutive. The dimensions of the
latter are as follows :

The cylinders are 18 in. diameter, 26 in. stroke ; the
driving wheels, 8 ft. diameter ; the boiler pressure, 140

click, click, click of the wheel as it passes a rail joint.
The number of clicks upon one side of the carin 20
seconds is the speed in miles per hour, where the rails
are 30 feet in length, and this is the case generally.

3. Count the number of telegraph poles passed in
two minutes, if there are four or five wires to a pole,
and in two minutes and twenty seconds, if there are
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ing the sweating stage, or as near as possible to the
paroxysm which has passed, and repeated every four
hours until ringing noises in the ears are experienced.
Even if by this method the second occurrence of a
paroxysm is prevented, the use of the drug should
for several weeks be persisted in, and be given three
or four times daily in decreasing doses.
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AN IMPROVED BLOCK FOR GUARD RAILS, ETC.
A spacing and fastening attachment for guard rails,
switch rails, or frogs, designed more especially for use
in fastening guard rails to the ails of the main track,

has been patented by Messrs. Zithelbert J. Moore and |

Aaron R. Paulus, of Villisca, Iowa, and is illustrated
herewith, Fig. 1 showing the block applied between a
main rail and guard rail when the end of the latter is
bent to extend at an angle from the main rail. and Fig.
2 showing a longitudinal view of the attachment. The
side edges of the block are formed to fit closely against
the webs of the rails on either side. and its upper face
is concave, while the lower face is of proper contour to

MOORE & PAULUS' FASTENING BLOCK FOR GUARD'
RAILS, SWITCH RAILS, AND FROGS.

fit snugly upon the upper faces of the rail bases, and
each end is rounded off, the block having transverse
elongated slots registering with apertures in the rails.
The block is held in position by bolts passed through
these apertures, fish piates being placed between the
outer faces of the rail and the bolt heads and nuts, the
guard rail being held firmly to the main linerail. The
space between the approaching faces of the rail treads,
should the guard rail tread become worn away, may be
adjusted by simply loosening the nuts of the bolts and
moving the block. By the use of this attachment it
will be impossible for pedestrians to catch their feet in
the jaw formed by approaching sections of nails, as
shown in Fig. 1.

AN IMPROVED AUTOMATIC CAR BRAKE.

A brake designed to act automatically as the tension
on the drawbar is released, the parts being so arranged
that the brakes of each car of the train may be applied
at once if desired, or so that any car breaking away
from the train would be immediately stopped, is illus-
trated herewith, and has been patented by Messrs.
Thomas De Coar and William Keast, of Russell Gulch,
Col. An inclined face wheel is keyed to one of the
vehicle axles, and rigidly connected with a sleeve upon
which is a chain wheel carrying sockets to hold shoes
adapted to be brought into frictional contact with the
inclined-faced wheel. The chain wheel has a collar
engaged by a lever connected to a bell erank lever con-
nected to a drawbar, the latter having a hook at one
end adapted to engage an eye on the inner end of a
flat bar mounted at the end of the car, the outer ends

NI TR R AL LA
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in the small figure, with side tlanges, between which
the blocks carrying the brake shoes rest, the blocks
being suspended from the truck frame by links, and
normally held from engagement with the wheels by
springs. Beneath the drawbar connected to the bell
crank lever is arranged a safety rod or chain, connected
to lever arms suspended upon shackles, and to these
levers are connected expanding fingers bearing against
the under side of the bars connected with the coupling
rods, and a forward rod or bar connected with the en-
gine or tender, so that the engineer, in case of danger,
may draw upon the bars to rock the lever arms, and
thus throw the two sections of the friction brake into
engagement with the car wheels. The construction is
such that, as long as the bars connecting the chain
wheel on the car axle with the couplers are under
tension, the lever pivoted between the trucks will be
held substantially at right angles to the car, but when
the tension is slackened a spring forces the parts into
position whereby the brakes are applied. These auto-
matic brakes are also designed for application on street

| cars.

O
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New Steamers for the New York Trade.

The Hamburg-American Steamship Company is hav-
ing two steamships built of 10,000 tons each, and 12,500
horse power, one at Stettin and the other at Birken-
head. These steamers are to be ready for service a
year hence. They will have a length of 460 feet and
will be 56 feet wide and 38 feet deep. Eleven bulkheads
will divide the vessels into watertight compartments.
Should two even of thelargestcompartments be flood-
ed, the vessels will still be safe and navigable. The
two engines will be in separate compartments, subdi-
vided by a watertight bulkhead, and each set of ma-
chinery will drive a separate secrew. The steamers will
have double bottoms, and will be made of as light a
draught as possible, to enable them to run up the Elbe
as far as Hamburg, and tocross Sandy Hook bar at all
tides. The boilers will be in three watertight com-
partments, cut off from each other.

—_— St —
Nickel Plating.

The following solution for electro-plating with nickel
is used by several firms in Hainault: 500 grms. of
nickel sulphate, 365 grms. of neutral ammonium tar-
trate, 2'5 grms. of tannin dissolved in ether, and 10
liters of water. One and one-half liters of water are
first added, and the mixture boiled for fifteen minutes.
The remainder of the water is then added, and the
whole filtered. The Electrician says : * Solution yields
an even white deposit, which isnot brittle, and the cost
of which is hardly more than that of electro-plating
with copper.”

Nickel plating is now effected at several works in
Belgium with the following bath : Sulphate of nickel,
1 kilog.=22 lb.; tartrate of ammonia, 0725 kilog.;
tannic acid with ether, 0°005 kilog.; water, 20 liters =
44 gallons. With this formula a thick coat is deposited
on all metals in a short space of time and by a weak
current.

Levy’s Hydroplastic Process.

The object of Mr. Abraham Levy’s hydroplastic pro-
cess is the deposition of thin coats of metal upon other
metals without having recourse to the use of - batteries
or dynamos. It is based upon a doubledecomposition,
and permits of the electrolysis
of all metals. In order to deposit
a layer of nickel, for example, a
solution of the simple or double
salt of this metal is used. After

per object to be nickel coated is
introduced into this bath and is
suspended from a zine wire which
partially enters the liquid. The
zinc is attacked and the object

becomes covered with a regular
layer of nickel, which keeps in-
creasing with the attack of the
zine. Iron may be substituted
for the zinc. In certain cases, as

in copper-coating cast iron, it is
preferable to employ an alkaline

bath instead of an acidulated

DE COAR & KEAST'S AUTOMATIC CAR BRAKE.

of such bars being connected with the coupling rods.
The inner end of this drawbar is connected to a lever
pivotally mounted between the car trucks, a similar
construction being employed with each car truck, and
this lever is normally held at about right angles by a
spring, while chains connect the chain wheel to a per-
pendicular lever, which is connected with a horizontal
lever that operates, through a link, the brake bars.
These are provided with eccentric bearings, as shown

chloride.— Revue Scientifique.
e R N C—

Queer Fancy of a Collector.

A man in Denver, Colorado,
named Lyon, is said to have a
collection of over seven hundred
pens, no two alike. Some are of
steel, some gold, some amalgam,
and so on. There are pens pointed fine enough tomake
lines of microscopie delicacy, and others intended for
men who use the first personal pronoun a great deal in
their correspondence. The collection embraces speci-
mens from England, Ireland, Scotland, Germany, and
other European countries, besides America and
Canada. Some are in shape like shovels, others resem-
ble a section of stove pipe, and others are delicate and
diminutive.
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being scoured, the iron or cop--

AN IMPROVED CLUTCH FOR WAGON BRAKES,

A simple and inexpensive device whereby the tension
lever of a wagon brake may be held at any point in the
arc of a circle without the use of a ratchet has been
patented by Mr. Theodore Dilger, of Liberal, Ind., and
is illustrated herewith. A curved iron rack bar is at-
tached to the wagon body or box, the bar being later-
ally bent for a portion of its length at the top to set
outward a space from the wagon body, and within a
looped lower end of this bar is piv-
oted a tension or brake lever, hav-
ing near its center a slotted or mor-
tised portion, whereby it is held and
guided along the outwardly bent
portion of the upper member. The
lower end ot this slot works closely

DILGER’S BRAKE LEVER.

to the under side of the rack bar, and within the slot
is pivoted a pawl with a short arm extending from one
side, connected by a rod with a short spring-actuated
angle-grip lever, pivoted to the upper end of the main
lever. The bearing surface of the pawl is preferably
adapted for engagement with the upper edge of the
rack bar, although it may be made to engage its under
surface, as shown in the small figure, the pawl clamp-
ing the bar firmly, and its eccentric bearing surface
adapting itself to wear. In operation it is only neces-
sary to press the tension lever forward, the pawl engag-
ing the rack bar automatically when the lever is re-
leased, while by slightly manipulating the grip lever
the pawl is disengaged and the lever can be drawn
back.

-

AN IMPROVED WRENCH.

A novel form of self-adjusting wrench, wherein the
parts are so arranged that the device may be used as a
pair of pinchers or pliers, has been patented by Mr.
Walter L. Gibson, of Sebastian, Brevard County, Fla.,
and is illustrated herewith, one figure representing the
wrench as the parts appear when adjusted to receive a
large-sized nut or bolt, and the other showing the ad-
justment for use as pinchers or pliers. The object to
be held is not clamped directly by the larger fixed jaw
of the wrench, but by a swinging block connected to
the jaw by a pin, the block having a long and a narrow
bearing face, the former much closer to the axis of the
pivot pin. The motion of the block is limited by a
ridge or projection on the jaw, holding the block from
turning completely upon its support ; and when the
wrench is to be used in connection with large nuts or
bolts, the long bearing face of the block is moved to a
position to be brought into engagement therewith as
the jaws are brought together. When small nuts or

GIBSON’S WRENCH.

bolts are to be operated upon, or small articles are tobe
grasped, the narrow bearing face of the block is turned
down to be substantially parallel with the sroaller arm
of the jaw. The jaws are normally held open by a
spiral spring supported by studs upon the inner ap-
proaching faces of the handles.

-
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THE Metropolitan Cattle Market, London, is the larg-
est of its kind, covering 314 acres and costing $1,000,000.
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THE NEW AQUEDUCT.

The great aqueduct for carrying the water of the
Croton River basia=t8 the metropolis, in quantity ade-
quate to sppply its wants for years to come, is now
fast approaching completion. When the last brick is
in place, and the last masonry filling completed, New
Yorkmay safely boast of possessing one of the wonders
of the engineering world. Fifty years ago the old Cro-
ton aqueduct was considered a wonderful achievement.
It has since been eclipsed by others. The present
work, of three times its capacity, driven by preference
through the solid rock, and carried thirty and three-
quarter miles in a line almost straight, again leaves
the other water conduits of the world behind.

The general features of the aqueduct have been
often deseribed by us, and much information concern-
ing it will be found in previous issues of this paper
and of the SUPPLEMENT. The general plan of the
work has, however, been modified in the direction of
greater solidity and finish. Originally it was pro-
posed to utilize the peculiar conditions, as regards the
great solidity of the country rock, by dispensing, as
far as possible, with brickwork, and to have the aque-
duct little more than a gigantic tunnel. Where the
rock was not sufficiently firm, brick was to be used to
re-enforce it. This plan was wisely departed from.
The aqueduct is now lined throughout with brick, laid
in cement mortar. The walls vary in thickness from
twelve inches upward. As the rock excavation is quite
irregular, the space behind the brick lining is to be
filled with the best rubble masonry. Thus a smooth
conduit is secured, one in which friction will have but
a slight retarding influence, and the area or outline of
the cross section can never be reduced or altered by
debris falling from the roofs. These are the principal
advantages due to the brick lining.

The old aqueduct, upon which the city is still en-
tirely dependent, was built as near the surface as pos-
sible. It followed a devious course, for this reason
much exceeding the new one in length. Considerable
difficulty was encountered in places, owing to the poor
soil, and portions of theline have sunk twelve or fifteen
inches, with the lapse of years, and have become badly
cracked. By careful repairs these portions have been
made as good as ever. The new structure, embedded
in solid granitoid and gneiss rock and marble, can only
be disturbed by an earthquake, while its reduced length
and freedom from sudden curves may increase its rela-
tive capacity beyond the calculations of the engineers
charged with its construction.

The route was determined and laid out by the most
careful surveys. Alignment monuments were set with
their foundations below the reach of frost. In the
center of each was a copper bolt. Where the line ran
over surface rock, the monument was dispensed with
and the bolt was set directly in the rock. Then a sec-
ond sight was taken, and the exact alignment was
marked with a center punch and hair line upon the
top of the bolt. Bench marks were also placed as the
basis of leveling operations. To insure the utmost
accuracy, much of this work was done at night, the
sighting being done against a plummet lamp. This
avoided the error due to refraction. The line thus
fixed was transferred through the shafts to the tunnel,
giving both alignment and level. The shafts are about
eight by seventeen feet, and are distant about one and
a quarter miles from each other. Hence a base line of
less than sixteen feet had to be used to drive the
half mile of tuneling in both directions.

The ends of two wires were dropped down the shaft,
their upper ends being secured above the surface. They
carried in suspension a long iron beam representing a
plumb bob. The wires were spaced as far apart as the
shaft would permit, and were adjusted so as to be
truly vertical. The elongated plumb bob hung in a
trough of water to prevent oscillation. The wires at
the surface were brought into the true line of the
tunnel, and from this base the line was started at the
foot of the shaft. Plugs were driven into the roof to
act as monuments. The result was that in some in-
stances the survey lines from separate shafts came
within an inch of exactly meeting. .

The same exactness and carefulness as regards detail
was applied to all the measurements and inspections of
material. A continual record of cement tests is kept
on file, the reports being thoroughly systematized.
Briquettes are made, soaked in water, weighed, and
tested. The time when steel rods definitely weighted
can penetrate into the cement briquettes is noted. The
dry cementsare passed throughsieves, and the portions
retained by the different sizes of inesh are determined.
The dimension stone is also inspected and measured
with similar thoroughness.

- The section of the greater part of the aqueduct in
general terms resembles a horseshoe 1353 feet high and
13°60 feet wide. Over the top an arch of 680 feet radius
is carried. This rests on two side walls, themselves
forming segments of circles of 20°92 ft. radius, fixed by
an accurately placed template. The side walls at their
bases have courses of special bricks, whence springs an
invert arch for the floor, which is of 18'50 feet radius.
These proportions give a tannel equivalent in cross
area to a circle of 14 feet radius. The frictionisslightly

greater than if the conduit were circular. For most of
the distance its rate of descent is 7-10 foot per mile.

There was no possibility of blasting out the rock so
as to permit the brick to lie in close contact with it.
Accordingly, it was determined to fill the space back of
the walls, as fast as they were run up, with rubble
masonry. The general requirements were that the
brickwork should be carried up in sections or benches,
and as each was finished that the rubble should be
laid in the space behind by hand. By the terms of
the contract, a specified rate per cubic yard was to be
paid for such filling. To determine its amount, it be-
came necessary to know the exact volume of the tun-
nel. Then by subtracting from it the known external
volume of the brick lining, the amount of rubble pre-
sumably laid and to be paid for by the city would be
known.

An instrument called colloquially a ‘‘sunflower ” has
been devised for this purpose. It is essentially a full cir-
cle protractor, arranged for vertical mounting on a tri-
pod, with two levels at right angles to each other, and
the usual adjustments. It is carried by a tube of about
one-half inch bore passing through the usual ball and
socket joint. A given portion of tunnel is laid off into
lengths varying from three to ten feet. At each di-
vision a candle is placed exactly in the vertical plane
containing the axis. The *“sunflower "’ is set over the
candle and adjusted so as to be truly vertical. Instead
of a plumb bob the tube is used to fix its position. The
attendant sights down the tube and shifts the instru-
ment until directly over the candle. The level of the
tunnel bottom has previously been taken. The face of
the protractor is about 18 inches across, and an arm
pivoted at the center of the protractor face is arranged
to turn around freely. A pole, divided into feet and
tenths of feet, shod with an iron strap, is placed upon
the rotary arm, is brought to the vertical or zero read-
ing of the instrument, and is pushed upward until it
strikes the rock above. The reading in feet and tenths
is taken, the pole is swung through ten degrees, and a
second reading taken, and so on all around the circle.
If necessary, even more readings are taken. The 180°
reading gives the elevation of the center of the instru-
ment, so as to fix the relation of the excavation to the
briek lining.

Cross section sheets containing the outline of the tun-
nel are provided, printed on rather thin paper. When
the readings are taken to the office, they are plotted on
these sheets. A protractor printed on thin paper is
mounted on a glass plate, beneath which the light can
enter. The section sheet is laid upon this protractor,
whose lines and figures can be distinctly seen through
it. The point on the section sheet corresponding to
the elevation of the center of the sunflower is brought
exactly over the center of the protractor. Then the
readings for the different degrees are marked off, and
connected afterward by pencil lines. By planimeter or
trigonometrical methods the area of the cross section is
determined.

After the tunnel had been completed in parts, and
these measurements had been taken, it was found
that thefilling back of the brickwork had been most
perfunctorily performed, and in some places had been
entirely omitted. As the contractors were paid in the
neighborhood of seven dollars a cubic yard for tunnel
excavation, and received five dollars per cubic yard for
refilling the same with rubble masonry, the object of
such neglect was obvious. They had every incitement
to make the opening as large as possible, and then to
leave it unfilled. In many cases the excavation was
carried six feet higher than necessary, and great cavi-
ties of this height were left open. Sometimes portions
of the cavities were partitioned off by a bridge wall so
as to be masked, and thus escape notice. The space
back of the side walls was often filled with loose stones,
through and between which a long rod could bein-
serted clear back to the original rock. Two sample
cavities above the rock, which were entered by the
writer, were sufficiently lofty to enable a person to
stand erect therein, and each contained some eighty
cubic yards of space, for filling which, had it been un-
detected, the contractors would have collected four
hundred dollars.

A very large corps of inspectors are kept in the tun-
nel, and should be an absolute preventive of these
practices. Unfortunately, they have not for some rea-
son succeeded in such prevention. -

Much of this defective work has been done, but it is
being detected by the thorough examination that is
now being prosecuted, and the defects will doubtless be
remedied in due time. A heavy rod#tipped with iron,
or a solid iron bar, is used as a sounder. With this the
brickwork is struck, and the more or less hollow sound
discloses the cavities and loose filling. By practice con-
siderable expertness with thiscrude system is attained.
Where a cavity is found, the wall is opened and the
eontractor is forced to refill it. In some ecases liquid
mortar, or grouting, is used, in other cases a gang of
men are made to regularly build up the cavity. It will
be noted that this method is applied to the completed
structure. Had the inspectors done their duty, it
would be quite unnecessary.

It cannot be said that the defective filling, as far as
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it has gone, will have any disastrous effect. Most of
the aqueduct is to deliver water by gravitation only.
But in the future it may be called upon to do high
pressure work. Its capability for such service may be
of the utmost importance. The city of New York is
paying for the best work, and is entitled to have it.
No excuse can be accepted for inferior filling or other
neglect. By the special efforts made at this late day,
there is reason to hope that good masonry will be
secured for practically the whole length of the aque-’
duct.

To render the aqueduct fully effectual, more water
than the present Croton Lake can hold must be im-
pounded. This is to be supplied by the Quaker Bridge
dam, which is planned to be the largest structure of
that character in the world. W e have no space here to
discuss the mooted questions of the practicability of
this gigantic work. The mathemitical bases for its
erection will be found presented by one of theaqueduct
engineers, Dr. Edward Wegmann, Jr., in his work on
“The Design and Construction of Masonry Dams.”
The very able reports of the Chief Engineer, Mr. Ben-
jamin 8. Church, should also be referred to. If the
Croton River watershed is made the immediate source
of the water supply for the metropolis, that by no
means excludes the utilization of more distant sources.
Should the New Jersey highland regions or the Cats-
kill Mountains eventually be utilized, the new aque-
duet, with its capacity of 250,000,000 gallons per day,
will be a most important factor and link in the systemn.

The main contracts awarded prior to January 1, 1887,
aggregate $13,801,117, nearly $3,000,000 under the engi-
neers’ original estimate. It would seem that this sum,
with the verylarge staff of city employes engaged on
the work, should have secured immunity from the evils
we have so briefly deseribed.

———— A
Determination of Phosphoric Acid.

The author proposes an abridgment of the molyb-
dic method. If the ordinary yellow precipitate is
heated to 400° to 500°, water and ammonia are expelled,
and there remains a molybdenum phospho-molybdate
almost of a black color. This compound, within cer-
tain limits of temperature, is very permanent, and as
it is not hygroscopie, it can be weighed. The author
proceeds as follows: The solution of the phosphate
prepared as usual, and containing nitric acid and from
20 to 25 per cent ammonium nitrate, is precipitated at
50° to 60° with solution of molybdic acid, stirring
constantly, and is allowed to stand for some hours
without further heating, but with diligent stirring.
After two to three hours the precipitate is collected on
a filter, washed with a 20 per cent solution of am-
monium nitrate slightly acidulated with nitric acid,
until ten drops react neither with hydrogen sulphide
nor (if iron is present) with potassium ferricyanide,
and then a few times with cold water, or once each
with a small quantity of cold water, alcohol, and ether.
The dried precipitate is removed "as completely as
possible from the filter into a flat platinum capsule.
The filter is incinerated separately at the lowest possi-
ble temperature in a platinum crucible, the ash is add-
ed to the bulk of the precipitate in the flat capsule,
which is then covered with sheet platinum and ignited
over a ‘‘ Maste” burner with a triple air current at a
temperature which suffices for a slow decomposition of
the precipitate, indicated by blackening. If there is a
considerable quantity of precipitateit isremoved, after
a time, from the flame, crushed with a glass rod having
its end melted broad and flat, and heated again, bring-
ing the yellow portions, which still remain unchanged,
nearest the sides of the capsule which are hottest. In
about fifteen minutes the mass is generally of a uni-
form blackness. It is let cool in the exsiccator and
weighed. It contains4:018 per cent P:0s. Theresidue
can easily be removed from the capsule by means of
dilute ammonia. If the temperature has been too
high, and the residue has a light gray reflection, in-
dicating partial formation of molybdic acid, the opera-
tion is not to be rejected. The mass should be care-
fully moistened with dilute ammonia, dried up, and
heated afresh, but with caution in order to avoid loss
by spurting.—C. Meinecke.

el P
American Streets,

A writer in La Nature remarks that the streets of
American cities have been laid out with the tape-line
and at right angles. This, he observes, is very fine
from a geometrical standpoint, but carries with it very
serious consequences from an economical point of view.
In fact, if we walk along the two sides of a square in-
stead of following a diagonal, the distance is increased
in the proportion of 40 per cent ; that is to say, instead
of walking 100 feet, we walk 140. Hence aloss of time,
strength, and money. Prof. Haupt hascalculated that
the opening of two diagonal streets in Philadelphia
(850,000 inhabitants) would reduce the extreme distances -
by one mile and a quarter. The annual number of
passengers carried by the cars being 125,000,000, the
total saving would reach about $180,000 per mile trav-
eled. The passengers would gain 8,565 years in time
and would save more than 8,000,000 horse power in mo-
tive power.
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Sorrespondence.

The First Steam Engine in America.
To the Editor of the Scientific American :

In your issue of June 16, page 371, you publish an
extract from the diary of Manasseh Cutler, LL.D., of
Ipswich, Mass., giving a description of what you state
was ‘‘ probably the first practical stationary steam en-
gine used in the United States.” Knowing your repu-
tation for accuracy, I beg to call your attention to the
accompanying document on “ Josiah Hornblower and
the First Steam Engine in America,” published by the
New Jersey Historical Society, and also to the inclosed
copy of a letter from Mr. Justice Bradley, of the Su-
preme Court of the United States, which was attached
to the relic described, when on exhibition at the Cen-
tennial Exposition in 1876. From these authentic and
well proved statements there can be no doubt that Mr.
Hornblower’s engine was the earliest ever operated in
this country, antedating the one described by Mr. Cut-
ler by 34 years. The description of the engine in the
document by Wm. Nelson—published by the N. J.
Historical Society, and which I send by this mail—is
so comprehensive and complete that it is worthy of a
review and consideration by your valuable paper.

I might add that the relic referred to in Mr. Justice
Bradley’s letter is now the property of the N. J. His-
torical Society, having been donated by Mr. Meeker’s
son, Stephen J. Meeker. CHARLES BRADLEY.

Newark, N. J., June 20, 1888.

WASHINGTON, September 20, 1875.
David M. Mecker, Esq.

DEAR SIR: The steamn engine of which you possess a
relic was, as you suppose, the first ever erected on this
continent. It was imported from England in the year
1753, by Col. John Schuyler, for the purpose of pumping
water from his copper mine, opposite Belleville, near
Newark, N. J. The mine was rich in ore, but had
been worked as deep as hand and horse power could clear
it of water. Col. Schuyler having heard of the success
with which steam engines (then called fire engines)
were used in the mines of Cornwall, determined to have
one in his mine. He accordingly requested his London
correspondent to procure an engine and to send out
with it an engineer capable of putting it up and operat-
ing it. This was done in the year named, and Josiah
Hornblower, a young man then in his 25th year, was
sent out to superintend it. The voyage was a long and
perilous one, and Mr. Hornblower expected to return
as soon as the engine was in successful operation. But
the proprietor induced him to remain, and in the course
of a couple of years he married Miss Kingsland, whose
father owned a large plantation adjoining that of Col.
Schuyler. The late Chief Justice Hornblower was the
youngest of a large family of children which resulted
from this marriage. Mr. Hornblower’s father, whose
name was Joseph, had been engaged in the business of
constructing engines in Cornwall from their first intro-
duction in the mines there about 1740, and had been
an engineer and engine builder from the first use of
steam engines in the arts, about 1720.

The engines constructed by him and his son were the
kind known as Newcomen engines or Cornish engines.
That brought to America by Josiah was of this de-
scription. Watt had not then invented his separate
condenser nor the use of high pressure ; but it is gene-
rally econceded that, for pumping purposes, the Cornish
engine has still no superior. - After 1760 the Schuyler
mine was worked for several years by Mr. Hornblower
himself. The approach of the war in 1775 caused the
operations to cease. Work was resumed, however, in
1792, and was carried on for several years by succes-
sive parties. It finally ceased altogether early in
this century, and the old engine was broken up and
the materials disposed of. The boiler, a large eopper
cylinder standing upright, 8 or 10 feet high, and as
much in diameter, with a flat bottom and a dome-
shaped top, was carried to Philadelphia. The relic in
your possession wasg a portion of the cylinder, and was
purchased by some person in Newark. In 1864 1 met
an old man named John Van Emburgh, then 100 years
old, who had worked on the engine when it was in
operation, in1792. He described it very minutely and,
I doubt not, accurately. Itisfrom hisdeseription that
I happen to know the kind of engine it was, although
from the date of its construction and the use to which
it was put, there could have been but little doubt on
the subject. :

What changes have been wrought in 122 years!
What mighty power has been created on this continent
in that time by the multiplication and improvement of
the steam engines! We may well look upon this relic
with a sort of superstitious veneration, looking forward
as well as backward, and wonder what another century
will bring forth !

Respectfully your obedient servant,
JosEpPH P. BRADLEY.

—_————tr——————
PARADISE, by Tintoretto, is the largest painting

in the world. It is 84 feet wide, 3314 feet high, and is
now in the Doge’s Palace, Venice.

The Inequalities of Men.

M. Lapouge, of Montpellier, has recently delivered
before the Faculty of Natural Sciences in that town a
series of lectures on inequalities among men, in the
course of which he said that the political dogma of
equality rests on hypotheses which are utterly false.
He distinguished four social types among mankind :

1. The initiators, who show mankind the way into
the region of the unknown, and who go in front. Rest-
less and daring, with an intelligence which is at least
equal to the average, men of this type do not travel
readily along beaten tracks. New ideas are the
breath of life to them. They spend their livesin new
creations, they are often wrecked, but the true genius
represents the most perfect form of this type. 2. Men
of spirit, of intelligence, who, possessing no creative
power themselves, yet carry out and perfect the ideas
and discoveries of the first type, to which they are
really the complement. 3. Men who, with muech or
little intelligence, can work only with others, who mis-
trust every new idea not accepted by all the others,
but who seize it with avidity when their neighbors
adopt it. If intelligent, these men are docile, but they
dislike every change in routine, and they represent
the dullness of the mass in the face of every reform.
4. Men of this type are not fit to attain even the small-
est step in culture.

Evidently every man cannot be classed under one or
other of these divisions. In human societies clear lines
of demarkation do not exist, but for general purposes
the distinction is sufficiently evident. The superior-
ity of a race or nation depends on the greater or
smaller number of men of the first two classes. The
race which is richest in the first type is the blond
dolichocephalic, and this has been the case even when
the people among whom they lived were not of this
kind. In Egypt, Chaldea, Assyria, Persia, India, and |
even in China men of this type ruled. In the Greek |
and Roman world it was the same, and it is so still. In
our own day the rank of a nation corresponds with
the strength of the blond dolichocephalic element.
The Gallic and Frank elements which made France
great were of this type, and it plays the same part in
England, Germany, and America. Near these come
the Semitic and Mediterranean races, who had reached
a high grade of civilization when the blond dolicho-
cephalic peoples were still savages. The remainder of |
mankind must be reckoned the passive races. The
brachycephalic races of Europe, the Celto-Slavs,
rarely produce men of the first intellectual type. In
the social changes of recent years brachycephalic men,
who form the lower classes, have been elevated and
brought forward, and herein, the lecturer thought,
lies the great danger of the future deterioration of
the French nation.

_— - r-—
Exotic Flax,

Consul Williams, of Rouen, says that M. J. De Turck,
of Lille, who is a manager of spinning mills, has
brought to light a textile plant of Chinese origin,
which has some analogy with ramie. He claimstohave
discovered a process for degumming this textile,which
corhes already decorticated, and to produce from it
threads of great strength and beauty. He has termed
the textile léin exotique. 1t is claimed forthis material
that in its native country its cost is from 114 cents to 2
cents a pound, and from 21 to 3 cents a pound laid
down at Marseilles, whereas flax costs, according to
quality, from 10d. to 1s. 9d. per kilogramme. The
exotic flax, without assorting, is fit for the coarsest
fabrics or the finest, the latter only requiring the usual
more careful and complicated preparation. The finest
lace and the strongest cord can be made from it, as
well as an infinite variety of intermediate fabrics, such
as table cloths, napkins, carpets, plush, wearing ap-
parel, ete. Itis spun without combing, thereby sav-
ing 40 per cent of waste incident to flax combing.
The material can be worked with the ordinary flax
machinery. The textile can be mixed with flax, silk,
wool,’and cotton. Itsstrength is very great, and a sew-
ing thread can be spun which requires no twisting.

The refuse is utilized and can be worked in the same
manner as cotton, which it closely resembles. If de-,
sired, the long fiber can be broken up by an ordinary |
crusher and reduced to the usual length of cotton:
fiber.

Consul Williams adds that the various fabries made
from this plant, which can be seen at Lille, appear to
indicate beauty, strength, and general utility. The
plant utilized by M. De Turck in his invention is the
dolichos of Tonquin (the dolichos catjang of Cochin
China). This is cultivated everywhere throughout
Tonquin, and bears also the name of dau. The plant
produces the dolique, or Tonquin bean, and next
to rice is the most important crop of the country.
It is cultivated on thousandsof acres of land border-
ing on the sea, by the side of the rice swamps of Hung-
hoa, and the banks of all the rivers. The seed is
sown in February and March in the north, and a little
later in the south. When inundations are feared, the
dolique is planted alone, or with other seeds to form

clusters. Inthe latter case Indian corn or castor beans
are planted, as, in addition to the shade which they
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afford, they produce a valuable crop. This crop is
suitable to lands which are too elevated or too porous
for rice. It'is also cultivated as an alternate crop
with rice, to prevent the exhaustion produced by two
successive rice crops on the same land. It is culti-
vated also to rid the land of weeds. It usually ripens
about the first of May, or a month earlier than the rice
crop. At the time of harvesting the dolique, the coun-
try is overrun with women and children gathering the
ripe pods in small baskets. The men in long files are
seen wending their way to the villages, with long bam-
boo sticks upon their shoulders, on the ends of which
the baskets are balanced. As there is no rest for the
land in Tonquin, the stalks are buried with the plow.
Occasionally a few are saved for fuel, bedding for the
buffaloes, or for manure ; but the quantity thus used
is small.

-

Building a Home.

Presuming that a location has been selected, with a
special view of arrangement of cesspools, wells, cisterns,
and outhouses, which should flow down and away
from the foundation of the house, and which should at
no time flow toward you from neighboring dwellings,
the greatest thing then to consider is to preserve sani-
tary conditions. It seems somewhat superfluous to
warn one against keeping decayed vegetables around
the cellar, but there are thousands who, through sheer
neglect, invite weekly and daily all germs of infectious
disease through this most common of household evils.
In the cellar, above all places, plenty of freshair should
be admitted. There is hardly a housekeeper, no mat-
ter how vigorously the reader may resent this impu-
tation, who is entirely free from the charge of shiftless-
ness. Wherever refuse bits of food are left to mould, a
plate left unwashed, a wash cloth uncleansed, and even
where fresh milk, meat, or other foods .are left uncov-
ered in living rooms or bed rooms, there disease will
propagate, not instantly, understand me, in a virulent,
venomous form, but insidiously the impurities arising
from the slowly decomposing matter will leave their
effect upon all inhaling the air of the apartment im-
pregnated by the rising gases.

Many houses are now built to rent or sell, and con-
structed in the most flimsy manner. They are built to
rent or sell, and the mere advertisement that a house
is furnished with the most improved sanitary appli-
ances should not be considered as a sufficient guaran-
tee. The cellar should be visited. If its walls are
cracked, damp, or colored with mould, if water stands
upon its floor, and if light and ventilation are not pro-
vided for, seek some other habitation. Of course newly
constructed walls are always damp until seasoned by
time. A great amount of water is used in the mortar
and plastering, and much of this must evaporate before
the building is fit for occupancy. Neither should a
house freshly painted with lead paints be occupied
until the paint is well dried. The living rooms should
be placed on the sunny, airy side of the house, and the
bed rooms examined with reference to their means of
ventilation.—Philadelphia Home.

—_— O H—— e
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Roaring in Horses.

Mr. F. Raymond, F.R.C.V.8., of the Royal Horse In-
firmary, Woolwich, has announced that successtul -ex-
periments have been made in the surgical treatment of
horses for the grave defect in respiration known as
‘‘roaring "—a defect which appears to be on the in-
crease, and which often renders valuable horses alinost,
if not quite, valueless. The operation has been devised
by Dr. Fleming, C.B., principal veterinary surgeon of
the army, who for some years has made a special study
of the morbid conditions which give rise to the impedi-
ment in breathing that causes such distress and noise.
It consists of an operation on the larynx for the re-
moval of the obstruction. Under his direction Mr.
Raymond has recently operated upon two army horses
which were to have been cast for *‘ roaring,” and in one
case complete, and in the other almost complete, suc-
cess seemed to have been attained. A greatadvantage
of Fleming’s method is that the animal suffers no pain,
being chloroformed ; nor does it experience any inme-
diate subsequent inconvenience in eating, drinking, or
breathing. The horses operated upon were watered
and fed in the usual way as soon as they recovered from
the narcotic ; so that even if the operation chanced to
be unsuccessful, the animal is no worse than before.
The scar which remains is very small and not notice-
able. Mr. Raymond predicts that Fleming’s method
of laryngotomy will take a position among the most
useful in veterinary surgery.

— - —

OFFICIAL trials of a new form of log have recently
been made on board some of the French torpedo boats.
The log is made of bronze of cylindro-conical form,
and weighs about 55 Ib. Itis provided with a hollow
tube running down its center, which is connected by a
canvas-covered India-rubber tube to a pressure gauge
on board. When the ship is under way the flow of the
water past the log establishes a partial vacuum in the
tube, and causes the pointer of the pressure gauge to
move over its dial, which is graduated togivethespeed
of the vessel from 4 up to 25 knots.
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A LOCOMOTIVE WITH GREAT STEAMING CAPACITY.

Within a month past six new locomotives, embody-
ing some striking features, have been placed on the
New York, New Haven, and Hartford Railroad, to run
between New York and Springfield and intermediate
points. These locomotives were built at the Baldwin
Locomotive Works, Philadelphia, from original de-
signs, and one of them is shown in the accompanying
illustration, where it is represented in comparison
with a full sized locomotive of the ordinary type. The
great size of the boiler, the top of which is 10 feet
9 inches high, or only 3 feet below the top of the smoke
stack, at once attracts attention whenever the engine
is seen, and the corresponding size and weight of all
the working parts, except the moderate sized driving
wheels, are matters of comment among all the engi-
neers under whose notice they have come.

The cylinders of these engines have a diameter of 20
inches by 22 inches stroke, the steam ports being 134
by 16 inches. The driving wheels are 6814 inches
diameter, and the engine truck wheels and tender
wheels 33 inches diameter. The spread of the driving
wheels is 9 feet 1 inch, and the total wheel base of the
engine 23 feet 7 inches. The total wheel base of the

A LARGE LOCOMOTIVE ON THE NEW YORK, NEW HAVEN, AND HARTFORD R R.—(From a photograph.)

engine and tender is 47 feet 914 inches, and the length
of engine and tender over all is 58 feet 214 inches. The
tender has a capacity for 614 tons of anthracite coal
and 3,200 gallons of water, and is fitted with a water
scoop for taking up water from alongtank laid be-
tween the rails—a system which has not heretofore
been "employed on this railroad, but for which the
company are now getting ready by placing tanks in
position at the desired distances to facilitate long,
straight runs.

The weight of the engine in working order is about
110,000 pounds, the weight on the driving wheels being
68,000 pounds, and on the front truck wheels 42,000
pounds. The weight of the tender, with coal and
water, is about 70,000 pounds, making the total weight
of engine and tender, ready for service, 180,000 pounds.
The boilers are wagon top in form, 60 inches diameter
at the smoke box end, and the fire boxes are 615 feet
long by 343¢ inches wide inside. These engines are
designed foran ordinary working steam pressure of 160
pounds, which, we are informed, is obtained and car-
ried as readily as 140 to 145 pounds on the locomotives
heretofore in use on the road.

The present superintendent of motive power of the
company, Mr. J. Henney, Jr., was formerly for many
years in charge of their shops at Hartford, where many
locomotives of excellent design and fine finish were

turned out, which have done and are doing good ser-
vice on the road: These new engines, however, have
been specially designed for high speed for long dis-
tances, drawing heavy trains, with which they have,
thus far, been shown to easily make sixty miles an hour
on any comparatively straight sections of track. In the
matter of first cost these engines seem marvelously
cheap, their approximate cost being stated at about
$10,000 each, the establishment at which they were
made now turning out completed locomotives at the
rate of two a day. The dimensions of the boiler and
fire box, with the great amount of heating surface
provided, give them extraordinary steam making
power, and it is claimed that they are economical of
fuel. Itis not unlikely, also, that in- providing en-
gines with such extra steaming capacity, the com-
pany areanticipating the enforcement next winter of
regulations compelling the railroads in that section to
heat their cars by steam, and discard entirely the car

stove.
D

Manufacture of Quinine.

Within the last twenty yearsthe growing of the bark
has been established in India, and the alkaloid is now

SRR (0 =, " - o

successfully made at the government works at Sikkim.
The whole of the quinine in yellow bark can be ex-
tracted in a form undistinguishable, either chemically
or physically, from the best brands of European manu-
facture. Thiscan be done so cheaply that so long as
the supply of bark is kept up, quinine need never cost
government much above 25 rupees per 1b. It is pointed
out that the price of English-made quinine in the Lon-
don market is at the present time somewhere about this
figure.

The bark is first reduced to powder by means of a
Carter’s disintegrator, and this powder is passed
vizrough a scalper, the sieves of which are made of silk
and have120 meshes to the lineal inch. This extremely
fine powder in the proportion of 100 parts is mixed with
8 parts of commercial causticsoda dissolved in 500 parts
of water, and there is then added 600 parts of a mixture
of fusel oil 1 part and kerosene oil4 parts. Slaked lime
may be used instead of the caustic soda, 15 parts of it
being intimately mixed with the powdered bark before
the water is added. The whole mixture—bark, alkali,
water, and oils—is next thoroughly agitated in barrels
for four hours, then allowed to rest,and the oily layer
drawn off from the top. This oil is again agitated for
five or ten minutes with water acidulated with hydro-
chloric or sulphuric acid, whereby the alkaloids are
dissolved out from the oil. Separation is again effected,
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the oil being transferred to the bark mixture, and agi-
tated with it for two or three hours; again drawn off
and washed as before in the same acidulated liquor.
This process is repeated a third or fourth time, or until
it is found by testing a small quantity of the oil that
the bark has been thoroughly exhausted of its alka-
loids. The quantity of acid required to take up the
alkaloids from the oil depends, of course, on the quality
of the bark operated on. If the bark contains 4 per
cent of alkaloids, about 2 1b. of sulphuric acid mixed
in 20 gallons of water are sufficient. The after-treat-
ment of the acidulated solution of alkaloids is simple.
The solution is first neutralized with ammonia or soda
and set aside to crystallize. The erystals are collected
on a cloth and drained, then dissolved in about fifty
times their weight of boiling water, and filtered hot
through a little animal charcoal. On cooling after fil-
tration, the crystals again form and are separated as
before from the mother-liquor by filtration. The erys-
talline mass obtained is then placed in small lumps on
sheets of white blotting paper stretched on slabs of
plaster of Paris. By this means they are practically
dried. They are afterward thoroughly dried by being
laid on blotting paper in a room heated to about 10°

3 < il

above the temperature of the open air. The foregoing
presents the salient points of Mr. Gammie’s process for
the manufacture of ‘‘sulphate of quinine.” The result-
ing product doubtless contains other alkaloids than
quinine, but in what proportion there is nothing to in-
dicate.—Chem. and Druggist.

_——t—————————————
Electrical Phenomena,

In a note to the Army and Navy Journal, Lieut. P.
H. Uberroth, of the U. S. S. Dexter, at New Bedford,
Mass., says that on June 15, at about 9:40 evening, while
lying at anchor, a violent thunderstorm passed over us,
a thunderbolt striking the vessel, shattering her main-
topgallant mast and pole, shaking the vessel from stem
to stern.

Lightning flashes continued without any apparent
intervals of obscurity, thus producing a continuous il-
lumination about us, enabling us to view the surround-
ing country as at midday. The lightning struck the
main truck, and passed down the mast to the eyes of
the wire rigging, at which place it was shunted off,
passing down the rigging on both sides to the water.
During the conduction of the electricity, loud erackling
sounds were heard, blue flames were visible around and
about the shrouds and smoke-stack, and huge balls of
fire flew from the vessel on all sides.
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WATER BUCK AND DWARF ANTELOPE IN THE
ZOOLOGICAL GARDEN AT COLOGNE,

** Groliath and David among the antelopes,” one might
exclaim when looking at the animals in the group
shown in our engraving. In fact, it is difficult to think
of two animals which differ more widely, and yet they
both are antelopes. This differencein the outward ap-
pearance of the water buck and the dwarf antelope no
longer seems strange after we have considered the ani-
mals with their proper backgrounds,and have taken
the trouble to understand their habits by the light of
the researches of modern naturalists. Then we must
see that they are suited to their habitats, to their own
peculiar abodes, for the occupants must differ as their
dwellings do, that they may exist in them.

The water buck (Antilope unctuosa Laur.) is the an-
telope of the low river lands of Western Africa, spe-
cially of the Senegal region. Here they wander in Jlit-
tle herds—-each consisting of a buck, which acts as
leader, and several females, with their young—through
the reed-covered marshes and the shallows of the river
beds which spread out like ponds, where they are en-
abled, by their long, thick, and well oiled hair, to
browse for hours at a time. THhis heavy coat is very
unusual for a tropical animal, but is well adapted to
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WATER BUCK AND DWARF ANTELOPE IN THE ZOOLOGICAL

the water buck’shabits. In fact, it forms his most strik-
ing characteristic. Although hishair islong and close,
he gives the impression of having a ragged and shaggy
coat. From the ground color—a dark, glossy brown,
which runs. into black on the extremities—the white
marking on the head, neck, and hind quarters stands
out clearly enough to relieve any monotony ; but his
proudest ornaments are the beautiful, slightly curved
horns which make him one of the most imposing ob-
jects among the antelopes and one of the greatest at-
tractions of a zoological garden.

The dwarf antelope (Antilope pygmaa Pall.) or bush
buck, as it is called for the sake of distinetion, is as
well adapted to the ‘“bush” of Africa as is the hedge
sparrow to the thorn hedges and brambles of our mea-
dows and woods. By virtue of his almost incredibly
small size—his body is scarcely a foot long and propor-
tionately high—for a hoofed animal, the * bush,” with
its strong thorns and millions of lianas, forms a safe
labyrinth of comfortable paths with which he is per-
fectly familiar, and where the table is bountifully
spread for him with tender mimosa leaves and young
shoots and sprouts of all kinds. Herehelives a happy,
quiet life with his mate, for the dwarf antelopes always
live in pairs, so long as he is not disturbed by his ene-
mies. But of these he, like all small and defenseless
animals, has a great many, chief among whom are the
leopard and, of course, man. The natives do not mo-
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lest him much, because he is hardly sufficient for a
negro’s appetite, and at first the white hunter finds it
difficult to-catch him, because his color, a dark bluish
gray, blends so well with the color of the mass of twigs,
stalks, and vines as to make hiin almost invisible; but
as he learns his ways, the hunter is no longer deceived
by his standing perfectly still and then sliding softly
and slowly away, and consequently the hunt becomes
more successful, and, judging from Brehm’s description,
is a real delight.

The dwarf antelope seldom thrives in captivity, but
if it once accustoms itself to this condition of life, it
settles easily to subsequent changes.—Illustrérte Zei:-
ung.
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Danger from Electric Lighting Wires.

M. Mascart recently illustrated by experiments before
the French Philosophical Society the possible dangers
of fire from electric lights. He pointed out the neces-
sity for precaution in electric light installations against
excessive heating of the conductors, and the risk of
materials being ignited by heat generated in the lamps.
In the case of insulated wires laid under mouldings the
heat generated was usually dissipated by conduction,
which keeps down the temperature of the wire and its
i

I i

‘ S \
é "‘,,.- 7 A ,> WR \~ \
1,/ VI | \
“a A v/ ‘

covering. An excessive current might destroy the in-
sulation and inflame the wood. An experiment was
made with a wire 1'2 mm. diameter, laid between two
blocks of wood. This wire would in ordinary practice
carry a current of 4 amperes, but in this experiment
the current was increased to40 amperes, at which point
carbonization of the wood began. With a greater cur-
rent the wood was ignited. To test the danger from
lamps, the following eight experiments were made : 1.
The globe of an arc lamp was covered with several
thicknesses of a light fabric, such as green tarlatan. 2.
A glow lamp of 32 candle power was covered in a simi-
lar manner, the folds of the cloth being held against
the lamp by an India rubber band. 3. An incandescent
lamp was covered with a cotton hood. 4. A glow lamp
was covered with a similar hood of black silk, which
was surrounded by another of velvet. 5. A lamp was
covered with a layer of white wadding, the gummed
surface of which had beenremoved. 6. Two glowlamps
were covered with layers of wadding, one layer white,
the other black. 7. A lamp of 32 candle power was
placed in a vertical fold of an old theatrical scene. 8.
A lamp of 300 candle power was laid in a similar scene.
In cases 1, 2, 5, and 7 no carbonization nor excessive
heating was caused for 20 minutes. In case 8 the scene
commenced to carbonize without flame after 14 min-
utes. At the end of 2 minutes the envelope of the
lamps in 5 burst into flame, and in 6 minutes the velvet
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calotte in experiment 4 eommenced to burn slowly.
The cotton hood in 8 was partially carbonized at the
end of 10 minutes, but was not set on fire.

Soap from Mount Carmel,

The manufacturers are members of a religious com-
wmunity called the *Temple Society.” This society
originated in Germany some twenty-five years ago;
theirfirst. object being to protest against the rational-
istic viewss of Dr. Strauss and his school. They have
very strict rules of living, and hold strong views as to
the early second advent of the Messiah. A section of
them (mostly Germans) established themselves at the
foot of Mount Carmel about the year 1868, and set to
work to introduce Western ideas by colonizing meth-
ods. They fixed upon a spot about a mile to the west
of the ancient town of Haifa, between Mount Carmel
and the sea, as their headquarters, and they have made
this locality quite a little center of order and industry.
For a long time the native inhabitants were suspicious
and jealous; but their straightforward way of paying
honorably for all work done for them has to a great
extent won the confidence of the Arabs, whose respect
has been more recently developed by a good road, 22
miles in length, from Haifa to Nazareth. which the

GARDEN AT COLOGNE.

colonists constructed at a cost of about 200.. What is
generally called Mount Carmel is in fact a small range
of high land 13 miles long and about 9 miles wide. It
consists of plains and caves, and, like the rest of the
Holy Land, gives evidence of ancient towns, strong-
holds, and tombs. The scenery in many parts is very
fine. Close by is the plain of Kishon and the famous
well for which Saladin and Richard Ceceur de Lion
fought so vigorously.
—_—— v
Vaceination in the Harem.

The women in the Sultan’s seraglio, at Constanti-
nople, have just been vacecinated, to the number of 150.
The operation took place in a large hall, under the
superintendence of fourgigantic eunuchs. The Italian
surgeon to whom the task was contided was stationed
in front of a huge screen, and the women were con-
cealed behind it. A hole had been made in the center
of the screen, just large enough to allow anarm to pass
through ; and in this manner the arms, of various col-
ors and sizes, were presented to the operator in rapid
succession. It was utterly impossible for the surgeon
to get a glimpse of his patients; but, in order to guard
against the chance of his being able to see through the
screen, two eunuchs, who stood by the operator, threw
a shawl over his face the instant an operation was con-
cluded, and did not remove it till the next arm had
been placed in position.—Indian Medical Gazette.
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Softening "and Purifying Water,

G. E. Davis, of Manchester, has a method of using
tribasic phosphate of soda, which softens the water,
and leaves a useful phosphate of lime as a manure.
Most natural waters contain lime or other substances
which render them unfit for use for trade purposes
and inconvenient for domestic use. River water, or
brook water, or rain water is, of course, an exception,
and it is the object of this invention to eliminate most
of thelime and other interfering substances, so that
well water, or water containing lime and other sub-
stances, may be used for domestic or trade purposes
with almost the same ease as the water from rivers or
brooks, orrain water. In carrying out the invention
the patentee adds to the water to be treated tribasic
phosphate of soda, preferably in a state of solutionin
water, and mixes it with the water undergoing treat-
ment until the one is well incorporated with the other.
The mixture made is then allowed to settle, whereupon
the lime salts fall to the bottom of the vessel, mixed
with other substances, and the clear water may be
drawn off for use, or be pumped away into a store
tank. The residue remaining in the tank or other
vessel may be used as a manure, as it contains a large
quantity of phosphate of lime. The quantity of tri-
basic phosphate of soda required will vary with the
hardness of each water to be treated, but a good guide
for the proportion required to each gallon of the water
will be five times the amount in grains of the hardness
of the water by Clark’s scale of crystallized tribasic
phosphate of soda—that is to say, a water of 10° of
hardness would require about fifty grains of tribasic
phosphate of soda per gallon ; but where the hardness
is of the quality called ‘‘ permanent hardness,” about
one-half of this quantity only is necessary, or even less
than that.

—_— et ——
A Sea-going Dredger.

The members of the Engineering Society of Univer-
sity College, Bristol, recently spent a day on a new
dredger which has been built by Messrs. Simons & Co.,
of ‘Renfrew, and respecting which the secretary of the
society sends us the following particulars. The
dredger, which is of steel, was constructed to the
plans of Mr. Girdlestone, the engineer of the Bristol
Docks. It is 225 ft. long and 45 ft. broad, and draws
14 ft. 6 in. when fully laden. The dredging is perform-
ed in the usual way by buckets having a capacity of 1
ton ; these revolve round tumblers, which are worked
by the same engines which propel the vessel when she
is under way. The buckets combined deliver from 17
tons to 19 tons per minute. The hopper capacity is
from 1,000 tons to 1,200 tons, mainly depending on the
nature of the dredgings. When the vessel is, fully
laden, the bucket ladder is raised by a crane at the
stern. The vessel then steams out to sea at a speed of
about ten knots an hour. The propulsion is effected
by two triple expansion engines of 1,600 . H.P. Each
of the engines works a screw fore and aft. Thus there
are four screws altogether, each having a diameter of
8 ft. 2 in. The process of discharging the material is
very speedy. The vessel may be going along at nine
knots, when on a given signal the engines slow down,
and the whole 1,000 tons of spoil are discharged in the
space of a minute. The doors can be drawn up and
the dredger steaming back again at full speed in eight
minutes from the first signal. The four serews enable
her to travel ahead or astcrn with equal facility, and
to turn in her own length when required. Thus while
all large craft are obliged to make use of tugs to navi-
gate the very sinuous course of the Avon, the dredger
is independent of all extraneous aid.

How to Make Ground Glass,

Breaking the ground glass is an accident not very
easily remedied in a small country village where one
cannot be procured. 1 propose to tell the readers of
the SCIENTIFIC AMERICAN how I made one.

I first bought five cents’ worth of emery and two
plates of glass the size required. Spoiled negatives will
answer if they are cleaned, which can be done with a
strong solution of lye. I placed one of the glasses on a
flat board and sprinkled a small quantity of the emery
on it, which I wet with water. Placing the other
glass on that, I ground them together, renewing the
emery and water whenever necessary. In about ohe
hour I had two of the finest quality of ground glass,
fully as good as those I would have to pay seventy-five
cents for (8 by 10 size).

The emery may be carried by the amateur much
easier than an extra ground glass. AMATEUR.

AN experiment, which i» looked upon as a success,
was recently made on the Shropshire Union Canal, at
Worleston, by the officials of the London & North-
Western Railway. A set of rails, of 18 in. gauge, was
laid dowr: on the bank of the canal for a distance of a
mile, and a small locomotive from the Crewe Railway
Works drew along easily, at the rate of seven miles an
hour, two boats by means of ropes. The size and
weight of the boats is not given. How many cars and
how much freight the locomotive could draw on the
track is not stated.

——¢

A Paper Organ.

A very original musical instrument has recently been
constructed at Milan—an organ whose pipes, instead
of being of metal, are of paper pulp. Its history is
quite curious. Father Giovanni Crispi Rigghizo, hav-
ing learned that the parish dell'Incoranata, at Milan,
was destitute of music for the offices, conceived the
idea of devising a cheap material that would permit of
constructing organs under such conditions that the
most unpretending communities could purchase one of
theseinstruments. This monk, who had passed his life
in poverty, was confronted by lack of money, and, not-
withstanding his efforts to carry out his undertaking,
was beginning to despair of success, when he had the
fortune to meet an artisan, Luigi Colombo, who un-
derstood the construction of the instrument, and was
good enough to aid him in carrying out his design.
They both went resolutely to work, and, finally, in
June, 1886, finished the instrument in question. Unfor-
tunately, by reason of lack of funds, they could not
exceed 22 registers, 44 pedals, and 1,400 pipes. The
final result, however, is extremely interesting, since it
is generally agreed that the instrument possesses great
power, and a sweetness of tone not found in organs
hitherto constructed.—La Science en Famille.

“SPIRAL” GARDEN HOSE.

The ** Spiral ” garden hose, a cut of which is shown
herewith, is designed to resist the deteriorating influ-
ences of moisture. It may be soaked every time it is
used, but, having no outside covering to imprison the
moisture, dries quickly. The cotton is uninjured, and
will last for years. This fact is well known by fire de-
partments, where rubber-lined cotton hose has been
known to last for over twenty years. This hose is
manufactured by the Boston Woven Hose Company,
of 230 Devonshire Street, Boston, Mass. This company
also manufactures the ‘ Cowen” steam hose. This
hose is being largely used by the fire departments, and

“SPIRAL”

GARDEN HOSE.

gives excellent satisfaction. It will stand a pressure of
1,500 pounds, depending for its strength to resist a
bursting pressure upon the cotton jackets, which are
woven with heavy filling threads running spirally the
whole length of the hose. It has a much longer life
than the ordinary steam hose, for when it gets used
to the point where the rubber hose is before being
used, it will then have lasted as long as the ordinary
rubber steam hose.
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The French Torpedo Boat Coureur.

A new first class torpedo boat has just been com-
pleted by Messrs. Thornyeroft & Co., London, for the
French government, and was launched June 13. This
vessel, which is named the Coureur, is a twin screw
boat, and sister ship to the Ariete, which was built by
this firm for the Spanish government last year, and
which attained on the official measured mile trial on
the Thames, with a load of 17:33 tons on board, the re-
markable speed of 264 knots or more than 30 miles
per hour. The dimensions of the Coureur are:
Length, 147 feet 6 inches; beam, 14 feet 6 inches;
draught (loaded), 5 feet. The hull is constructed of
galvanized steel throughout, and is divided into
numerous watertight compartments, which are fitted
with steam ejectors for keeping them clear of water
in the event of shell being damaged by collision or
shot holes. Any two of the compartments can be filled
without sinking the boat.

The engines are of the usual direct-acting compound
surface-condensing type made by Messrs. Thornycroft,
the indicated horse power at full speed being about
1,550 collectively, divided pretty equally between the
two pairs of engines. The arrangement of the ma-
chinery gives roomy engine space, a very satisfactory
feature in a torpedo boat. The boilers fitted in the
Coureur (two in number)are on Thornyeroft’s tubulous
system, by means of which steam can be supplied at
pressures up to 200 1b. per square inch with an immun-
ity from leakage and priming which is not considered
possible to secure in boilers of the ordinary type. This
new boiler is lighter in weight, and takes up less length
in the boat, than those of the locomotive type, and it
has so far proved so thoroughly efficient that Messrs.
Thornycroft are now fitting it in all their torpedo
boats.

Another important improvement is the excellent
maneuvering powers obtained by the use of Thorny-
croft’s patent double rudders, which are placed one on
each side "of the propellers. The torpedo armament
consists of two tubes built in the bow of the boat, for

discharging Whitehead torpedoes by means of gun--
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powder impulse. The'gun armament is an important
feature in the Coureur, which carries four 185 inch
Hotechkiss guns, two fixed on the conning towers, and
two being carried on the deck for firing broadside.
The vessel is fitted with masts and sails, a Normandy
fresh water condénser, and all the latest improvements,
including an electric light installation for lighting the
interior of the boat.

We should like to know the reason why our navy
department does not supply itself with some boats of

this sort.
_— —wer——

The Folly of Haste to be Rich.

Chancellor Howard Crosby, one of the best preachers
and best thinkers in New York City, has an article in
the Forum for May, in which he says :

‘“ The greatest need of our land to-day is an eéduca-
tion away from the fearful danger of a haste to be rich,
a cultivation of the quiet and improving arts, an en-
couragement of genial and benevolent lives, a preserva-
tion of home virtues, a teaching of the truth that mno-
deration best serves the cause of happiness, and a
demonstration that in helpfulness to others, man best
helps himself.

** While wise laws can do much to suppress some of
the worst features of the gold hunt, it is to the press,
the school, and the church that we must look for the
inculcation of the purer and loftier ideas that will meet
and overcome the materalism which the peculiar con-
ditions of our country have fostered, and which the
thoughtless minds of our youths so readily accept.”
Contented minds are more conducive to happiness than
riches, glory, or fame. In our life work let us remem-
ber that it will profit us but little if we gain a world of
wealth and lose contentiment and happiness.

<O
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Effect of Ammonia on Animal Life.

An explosion of an ammonia tank occurred May 6,
at the Buckeye Brewery, with a very strange result.
Almost immediately after the explosion every bird in
the neighborhood fell dead. Chippies, English spar-
rows, and canaries all suffered alike, and after the
shock dead birds could be seen lying about the side-
walks in that locality in great numbers. The explo-
sion caused an alarm of fire to be sent in, and the
horse attached to the hosereel No. 5, which responded,
came near being killed by the ammonia. The ani-
mal dashed toward the supposed fire with all the
speed he possessed, but when the strong odor of the am-
monia struck his nostrils he was completely overcome
and could not move. The horse was at once with-
drawn from the place and restoratives applied. John
Loder, George Kotts, laborers, and Fireman Ross were
in the room at the time, but escaped uninjured. Be-
sides the injury done to the tank, the company will lose
$500, the value of the ammonia.—Cincinnati Enqyuirer.

——-O

An Elevator Air Cushion.

A test of the Ellithorpe air cushion for elevators was
made recently in a New York dry goods house. One
of the largest Otis elevators, weighing 2,300 pounds,
equipped with plate glass mirrors and fragile electric
light globes, and loaded with baskets of eggs and with
glassware filled with water, was cut loose from the top
floor and allowed to fall to the bottom of the shaft. It
shot down eighty feet in about three seconds. The
*‘ cushion,” which stands sevénteen and one-half feet
high from the bottom of the shaft, and is constructed
of wood and glass so as to be air tight, received the ele-
vator with so little shock that not even an egg was
broken nor a drop of water spilled. The test was con-
sidered a complete success. The force of the com-
pressed air of the ‘‘cushion” gently pushed the ele-
vator up again about four inches, when it descended
again to its place without jar. The force of the
descent was estimated at the top of the ‘‘cushion” as
indicating 60,000 pounds.

—_———4 O ——————————
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Florida to Produce Opium.

The Medical Bulletin says that * Florida promises to
become a large producer of opium. The poppy grows
there very readily, and larger than anywhere else in
the United States. Sixteen plants will produce an
ounce of opium, and an acre should give a profit of a
thousand dollars. As the plants will thrive among
trees, the land on which are young and non-bearing
orange orchards can be utilized while the trees are
reaching maturity.” The fact should be recognized,
however, that the poppy. like all plants containing
numerous alkaloids or highly complex compounds,
tends to exhaust the soil, and hence the present pro-
posed experiment of planting poppies among imma-
ture orange trees will probably fail. Either the oranges
or the poppies will be deficient in quality or in quan-
tity.

O

THE Electrical Review says that the uselessness of the
lightning rod is becoming so generally understood that
the agents find their vocation a tryingone. Fewer and
fewer rods are manufactured each year, and the day
will come when a lightning rod on a house will be re-
garded in the same light as a horseshoe over a man’s
door.
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ENGINEERING INVENTIONS.

A car coupling has been patented by
Mr. Robert Wilson, of Grubville, Mo. This invention
covers a novel combination and arrangement of parts in
a coupler designed to be automatic in operation, and
which can be used with the ordinary form of link if
desired.

A steam boiler has been patented by
Mr. Mortimer S. Rexford, of Norman, Dakota. Itisa
twin cylindrical boiler, with one cylinder above the
other and connected by circulating pipes at the sides,
and having the grate and fire chamber between them,
being designed to occupy but little room, have a large
fire space, and also include the advantages of a feed
water heater.

A danger signal for bridges has been
patented by Mr. Milon O. Godding, of Monrovia, Cal.
The invention coversnovel tripping devices combined
with a falling signal, and also means for exploding a
cartridge, to permit the signal to be made known in the
night time, to notify a moving train of the burning of a
bridge or the destruction of the roadbed by a washout
or snow slide, etc.

A railway rail crossing has been pa-
tented by Mr. James Rice, of Prairie Creek,Ind. Itis
intended to take the place of the stock guard ordinarily
employed, being of simple construction and designed
to normally lie flat between the tracks and at their
sides, 8o that cars may pass without interruption, while
it will effectnally prevent stock from escaping up or
‘ownthe track.

—_—e——— |
AGRICULTURAL INVENTIONS,

A grain adjuster for binders has been
patented by Mr. Frederich E. R. Malke, of Christney,
Ind. Itisan appliance for evening up grain delivered
to the binding table of a harvesting machine, and the
invention covers novel features in its construction and
the arrangement of parts.

A mower has been patented by Mr.
Albert L. Quilliam, of Chateaugay, N. Y. Thisinven-
tion covers an improvement in mowers, having two
cntter bars which reciprocate in opposite directions
simultaneously, and is designed to afford a construc-
tion of machine calculated to work perfectly in the
field and be of,very light draught.

A bran remover has been patented by
Mr. George W. H. Safely, of New Orleans, La. It is
for removing the bran from rice and other grain after
hulling, there being a shaft journaled vertically in a
vessel containing the grain, in connection with a screw
having threads downwardly inclined, whereby the grain
is carried rapidly downward and such circulation is
secured as to remove the bran.

A plow has been patented by Mr.
Thomas A. Blanchard, of Appling, Ga. It is so con-
structed as to facilitate the vertical adjustment of the
plow mouidboard and sweeps relatively to the plow
beam, to regulate the depth at which the plow shall
work in the ground, and provides for setting the sweeps
at different angles to the line of draught and for ad-
justing their faces at varying vertical resistances to the
soil, while the handles may be easily adjusted to the
height of the plowman.

——— —————
MISCELLANEOUS INVENTIONS.

An improvement in suspenders has
been patented by Mr. Jacob Katzenberg, of New York
City. All buckles and metal pieces at the front, which
soil and wear the shirt, dre dispensed with, and the
metal at the back is reduced to a minimum, the straps
being adjusted as to length by buckles at the back.

A pump has been patented by Mr.
John B. Drake, of Goshen, Ind. A crank arm is
pivotally connected with the pitman carrying the
plunger, a shaft turning in the pump head carrying the
crank arm, while an arm secured to the outer end of
the shaft has three crank pins, one adapted to be con-
nected with the windmill rod, a pump handle being
secured to the other two.

A burglar alarm has been -patented by
Messrs. Scott C. Freeman and John B. Soward, of
Nevada, Mo. The invention consists of anovelcon.
struction and combination of parts whereby, when a
window or door attached to the device is opened, a
bell or bells will be caused to ring until stopped by an
inmate of the house, or until the power of the device is
exhausted.

A feathering paddle wheel has been
patented by Mr. Robert J. Jones, of Carrollton, Wash-
ington Ter. It is designed to be operated the full
depth of the vessel, and to avoid loss of power and
steam by being thrown out of thewater whenthe vessel
lurchesin a rough sea, the invention covering various
novel features of construction and thecombination of
parts.

A truck has been patented by Messrs.
William J. Kennedy and Louis A. De Mayo, of Jersey
City, N.J. The invention consists in the novel con-
struction of the standardsadapted to receive the carrier,
and in the peculiar bearings of the carrier, so that the
load may be easily and quickly dumped without re-
moving the carrier, or the carrier may be readily de-
tached from the truck.

A ship’s log has been patented by Mr.
Eugene E. Haskell, of Forestville, N. Y. Itisan in-
strument to be suspended by a cable and carrying a
propeller wheel, whose revolutions, according to the
rate of progress through the water, will make and break
electric contacts, which will be recorded on a register
to indicate the number of revolutions per minute,
whereby the speed of a vessel may be determined.

A wheel has been patented by Mr.
Austin J. Hanks, of Wilmington, Ohio. Thisinvention
relates to improvements in what are known as ‘‘sus-
pension wheels,” and the hub is made up of two pairs
of digks, the inner disks being formed with corks, and
the outer digks with ribs or flanges to serve as supports
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for the corks, with other novel featnres, makinga wheel
especially designed for tricycles, and adapted for use
with any light vehicle.

A running gear for vehicles has been
patented by Mr. Alfred W. Johnson, of New Bruns-
wick, N. J. This invention covers devices whereby
both the front and rear axles are fitted to swivel or
turn centrally of their length, whereby greater flexi-
bility is given to the vehicle, and the wheels of the two
axles are made to skew in common when turning the
vehicle, the axles carrying the wheels simultaneously
swiveling in opposite directions.

A road cart has been patented by Mr.
Wilber M. McCrossen, of West Branch, Mich. The
axle is dropped centrally, and the body supported
through springs on the dropped portion, while the
thills are fitted at their rear end loosely on the axle,
and to the thills, adjacent to the front end of the body,
are secured front springs incased in barrels depending
from the thills, with other novel features, making a
cart easy to get into and out of, and which is designed
to be easy riding and free of horse motion.

A valve mechanism for sewerage sys-
tems forms the subject of two patents issued to Mr.
Charles H. Shepherd, of New York City. These inven-
tions cover improvements on a former patented inven-
tion of the same inventor, one being designed to pro-
vide devices for retarding the closing of the valve at the
end of thesewage pipe, to give the contents of the pipe
time to escape before the valve closes, and the other
providing mechanism by which the discharge valve of
the sewage pipe may be opened or closed, and by which
the valve may be held securely in a partly open posi-
tion in case anythingshould become lodged between
the valve and its seat.
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cottage costing one thousand eight hundred
dollars.

Sketch of the residence of Ex-Gov. Hamilton at
Kenwood, I1l.

Plans and perspective view for a cottage costing,
complete, one thousand and fifty dollars.

9. A cottage on Prospect Ave. and 165th Street, New

York. Perspective and floor plans. Cost, seven

thousand dollars.

7.

8.

10. Floor plans and perspective view for a residence ot
moderate cost.,

11. Grand Stairway of the St. Lazare Station, Paris.
Half page engraving.

12. Tomb in the cemetery of Beville, H. P. Nenot,
architect. Half page engraving.

13. Full page of illustrations of North St. Paul, Minne-
sota.

14, Page engraving of the new City Hall, Holyoke,
Mass.

15. Design for a porter's lodge at North Andover,

Mass. Hartwell & Richardson, architects.
16. Villa. Penmaenmayr Building Estate, North
‘Wales. Wm. Dawes, architect.

17. Sketch of an English cottage.
tect.

18. Engraving of the new Consolidated Stock and Pe-
trolenm Exchange, Broadway and Exchange Place,
New York.

19. The Tower of Babel, according to Father Kircher.
Two engravings,

E. C. Poole, archi-

20. Miscellaneous contents: Moses as a sanitarian.—To
tell the age of a horse.—The ventilation of thea-
ters.—Ivory gloss on wood.—Bricklaying in frosty
weather.—Originality in architecture.—Painting
and varnishing floors.—The Architect and Builder.
—Proceedings of the National Association of
Builders.—Senator Stanford’s $100,000 tomb.—
Italian marble. —Magonry and cement.—Temple of
Jupiter Olympius.—House painting.—Sale of ready
made plans.—The Tower of Babel, two engrav-
ings.—The Sturtevant system of heating and ven-
tilating buildings, illustrated.—A new boiler for
steam or hot water heating, illustrated.—The Para-
gon self-feed rip saw, illustrated.—Gypsum paint.
—The Humphrey Pony hand elevator, illustrated.
Electrical supplies.—Permanency of color in paint.
Mineral wool.—A burglar proof sash lock and
ventilator, illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages; forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating the most interesting
examples of Modern Architectural Construction and
allied subjects.

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 newsdealers.

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

Wusiness and Personal.

The charge for Insertion under this head 8 One Lowar
a line yor each insertion ; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appear in next issue.

For Sale—Patent No. 379,891, improved coffee roaster.
Can be used as an ordinary stove for heating and cook-
ing. E. B. Hallings, Box 304, Charleston, S. C.

Lathes for cutting irregular forms. Handle and spoke
lathes. L. E. Merritt Co., Lockport, N. Y.

John M. Horr, fret sawyer. North Dana, Mass.

Wanted—Competent machinists on lathes and plan-
ers. The Pond Machine T'ool Co., Grant Ave., Plainfield,
N.J.

The best Coffee roasters, coolers, stoners, separators,
polishers, scourers, glossing apparatus, milling and
peaberry machines: also rice and macaroni machinery,
are built by The Hungerford Co., 69 Cortlandt Street,
New York.

Safety water columns. Cheaper than explosions or
burned boilers. Forillustrated price list, Reliance Gauge
Co., Cleveland, O.

Steam Pipe Covering, Sectional and Plastic. Write
for Pamphlet. Jno. A. McConnell & Co., 69 Water St.,
Pittsburgh, Pa. :

The Diamond Prospecting Co., 74 and 76 W. Lake St.,
Chicago, Ill., general agents for the Sullivan diamond
prospecting drills.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mtg. Co., 138 Jackson St.,
Chicago, Ill.

Nickel Plating.—Manufacturers of pure nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
““Little Wonder.” A perfect Electro Plating Machine.
Agents of the new Dip lacquer Kristaline. Complete
outfit for plating, etc. Hanson, Van Winkle & Co., New-
ark, N. J., and 92 and 94 Liberty St., New York.

Perforated metals of all kinds for all purposes.
Robert Aitchison Perforated Metal Co., Chicago, T11.

The Railroad Qazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. Send for catalogue of railroad books.

The Knowles Steam Pump Works, 113 Federal
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue. in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue will be
mailed free of charge on application.

Link Belting and Wheels.. Link Belt M. Co., Chicago.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New HavenMfg. Co., New I1aven, Conn.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J

Supplement Catalogue.—Persons in pursuit of infor-
mation of any special engineering, mechanical, or scien-
tific subject, can have catalogue of contents of the Sci-
ENTIFIC  AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery. and containing reports of tests, on application.

Lockwood’s Dictionary of Terms used in the practice
of Mechanical Engineering, embracing those current in
the drawing office, pattern shop, foundry, fitting, turn-
ing, smith’s and boiler shop, etc., comprising over 6,000
definitions. Edited by a foreman patternmaker. 1888.
Price, $3.00. For sale by Munn & Co., 361 Broadway, New
York.

Steam Hammers, Improved Hydraulic Jacks, and Tuhe
Expanders. R.Dudgeon, 24 Columbia St., New York.

60,000 Emerson’s 1887 {5& Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Friction Clutch Pulleys. The D. Frisbie Co.,N.Y.city.

Veneer machines, with latest improvements. Farrel
Fdry. Mach. Co., Ansonia. Conn. Send for circular.

‘““How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas.C. Hotchkiss, 120 Liberty St.,
N.Y.

For best quality, order your steel castings from the
Buflalo Steel Foundry, Buffalo, N. Y.

Woodworking machinery, planers, surfacers, match-
ers, beaders, etc. Rollstone Machine Co., Fitchburg.
Mass.

¢ New Drill Chuck,” holding straight taper or square
shanks. Address Standard Tool Co, Cleveland, O.,
mfrs. of twist drills, reamers, and special tools.

Duplex Steam Pumps. Volker & Felthousen Co., Buf-
falo, N. Y.

Split Pulleys at low prices, and of same strength and

appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

The

% ~Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

NEW BOOKS AND PUBLICATIONS.

PHENOMENES ELECTRIQUES DE I/ATMO-
SPHERE. By Gaston P. Planté. Paris.
J. B. Balliere et Fils. 1888. Pp. 323.

In this attractively printed and well illustrated
volume are contained descriptions of many phenomena
of atmospheric electricity. Lightning strokes and
allied manifestations are fully discussed, and their
nature elucidated by comparison with the phenomena
of high tension currents. These’experimentsperformed
with the intense and high voltage currents produced by
storage batteries are already a classic of the science.

A map of the United States, 40 by 60
inches, mounted on rollers, and very convenient for
office use, has been published by Messrs. Levick &
Levick, of No. 15 State Street, New York City. On its
reverse side is a large county map of the Pacific States
and of Mexico.

& Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished.

Address MUNN & Co., 361 Broadway, New York.
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HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and é)age or number .of question.

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

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

Scientitic American Supplements referred
to may be had at the oftice. Price 10 cents each.
Books referred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly
marked or labeled.

(1) B. 8. B. (Col.) desires a recipe for
making good cider from boiled cider. We can get the
boiled or condensed cider here, but it is hard to get
apples in this country. A. We cannot. Boiled cider, in
our experience, is used chiefly for cooking purposes.
The following makes somewhat of a substitute for cider.
Water 1 gallon, common sugar 1 pound, tartaric acid %
ounce, yeasl 1 tablespoonful; shake well, make in the
evening, keep cool, and it will be fit to use next day.

@) I. H. F. writes to F. B. P. (39), who
inquires for a remedy for removal of warts. With a
match or similar small stick, apply several times strong
nitric acid to the center of wart, which can easily be
done in such manner as to avoid touching the tender
skin around the wart. Let dry, and after a day or two
repeat the operation, after which the wart will disap-
pear. Should theacid reach tender point, through the
wart, cease the application and at once apply a stream
of cold water. Ihavesucceeded with thisseveraltimes.

3) C. W. D. writes: Our fishermen in
Lake Erie fish in water 500 ft. deep, and on their nets
use floats of white cedar about 314 in. and 13; in. dia-
meter, with a 34 in. hole through the center. These
floats soon get water-soaked at that great depth, and
are useless. How can that best be _prevented, so that
they will retain their buoyancy? A. We suggest boiling
the floats in paraffine.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 19, 1888,
AND EACH BEARING THAT DATE.

|Seenote at end of list about copies of these patents.]

Air brake system, H. Guels
Air brake valve, H. Guels
Alarm. See Burglar alarm. Elevator alarm.
Alarm bolt, E. Harmon
Alarm bolt for doors, E. Harmon
Alloy, C. A. Paillard........ ccooeivin. covnnnniannens
Alloy, C. W.Ward........cooeeene .
Animal or other power, J. Bechtold
Animal trap, Devolld & Devoll
Anti-friction compound, T. J. Mayall.
Atomizer, J. J. Ochs
Back band hook, S. Ward
Bag lock, T. W. Harrison..
Bar. See Grate bar.
Barrel making machine, W. T. Vale...
Bearing, horizontal thrust, A. C. Rice. .
Beating-out machine, J. C. Cutcheon.. .. 384,893
Bed bottom spring, H. Myers .. 384,925
Beehive, E. 8. Armstrong............ Ceeieraeeaienas 384,819
Beehive, J. H. Howe . .. 384627
Billiard cue, W. H. Fesler.. .. 384,614
Bleaching apparatus, W. R. Phillips....... . 384,867
Boiler. See Steam boiler.
Bolt. See Alarm bolt.
Book, blank, J. M. Rose....
Book cover, T. Kelly...
Book, scrap. H. Crocker..
Boot or shoe heel, C. H. Martin..
Boring machine, F. E. Keyes...........
Bottle stopper, W. A. Caswell
Box. See Letter box. Strong box.
Brake. See Car brake.

Bran remover, G. W. H. Safely....

.. 384,761
384,760
384,709
. 384,731
384,603
384,827
. 384,920

.. 384,707
. 384,892
384,638

384,730
. 384,950

.. 384933

. 384,697
384,746
.. 384,634
.. 384,854
. 384,82

384,719

Brick machine, P. I.. Simpson.. 364,872
Bridges, danger signal for, M. O. Godding.......... 384,755
Buckle, E. A. Smith ... 384,936
Burglar alarm, Freeman & Soward . 384,752
Burner. See Lamp burner.

Burnishing or trimming tool. Fowler & Warren... 384,902
Bustle, J. E. Hogsett . 384,848

.. 384850
.. 384,710
. 384,653
384,639
384,689

Bustle, A. H. Jackson.... ...
Buttonhole cutter, G. W. Peters
Buttonhole cutter, W. P. Vrooman .......
Button loop and safety pin, E. Pickhardt.
Cable roads chain grip for, W. Heckert............
Camera. See Photographic camera.

.Can. See Oil can.

Can opener,.J.Blakeslee ..........ceeviiieinniiennns
Cane, umbrella, and camp stool, comktined, M.

354,759

384,790
.. 384,810
.. 384,671
. 384,606
384,675
. 384,889

Car brake, J. H. Robertson..
Car coupling, J. G. E. Armeah.
Car coupling. W. L. Braddock.
Car coupling, M. T. Broady..
Car coupling, 8. C. Carroll....

Car coupling E. M. & J. Q. Hamilton................ 384,840
Car coupling, R. Wilson e 384,732
Car couplings, locking lever for, K. W. Parsons... 384.779
Car, dump, J. Odorizzi.... . . . 384,708

384,599
384,913
384,828
384,832

Car heater. E. Andrews....
Car, poultry, W. P. Jenkins..
Car, railway, T. S. E. Dixon
Car, stock, J. F. Elder
Car, stock, R. H. Ripley.. 384.9:31
Car wheel, F. G. Myers .. 384,924
Cars, automatic electric gas cut-off for railway, F.
. 384,676
364.782
384,655
384,926

Cars, bearing for street, H. L. Phelps...
Cars, link and pin holder for, C. L. Ward..
Carpet stretcher, C. C. F. Nieschang

Carrier. See Parcel carrier. Sheaf carrier.
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Cart. road, C. L. Barrett......... Ceseianieteeans eees 884,820
Case. See Watch case.
Cash indicator and register, C. B. Hopkins... .... 384,691
Cash reglsterlng and mdlcatmg apparatus, C. B.
HOPKIDS.eetuieririniennnn. . 384,692
Caster, E. G. Asmus. . 384,886
Caster, furniture, W. E. Gard. .. 384,837
Ceiling, fireproof, P. B. Wight..... [P veenee. 384,947
Centrifugal machine, F. H. Richards . 384,718

Chair, J. R. Brott..... ..
Chair, W. I. Bunker . ees
Chairs, spring attachment for rocking, A. B. Stev-

NS ...iiiiiiiiieennnnns . 384,647
Check rein hook, R. Mason. . 384,859
Chuck, drill, R. J. Pratt.......... . 884,928

Cigar bunching machine. Abraham & Marti
Cigar bunching machine, M. Greensfelder..
Cigarette, H. F. M. Lemaire..
Cleaner. See Seed cleaner.
Closet. See Dry closet.
Clothes drier, W. L. Gale.... ccccceceesaccceccececes
Couat adjuster, R. & O. Lacourse
Coffin, J. P. & J. S. Mahon....
Comb. See Curry comb.
Combing machine, Pickles & Whitehead ....... ... 384,783
Condenser and water heater, surface, W. E. Volz. 334,944

. 384,667
384,757

384,616

Conduit, M. Meehan.....cceeeeveernnnnne 384,860

Cooler. See Water cooler.

Cork extractor, R. B. Gilchrist......... cevseeeciaees 384,839

Corset, C. A. Griswold (r)........cccvvennns 10,939

Cotton, machine for opening, H. A. Davis . 384,826

Counter illuminating room, E. Francis ... 384,903

Coupling. See Car coupling. Pawl and ratchet
coupling.

Cuff holder. A. W. SaWyer........c.ooiviiinnnninnnens 384,722

Cultivator and seeder, disk, B. C. Dorsey.......... 384,748

Curry comb, D. P. Tipton.................. 384,798 to 384,800

Cutter. See Buttonhole cutter. Metal cutter.

Dental tool, J. P. MOITiS.....ccoiveiiiennennarenns veeo 384,863

Die. See Forging die.

Digger. See Potato digger.

Distilling fatty acids, apparatus for, P. Stickney .. 384,725
Door check, R. A. ReiSse.......ccovvviiiiiriinnnnnns 384,715
Door checks, relief valve for, H. A. & H. A.

HOUSE, Jr.cvuieiiiiiiiiiiiins coneirrnneeeinecenns 384,907
Door panels, machine for forming and polishing,

D.M. Roberts..........ccevivennnn PITT O ool 384,788
Drier. See Clothes drier.

Drill blade, self-expanding, T. & O. Herberg...... 384,625
Dry closet, L. B. RObD.couiiieiiriiiiiinininiiiennnes 384,932
ry goods, etc., apparatus for storing, measuring,

and exhibiting, W. Doerflinger.................. 384,747
gg beaters, means for operating, M. F. Bishop... 384,674
Electric machine, dynamo, R. Oliver............... 384,638
Electric machines, commutator for dynamo, J. J.

420 T 384,816
Electroplating, rack for, W. W. White............. 384,806
Elevator. See Hydraulic elevator.

Elevator alarm, J. Einig.....ccoiviiiieens evn cennen 384,831

Engine. See Portable engine.

Engraving machine, pantographic, G. R. Hugon.. 384,764
Equalizer, four horse, T'yler & Thomas............ 384,652
Evaporating pan, T. MakemsoD.........cceeevenn oue 384,772
Exhaust, means utilizing, 8. Wolfson.......... 334,733
Extract of meat, liquiy. S. M. Caffyn.......co..c ... 384,823
Extractor. See Cork pxtractor. Pipe, tube, or

she

Fare box, chute, W S. Wales.. 384,654
Faucet, K. H. Pedrick.. . 384,866
Faucets, registering attachment for measurmp,,
White & Benson
Feed water heater, D. Stark
Fence gate, A. Shepherd.. . 284,793
Fence, hedge, J. H. Racer ... 384,713
Fibers of plants, machine for washmg out the, C.
162 11T T ) T RN
Fifth wheel, W. W. Grier

cteeeneenaiaeeens 384,805
. 384,937

384,851
... 384,758
. 384,632

Fifth wheel, F. Lines........ ...... eerreiaeaaas -
File, letter, W. S. Barnard . 384,601

File, paper and letter, W. COOper.............ccc... 384,892
Fire alarm apparatus, electric, G. M. Stevens...... 384,875
Fire extinguisher for car heaters, G. W. Robin-

son. . 384,642

. 384,745
. 384,842
. 384,853
. 384,672

Fire extinguishers, cock for, C. C. Connell .
Fire lighter, W. Harles.........
Fish trap, spring, G. H. Keller.
Fishing reel, A. F. Boardman..
Fishing reel, C. K. Bradford. . 384,742
Flour mixing machine, Weber & Zeldler .. 384,656
Flue thimble, C. C. Lemly......cccveieninienrnnnannns 384,918
Fluid drawing and measuring device, J. A. Ken-

384,766
. 884,751
384,900
384,880

Forging die, H. H. Forsyth
Kork guard, F. C. Feicker....
Fruit bleaching apparatus, A. Todd....... .c......
Furnace. See Hot air furnace. Smoke consum-
ing furnace.

Fuse, magreto-electric, E. L. Zalinski..
Fuse, shell, E. L. Zalinski........... ...
Gauge. See Micrometer gauge. Sirup gauge

Game counter, F. G. Nash..............cooiviiiiienns
Gas lighting device and gas cock, electric, Tag &
. 384,796
384,673

... 384,662
. 384,664

Gas motor, R. Boeklen

Gate. See Fence gate.

Gate,J. Flinner............ccoiiiiiiiiiiiiiiiiinnann, 384,750
Generator. See Steam generator.

Grading machine, road. J. R. Dawson.............. 384,894
Grain adjuster for binders, F. E. R. Malke... . 384,702
Grain separator, k. Melkersman . 384,861

Grate bar, R. Thompson ..
Grinding machine, F. A. Shoemaker
Grinding mill, Zonca & Bella
Guard. See Fork guard. Iantern guard.

Gun carriage, L. N. TONNS...ccvvveee serecnccacannns
Hammering machinery actuated by explosive

. 384,129
. 384,795
. 384,949

gaseous mixtures, C. W. Pinkney . 354,869
Hammock spreader, T. B. Thomas . 384,728
Hanger. See Hat hanger. :
Hat hanger, S. L. Drake...... .....ccccvvvunen.. oee. 384,897
Heater. See Car heater. Feed water heater. Sad

iron and plate heater. Water heater.

Heel stiffener machine, G. A. Fullerton. . 384,153
Hoe, S. H. T. Tilghman . 384,897

Holder. See Cuft holder. Photographic plate
holder. Sash holder. Ticket holder.
‘Hook. See Back band hook. Check rein hook.
Hot air furnace, G. D. Sanford
Hydraulic elevator, W. O’Keefe
Indicator. See Cash indicator.
Ingot bars apparatus for breaking steel, W. R.
Hinsdale............ oo & vict ciiiiiieeen
Ingot bars, apparatus for severing, W. R. Hins-
dale ... 384,847
Injector, E. J. Young et al.. . 884,666
Ink supplying device, H. Esser. . 384,899

884,846

Iron. See Smoothing and polishing iron.
Iron, converter for reflning molten. 1. G. Johnson 884,628

Iron with air, refining, R. P. Wilson
Jack. See Lasting. Wagon jack.
Kiln. 8See Lime kiln.

Kiln for burning hydraulic cement, C. R. Gostling 384,905
Knitting machine, circular, 8. G. Hall.............. 334,621

384,813

Lamp and cigar cutter, combined, O. Volkmann.. 384,881
Lamp burner, A. Cautius . 384,744
Lamp, electric arc, J. J. Wood.. 384,817

Lamp socket and switch, incandescent, J. J.

A 001 N . 384,815
Lantern guard, L. F. Betts 384,321
Lasting jack, G. H. Clark.......... cereseneien ... 384,891
Latch, A. H.Jones................. ... 384,852
Lawn sprinkler, W. W. Lee. . 384,699

Letter box, J. W. Langford.
Lever, compensating spring, R. Clarke..
Life saving device, E. D. Moore .........
Lime kiln, J. W. Devling..
Liquid vaporizing apparatus, J. M. Krieser.
Lock. See Bag lock. Nut lock. Time lock.
Logs, machinery for cutting, J. J. Hayes.... . 384,763
Loom picking mechanism, S."& S. M. Hamblin.... 384,622
Looms, electric stopping mechanism for, Rush &
Oldfield.... . 384,934
Mail pouch, G. J. Bedford.. 384.736

. 384,698
. 884,610
. 384,923
. 384,895
... 384,768

Magnetic separator, M. H. Smith. . 884,645
Measuring device for ice cream and other sumlar
substances, T. A. Naylor . 884,776

Metal cutter, A. C. Irvine . 384,694
Metals from speiss, obtaining the precious, 1. W.

Davies....oceveiieiiiiiiiieeiiiaiennes 384,602
Micrometer gauge, J. A. MacDonald. . 384,711
Mill. See Grinding mill. Roller mill.

Mills, factories, etc., apparatus for moistening the
atmosphere in, A. Koechlin. . 384,630

Mirror, P. Wiederer............. 384,808

Mirror, folding, P. Wiederer... 384,809

Motor. See Gas motor.
Motor, J. B. Erwin 354,612
Mower, A. L. Qulliam.. .. 384,712
Mower, lawn, I. W. Richards. .........cccceevuennn 384,787
Multiple switch board testing apparatus, C. E.
Seribner.....ooooveiiin ol 384,644
Nail assorting machine, E. B. Allen. 384,735
Nut lock, L. Anderson............ . 384,885
Nutlock, A. B.EKerIT......ccivviuiiiernnennnnnnes .. 384,167
0Oil, apparatus for burning crude petroleum, R.

. 384,873
884,802
384,626

Oil can, F. D. Walpole
Oilcloth exhibitor and stand, Hilleary & Poultor..
Oils from crude spirits, removing fusel, J.

Penitta.
Oiler, P. D. Hay..

364,868
. 384,762

Organ, reed, M. Clark . 384,609
Package and preparing the same, food, H. Salzer 384,720
Pan. See Evaporating pan.

Paper, bluing, G. H. WeisSs .......ccceevieiiinnnnnn. 384,804
Paper service machine, roll, K. O. 8t. John........ 384,877
Parcel carrier, electro-magnetic, M. C. Mengis.... 384,775

Pawl and ratchet coupling for bit braces, etc., H.
384,865
. 384,629

Pendant setting, J. T. Joyce
Photogenic powder, H. G. Piffard.. ... 384,927
Photographic cabinet, }. A. Garrison. ... 384,754
Photographic camera, H. Swain....... ............ 384,940
Photographic flash light apparatus, T. H. McCol-

1 384,636
Photographic plate holder, M. Flammang.......... 384,835
Piano action, upright, P. Krumscheid..... cecenes .. 384,917
Pipe. See Tobacco pipe.

Pipe conduit, underground, T. J. Young........... 384,948

Pipe, tube, or shell extractor, W. T. Scott . 384,791
Plane, A. S. Haynes...... . 384,844
Planter, corn. J. Fehrer . 384,934
Plow, T. A. Blanchard.. . 384,740

Plume, tassel, etc., R. W E. Aldrlch . 384,734

Portable engine, Miller & Hogan . 384,922
Potato digger, C. Roberts. 384,641
Powder. See Photogenic powder.

Power. See Animal or other power.

Preserving food, H. Salzer... 384,721
Projectile, E. L. Zalinski . 384,663
Pulley, A. P. Sibley 384,871
Pulley, friction clutch, A. P. Kjoller . 384,915
Pump, H. M. CloS€.....cc0 ceviennnnns 384,678, 384,679
Pump, J. B. Drake.....cccoeeeeeerecenracennsceennnns 384,749
Pump, J. A. Murray. . 384,706
Pump, J. Stevens.. . 384,648
Pump, force, H. M. Louri€......ccceviiiiennieinnnn. 384,633

Railway and water tobogganing apparatus, in-

clined, R. A. Harrington.. ... 884,843
Railway, electric, S. D. Field... . .. 384,685
Railway, electric, R. M. Hunter...........! 384,908 to 384,912
Railway, elevated, T. J. Mayall.. 384,921
Railway frog, T. A. Griffin.... . 384,617
Bailway rail crossing, J. Rice ceeee.. 384,717
Railway signaling, Edison & Gilliland.............. 384,830
Railway tie, metallic, J. Reese. ... 384,785
Railway track, J. Haish.... . ... 384,620
Railways, automatic switch for, J. M. Swem.. . 884,651

Railways, guard rail and insulator for electric, H.

384,901
Reel.

See Fishing reel.
Reflector, window, C. G. A. F. W. E. Pihl....

..... 384,784
Register. See Toll register.

Regulator. See Steam regulator.

Roller mill, J. D. Mawhood.......ccceiuuniiinnnnnnnn

Rolling metal articles to form, machine for, C. F.

384,919

Tebbetts....coceeeiiiiiiiiiiiiiiiiiiiieeieiinnnnn, 384,878
Rounding-out machine, V. H. Whittaker.......... 384,807
Rubber boots, strap for, F. A. Joseph.............. 384,914
Ruby pin setter, F. Hyde............... . 384,693
Sad iron and plate heater, B. Shearer . 884,723
Saddle, W. Andrews . 384,600
Saddle and yoke, double harness, L. A. Mancim 384,703
Sash cord fastener, L. Strasser ... 384,649
Sash holder, I. Brokaw ...... . 384,607
Saw filing device, E. D. Eaton. 384,829
Saw guide, J. W. Maxwell ... 384,773
Saw handle attachment, L. 1. Blegen. . 384,741
Saws, etc., machine for sharpening, C. S. Farrar 584,613
Seed cleaner, cotton, Weatherhead & Cochran.... 384,803

Selling machine, F. M. Leavitt..
Separating machine, N. W. Holt..

. 884,170
384,950

Separator. See Grain separator. Magnetic sepa-

rator.
Shafts, pulleys, ete., coupling for, B. L. William-

1) P ... 384,812
Shawl strap and fire escape, I.ee & Acton.. ... 384,631
Sheaf carrier, J. Mjller . 384,862

. 384,660

Shell, E. L. Zahnski...........
Shell for high explosives, W. T Smith . 884,646
Shell for high explosives, E. L. Zalinsk1 . 384,661

Shoe, W. B. Hill....cvveinveiiiniiniinninnnnnns . 384,845
Signal system, automaticelectric block, lelmms

& LUCOCK....evvrinnnniiiiiiiieeieietiiiininaeenens 384,810
Signals, apparatus for operating automatic block,

Williams & Lucock.. . 384,811
Signaling apparatus, T. Shaw . 384,792
Sirup gauge, J. Conner. ... 384,680
Sleigh, bob, J. W, Shourds....... «c.cceeunnnen ee .. 384,724
Smoke consuming furnace, R. Affeltranger.... ... 384,818

Smoothing and polishing iron, combined, W. D.

Gold . 884,904
Snow excavator. W. O. Barnes.. . 384,602
Soda, manufacture of bicarbonate of, M. R.

Wood...ooiviiiiiiiiiieiiiiiiie e . . 384,884
Soldering machine, can, A. D. Coleman............ 384,825

Spinning machines, kink preventer for silk, J. A.

Spring. See Vehicle spring.

Sprinkler. See Lawn sprinkler.

Spur, A. McManus....... cosenens ceeeiennennaniiiinens 384,774
Stand. See Switch stand.

Stave cutting machine, barrel, G. Rehfuss et al....
Steam boiler, M. S. Rexford.
Steam boiler, C. H. Twist.
Steam generator, J. A. Eno.
Steam generator, E. H. Thompson.
Steam regulator, J. W. Taylor....
Steel or steely iron, tempering, H. Schneider...
Stone sawing machines, sand and water dis-

384,786
.. 384,716
.. 884,943
... 384,898
.. 884,941
.. 384,127
384,935

tributor for, J. H. Frenier...... coecenecaeianieees 334,615
Stopper. See Bottle stopper.
Stove, gas, A. S. DIiNSIOTe.ceeesecesscrecsccsencsnsss 384,683
Stove, oil, P. J. Grinberg....... ceeeeee . 384,618
Stoves, ventilating flue for, W. J. Keep.. vees 384,696
Strap. See Shawl strap.
Strong box or coffer, W. C. Kidney....ceeceeviannnns 384,855
Sulphuric anhydride, producing, Hanisch &

Schroeder.. cecsee seeeen 884,841
Supply check and waste pipe valve, J Faulkner . 884,833
Switch stand, W. A. Redding... ....cccevveiennee .ee 384,714
Table and lawp, combined, J. Kintz.. ... 884,857
Thermometer, oven, J. Steidham... .. 384,876

Ticket holder, H. Fenn............
Tie. See Railway tie.

eeeee.. 884,684

Time lock, electro-magnetic, C. J. Kintner.. .. 384.856
Timepiece, C. Bickford 334,737
Timepiece escapements, banking device for, L.

- U] e eeeeess 384,670
Tire shrinker and expander, H. G. Cady. 364,822
Tire upsetter, W. M. Palmer... . 884,118
Tobacco pipe, Darling & Free. 384,681
Toll register, J. K. Stewart. 384,938
Tooth, artificial, E. A. Floyd. 884,836
Toy locomotive, J. S. Wilkins, Jr. . 384,658
Trap. See Animal trap. Fish trap.

Tray for collecting coin, 8. B. Pratt. .. 384,711
Truss, C. Cluthe 384,611
Tub. See Wash tub.
Upholstery tufts, manufacture of, G. Doolittle.... 384,89
Valve, E. F. Williams............ 384,883
Valve, steam engine, J. E. McIntosh. 384,637
Valve, straight-way, H. P. Hood..... 384,849
Valve. straight-way stop, H. Hall.. 384,906
Vaporizer, G. M. Shermann....... 384,794
Vegetable slicer, V. Bissig.. 384,736
Vehicle spring, W. C. Perry ....... 384,787
Vehicle steps, scraper attachment for, O. letel 384,665
Vehicle wheel, J. V. Stribling. . «.cceeeeeeeeneciens 384,650
Vehicle, endless plateway for wheeled, H. G. Tip-
. 884,797
.. 364,643
384,945, 384,946
Vending apparatus, L. 8tollwerck .. 384,939
‘Wagon bolster, J. Haish.. 384,619
Wagon jack, A. P. Millspaug! . 384,705
‘Wall paper exhibitor, M. O. Smith. . 384,726
Wash tub, cement,, C. Wesely.. 384,814
Watch case, E. F. Hefferman. 384,623
Watch case, R. J. Quigley........ .. . 884,640
‘Watch, hairspring stud, L. Aeb¥....ceceuee 384,668
Watch, stem winding and setting, L. Aeby 384,669

Water cooler and filter, G. Van der Hylen..
Water feeder, C. A. SOuthwick....ceee.veveeenrees.. 384,874
Water heater, C. G. Jewett....... . . 384,695
Water wheel, Georg & Kleindinst.... . 384,838
Water wheel, current, J. H. Knight.... . 384,916
Wax end machine, R. M. Macintosh.
‘Weeding tool, C. Maynard...... . 384,635
Weighing machine, E. Wolner .. 384,659
Weighing machine for grain, automatic, D. West. 384,657
Wheel. See Car wheel. Fifth wheel. Vehicle
wheel. Water wheel.
Wheel, A. J. HanKS.....ccoiiiiteiirniiers covennnnns
Wheels, means for securing spokes in metal, W.
P. Bettendorf... ......ceeeuuues ceennes ceerenenne.. 384,604
‘Whip socket, J. F. Bower............ o
Windmill, J. B. Gorrell........c.. ceeiiiiieiinnnans
Wire stretching machine, C. V. Pugh
Wood cutting machine, W. Merrill .
Wrench, B. T. Bryan......c.cccuveeieiuiiesniees soees
Yarn, machine for making slivers for the produc-
tion of clouded, J. F. Henry... .............uee. 384,624
Yarn, making slivers for the production of cloud-
ed, J. F. Henry........... ... teesseeciannaaanes ..

DESIGNS.

Badge, P. D. Keyser....... ceeeaen ceeesescsenaseenaesss 18,393
Basque, H. F. Duke 18,359
Bottle, W. M. Garton.....
Bottle stopper, S. P. Weld
Carpet, O. Heinigke.....

Fabric, B. H. Miller.

Gown, tea, E. Moran. 18,396
Lantern body, F. L. Pisch....ccccviviiieiineinnennas 18,400
Quilting, C. T. Wagner....... 18,401 to 18,404
Rug, A. Petzold.......covviiiinnnniiiinnnes 18,397 to 18,399
Sheet metal, ornamentation of, A. I. Griggs........ 18,391
Spool cabinet, E. R. BulloCK........coovvvvniiiiennnns 18,388
Thermometer back, H. L. Weiland........ccoeeeeens 18,405
Type, font of printing, E. T.auschke.....ccccauveaese 18,394
TRADE MARKS.
Beer, ale, and porter, J. L. Straus & Bro............ 15,622
Boilers, safety fusible plugs for, G. Van Wagenen. 15,623
Cheroots, cigars, and cigarettes, P. Whitlock...... 15,624
Copper, refined, Orford Copper Company.....15,617, 15,618
Corsets, Shepard, Norwell & CO.........cevvennnnnn.. 15,619

Dress shields, A. H. Brinkmann. .
Embalming fluid, E. F. Hill.. .. 15,613
Horseshoe nails, Simmons Hardware Company 15,620
Nets, leather fly, D. Fishbeck & Son................. 15,612
Ribbons, Johnson, Cowdin & Co.......... veeees eenes 15,615
Silver, useful or ornamental articles made of solid,
Howard & Son...
Sirup for effervescing and other drinks, flavoring,

. 15,610

J.H.Barker & CO......cvvvt vunennnannn . 15,609
Soap, Mexican Amollia Soap Company. 15,616
Soap powders, Strassheim & Jaeger..... 15,621

Tools, edge, A. W. Wills & Son
Whisky, Aurora Distilling Company....
Whisky, H. Corby

.. 15,625
. 15,608
. 15,611

A printed copy of the specification and drawing of
any patent in the foregoing list will be furnished from
this office for 25 cents. In ordering please state the
name and number of the patent desired, and remit to
Munn & Co., 361 Broadway, New York.

Canadian Patents may now be obtained by the
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.
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DWdvertisements.

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is setinagate type. Engravings may head adver-
tisements at the same rate per agate line, by gneasure-
ment, as the letter press. Advertisements st be
received at publication office as early as Thursday morn-
ing to appear in next issue.

TieSTURTEVANT MILL

Unequaled for capacity and durnblhty. Developmg
an entirely new princi le avoiding the usual wear an
tear of machinery. '1‘ ?ck grinding rock. Come
bined Crusher and P verizer for Ores, Cement,
Phosphate Rock, and all hard and refractory material,

In use and endorsed by many of the largest manufac-
turers. For 1l]ust,rated circulars and references,
Address STURTEVANT' M1L,
70 Kllby Street, Boston. Mass.

SEBASTIAN,MAY & G0’S§

Improved Screw Cutting
power LA LLEOL
Power gd
Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. Lathes on trial.

Catalogues mailed on application. ] -
165 W, 2d St., Cincinnati, O. a

DElAFIElD S PAT. AW GLAMP

With saw for cutting meta,]q. Saves all the broken
hack-saw blades. In use over two years in all parts of
the country. The new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Hxtrablades 8%’ x 35", “Star,” 7 cents each, 70 cents per
do7en by mail, Blades 8”x1” "Stubs,”3o cents esch,
y mail. Discount to dealers.
N()RO ON MFG. WORKS, Noroton, Cenn.

ARTESIAN

Wells, Oil and Gas Wells,

hing required
to drill and complete same. Port-
Horse Power and Mounted
Sr,ea,m Drilling Machineg for 100 to
600 ft. Send 6 cents for illustrated
: catalogue.
i . PlerceWellExcnvntorCo.
ew Yor
A 36 page Catalogue and Price List of New Deslgns

and Patents in CHIPCKS just issued by and is sent
free on application to the

Cushman Chuck Co., Hartford, Conn.
HlNISTS SUp

SEND |3 cENTS l
FGR ILLUSTRATED CATALOGUE
MONTGOMERY &C0.105 FULTON ST. N.Y.

S

5y LATHES L (5
cnucns ,‘00

5~ 5> W
) \ V2 SCREWS
E

CA[LIP{R) ETC

THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERIC.AN SUPPLE-
MENT, No. 632. Price 10 cents. T'0 be had at this
office and from all newsdealers.

COYERIHGS

FOR
IPES
pILERST)AUN®

AND ALL OTHER |
HOT & COLD SURFACES

Blsl-as uﬂ“"‘ﬂ

QUARANTINE SYSTEM OF LOUISI-
ana.—By Joseph Holt, M.D. Description of the methods
of disinfection practlced With 4 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 62'7. Price 10
cents. Tobe had at this office and from all newsdealers.

HARD RUBBER, PLATINUM,
INSULATED COPPER WIRE,
CASTINGS FOR DYNAMOS.

Catalogues Free to any address.
GOODNOW & WIGHTMAN, Boston, Mass.

COSTS IN MANUFACTURES.—A LEC-
ture by H. Metcalfe, U. S. A., delivered in the Sibley
College course.—An elaboratxon of a system for the
management of factories and employes. A valuable
paper. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT. NO. 605. Price 10 cents. To be had at this office
and from all newsdealers.

Punching Presses g
DIES ANDOTHERTOOLS:

BHEET METAL QOODS,
DROP FORQINGS, &0..
Stiles & Parker Press Goq =

‘Middletown, Conns
Branch Office and Factory, 203, 205 & 20?7 Center St., N. Y.

PERFEGT WSPA,‘:EI; L E

The Koch Patent File, for preserving newspapers, Mag-
azines, and pamphlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMKNT can be
supplied forthe low prlce of $1.50 by mail, or $1.25 at the
office_of this paper. Ny board sudes, inscription
“SCIENTIFIC AMERICA ” in gilt. Necessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SOIENTIFIC AMERICAN.

ELECTRIC LIGHT AND POWER.

dco systemof Arc and Incandescent Lighting. D1-
rect or in connection with the Storage Batteries of the
Electrical Accumulator Co. Dynamos, Motors. Lamps,
Batteries, and General Electrical Supplies.
THE
¥ Pa.

SECTIONAL
INSULATED AIR

Smr.l.ns &Bnnwu Co.

143 WORTH. ST. 2404242 RARGOLPH ST.

ECTRO DYNAMIC COMP
4 Carter Street, l’hilndelphla,
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HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa., U. S. A.

8" Our new and Revised Catalogue of Practical and
8cientific Books, 80 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
tn any one in any part of the world who will furnish his

ARCHITECTORAL

Useful, Beautiful, and Cheap.

T o any person about to erect a dwelling house or sta~
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church, school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS’ AND BUILDERS' EDITION of the SCIENTIFIC
AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and to persons about to build for themselves they will
fina the work suggestive and most useful. They contain
colored plates of the elevation, plan, and detail draw-
ings ot almost every class of building, with specifica~
tion and approximate cost.

Four bound volumes are now ready and may be ob-
tained, by mail, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. Stitched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

RS,

~
)

AND MILL FURNISHINCS,
UTICA, N, Y., U. S, A,

MUNSON'S PORTABLE MILLS,
MANUFACTURED BY MUNSON BROTHE

You can buy our back-geared screw
cutting engine Lathe. For $2.50 a
book (The Complete Pmctieal Mae-
chmlsn) that %n;lest full i befo c@ions
for its use. Almost any boy can fine ime,
for himself,” to master this Jathe, and thus esta.b-
]lS the foundation of a valuable Lrade

Workers of Wood or Metal, in The Workshoj A

without steam power, by using outllcs of Barnes’ Pat’
Foot Power Machmery, can bid lower, and save more
money from thelr JO s, than by any other means for do-
their work. nd for Catalogue.
HN BAR\IES Co., 1999 Ruby St., Rockford, Ill.

WHITE MOUNTAIN

HAMMOCK CHAJR.

kor the House, Tawn Porch and
Camp. Ischock {ull of Com-
fort and Blessed Rest.

PRICE, $3.00.
The Alford & Berkele Co.

77 Chambers Street,
P. 0. Box 2002. NEW YORK.

Ind < MACHINERY %

N. Y. Mach’y Depot, Bridge Store 16, Frankfort St., N Y

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical dirsctions
how to prepare the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the IsJad how to take off copies of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. FKor sale at this office and by all
newsdealers in all parts of the country.

MPLETE STEAM PUMRT
ONLY SEVEN DOLLARS |

I

. OR WRITE .
DEA'—ER -~ TO US FOR PRICES.!

57

/ e

~VanDuzen's PATENT

VanDuzeN & TiFT.

SOLE MAKERS
INCINNATI, O"""

PATENTS.

MESSRS. MUNN & CO., in connection with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of businessthey have had forty-one years’
experience, and now nave unequaled facilities for the
preparation of Patent Drawings, Specitications, and the

rosecution of Applicatione tor Patents in the United

tates, Canada. and Foreign Countries. Messrs Munn &
Co. also attend te the preparation of Caveats, Colgmghts
for Books, Labeis, Reissues. A ssignments. and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
reasonable terms

A pamphlet sent free of cnarge, on application, con-
taining full information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Patente Appeals, Reissues, Infringements, As-
signments, Rejected Cases, Hints on the Sale of Pa-
tents, etc.

We also send, freeof charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street. Pa~
cific Building, near 7th Street. Washington, D.

CURE "% DEAF

THE

PECR'S PATENT IMPROVED Cusa.
10NED EAR DRUMS Perfectly Res
store the Hearmf whether deaf-
ness is caused by colds, fevers or m-
juries to the natural drums. Invisible,
comfortable, alwayg in position. Mu.
sie, conversation, whis; IEers heard t_‘.s-
tmctly Write to ¥,

Broadway, cor, 14th 8t.New York, fol.'
illustrated book of proofs FREE,

RUBBER BELTING, PACKING, HOSE.

JOHN H. CHEEVER, Treas.,

Oldest and Lnrgest Manufacturers in the Umted States.

VULCANIZED RUBBER FABRICS
For Mechanical Purposes,
Alr Bralzse ETose
A SPECIALTY,

RUBBER MATS,
iy RUBBER MATTING,
AND STAIR TREADS.

NEW YORK BELTING & PACKING CO., 156 PARK ROW, N. Y.

Branches: 167 Lake St., Chicago;

308 Chestnut St., Phila.; 52 Summer St., Boston;

J. D. CHEEVER, Dep’y Treas. Post & Co., Cin., 0. Europe’n Br’ch, Pickhuben 5 Hamburg (Freihafengebiet), Ger.

Steam! Steam!

‘We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.

A Large Lot of 2, 3, and 4-H. Engines

With or without boilers, low £ r cash,

B. W. PAYNE & SONS,

Box 15, Elmira, N. Y

%{N 5”'

BILLTNGS 5 SPENEE

HARTFORD C ONN._

HE PENNA. DIAMOND DRILL & MFG. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

OTTO GAS ENGINES.

Over 25,000 Sold.

Horizontal ..... Otto ..Gas Engines.
Vertical .Ott Gas Engmes
Twin Cylinder.. Otto Gas mglnes.
Combined.......Otto.. g’ég %ﬂ%gﬁf’
Combined.......Otto.. § 32 Bngines
OTTO GAS ENGINE WORKS,
CHICAGO, PHILADELPHIA.

New York Agency,
18 Vesey Street.

HOME-MADEINCUBATOR.—PRACTI-
cal directions for the manufacture of an effective incu-
bator that has been carefully tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 figiires. Contained in ScI-
ENTIFIO AMERICAN SUPPLEMENT. No. 630. ce 10
eent.s. To be had at this office and from all newsdealers.

'PHONOGRAPHY :

HONETIC SHORT HAND
Self-taught, Send for Catalog. Address
The Phonographic Institute, Cincinnati.

TRADE MARE REGISTERED, The Strongest, Cheapest,
and Best Fastening for
Leather and Rubber Belt-
= ing. Beware of fraudulent.
and poor imitations. None
genuine without thistrade
mark and picture on the
package.

'Greene, Tweed & Co.
Manufacturers,

83 Chambers Street, New York.

Parentep Jury 31,

IT PAYS
Clark’s Adjustable Wing

Ventilating Fans,

For Ventilation of every de-
scription.

Elea~vy Fans
FOR DRYERS.
Results Guaranteed.
Catalogue Free.

GEO. P. CLARK,
Box L,
Windsor Leocks, Conn,

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb lathes, date_of July 1, 1888.
American Watch Tool Co., Waltham, Mass

ST \\\ll\) M O

: SCRI @)&}
LsTEFvae\gLRTE EVERY@EJSTEELSPRINGS NEWYORKCITY

Shepard 8 New $60 Screw-Cutting Foot Lathe

Foot and Power Lathes, Drill
Presses, Scroll Saw Attach-
ments, Chucks, Mandrels, Twist
Drills, Dogs, Calipers, etc.

Lathes on trial. lLathes on
payment.

Send for catalogue of Outfits
for Amateursor Artisans.
Address H. L, SHEPARD,

134 East 2d Street,

to sellour Rubber Stamps. Free Catalogue
to agents. Chandler & Fisher, Clevelund,O.

Cincinnati, Ohio.

BRAIDED PACKll\G. MILL BOARD,

BRANCHES: Phlla, 32 S. 2d St. Chicago.

SHEATHING,
CHALMBRS=SFPENCH CO.,

PIPE COVERINGS

Made entirely of ASBESTOS.
Absolutely Fire Proof.
CEMENT, FIBRE AND SPECIALTIES.

FOOT E. 8TH ST. N. Y.
86 E. Lake St. Pittsburg, 37 Lewls Block.

For
Handling
Send for
Circulars.

HARRISON CONVEYOR!

Grain, Coal, Sand, Clay, Tar B.rk, Cinders, Ores, Seeds, &¢.
| BORDEN, SELLECK & CO.,§ maS%tors,

Sole

$ Chicago, lll.

The most efficient and the most
economical means of obtaining

any power, from one-eighth
borge power to fifteen horse

A bower and upward. A motor
g]E82 whlch does the greatest amount
of work with the use of the
gmallest stream of water, and

WATER MOTORS.
/\

which is best adapted for run-
ning, both cheaply and most
efficiently, Printing Presses, El-

evatorg, Church Organs, Coffee

Mills, Sewing Machines, Lathes,

and Dental Contrivances, and in
faet, any piece of Mechanism. Binghamton Hydrau=
lic Power Co., 182 & 184 State St., Binghamton, N, Y.

o Your Name on Pen & Pencil, Postpaid, I 2 0
Agts. terms free with first order.Blg pay.

Iodﬂerentnames byexp. to oneaddress $1
Premium Novelty Co., Baltimore, Md.
Leading Importers &WholesaleStpHouse.

LIGHTNING CONDUCTORS.—DESCRIP-
tion of anew form of apparatus for testing lightning con.
ductors, and the method of using it, Illustrated with &
engravings. Contained in SCIENTIFIC AMERICAN SUP-

PLEMENT, No. 596. Price10cents. To be had at this
office and from all newsdealers.
MODEL and g Stndforcirenars.

XPEﬂl M ENTA G.E.Jones&Bre,
WORK s sr:cmm. <mfx::5:"¢:,‘::’ag;n
BALL ENGINE CO.
ERIE, PA.,
MANUFACTURERS OF

AUTOMATIC CUT-OFF ENGINES

3 For Electric nghtm% Tex-
tile and Paper Manufactur-
ing, and all purposes where
- a close governmg engine is
indispensable,

$10.00 to $50.00

ness.

per night. A
light and pro-
fitable busi-
Magic Lanterns and Views of popular sub-
ﬁcts (’amlogues on application. Part 1 Optical. 2

athematical, 3 Meteoro ological, 4 Magic Lanterns, ete.
L. MANASSE, 88 Madison Street, Chicago, I1l.

XEVERS, 208 Brannan Street, San Franmsco, Cal.

O MORE FLIES, Send 25c. for a sample of
the only successtul Fly T'rap in the world, to Z.
‘Also State Rights for sale.

OIL ENGINES.

For Printers, Steam Yachts,
pumping water,sawingwood,
making ice-cream, Carpen-
ters, Mechanics. 1to5 H.P.
Fuel, Kerosene. No dust.
Automatic in fuel and water
supply. Illustrated Cata-
logue free. Mention SCIEN-
} TIFIC AMERICAN.

SHIPMAN ENGINE CO.
R Pearl St., Boston, Mass.

GUILD & GARRISON

OOCHLYN, N. Y., U. S.
Buﬂders of Steam Pumps for Water and every de-
scription of Liquids or Semi-liguids. Vacuum Pumps
of the highest efficiency. Filter Press Pumps, Air,
xan, and Acid Blowers. Air Compr'essors.
Boiler Feed Pumps, etc.

Encyclo- Diamond Book free,
pedia of Drills and 25¢. for
700 Engrav Lightning mailing it.

ings of Hydraulic American
WELL WELL Well Works,
TOOLS, Machines. Aurora, Il

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &ec.
JOHN S. URQUHART, 46 CortlandtSt., N. Y,
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A9 A SPECIALTY @an

ROCHESTER N.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE, IR. 1.

NICKEL PLATED
ROSEWOOD TRIMMINGS

s 2 5030114 &MI!\.&K?FS#SBHILADA.

REID S LIGHTNING SPEEIALLY DESlGNED FOR :

W DRIVING &¢

iCE & REFRIGERATING

Machines. York Pa.
tent. YORK MFG,
CU, York, Pa.
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CASH CAPITA
Lossas PAID IN
he Largest and Qtrnngest omymu)‘-

L-J HENDEE PrES'T, ¥, G00DNOW, Bect

WM. B.CLARK, Asst Sect’y3
Proponnls for Steel for Use in the Construction
of the United_ States Armored Battle Ship

‘‘Texas’® at the Navy Yard, Portsmouth Vu--

inia,~NAVY DEPARTMENT, WASHINGTON, D.

une 21, 1888. —Under authority conferred by an act of
(‘ongress. entitled ** An act to increase the naval estab-
lishment,” approved August 3, 1886 (24 Statutesat Large,
page 215), sealed proposals are hereby invited, and will
be received at this Department until 12 o’clock noon on
Monday, the 23d day of July, 1888 for furnishing the fol=
lowm% classes of material for use in the construction of
said ship : CLASS A .—Steel plates.—About nine hundred
and twenty (920) tons of steel plates from 24 to 25 pounus
ger square foot. CLASS B.—Steel shapes.—About fi

undred and three (503) tons of steel shapes, as fol-
lows: About two hundred and seventy (270) tons of
angle-bars of various sizes; about one hundred and
thirty-two (132) tons of angle and T-bulb beams, with
proper curvature, from 11 to 24,%p0unds per lineal foot;
about ten (10) tons of T'-bars, pounds per lmeal foot;
about ninety-one (91) tons of channel-bars, of ,and
25 pounds perlineal foot. CLASS C.—Steel 'm;em —Ahou
one hundred (100) tons of sttel rivets from 3¢ inch to 134
inch diameter. CLASS D.—Steel castings.—About one
hundred and twenty (120) tons of steel castings, of vari-
ous shapes, including stem, stern-post, hawse-pipes,
riding and mooring bitts, chain-pipes, etc. The tons of
material herein called for to be of 2,240 pounds each. All
sald material to be of such detailed dlmensmus, weights.
and shapes as may be required in the construction of
the vessel, and to be delivered at such place or placesin
the Navy Xm‘d Portamouth, Virginia, as may be desig-
nated by the Commandant of said Yard. Deliveries to
commence within thirty (30) days from the date of con-
tract, and to be completed within six (6) months from
such date ; the materialto be delivered promptly,in a,c-
cordance with a detailed schedule prepared by t,ll
sistant Naval Constructor at said Navy Yard, and in the
order required to carry on the work to the best interests
of the Government. Allmaterial tobe of domestic manu-
facture, and to be accepted only after passing such tests
as may be prescribed therefor by the Secretary of the
Navy. Proposalsmustpe in accordance with forms,which
will be furnished on application to the Bureau of Con-
struction and Repair, and may be for one ormore of the
classes designated, but no bid for a portion of any class
will be considered. Each %roposal must be accompanied
by satisfactory evidence that the bidder is able to fur-
nish and deliver the material for which he bids. Each
proposal must be accompanied by a certified check. pay-
ible to the order of the Secretary of the Navy, for an
amount equal to five per cent.of the bid. The check
received from the successful bidder will be returned to
him on his entering into a formal contract for the due
performance of the work, and giving bond for the same,
with satisfactory surety. in a penal sum equal to twenty-
five per cent. of the amount of his bid ; but in case he
shall fail to enter into such contract and to givesuch
bond within twenty days after notice of the acceptance
of his proposal, the check accompa I}vmg such ltaroposal
shall become the property of the ted Sta All
checks accompanying proposals which are not accepted
will be returned unmedlanelf' after the award shall have
been made. Informationrelative to the dimensions and
shapes of material, and all other information essential
to bidders, will be furnished on personal application to
the Bureau of Construction and Repair, Navy Depart-
ment. Proposals must be made in duplicate, and in-
closed in envelopes marked * Proposals for Steel for the
Armored Battleship ' Texas,”” and addressed to the
Secretary of the Navy, Navy Department, Washington,
D. . 'Each class of materials will be bid for separately,
and the Secretary of the Navy reserves the right to re-
ject any or all bids or the bids on any class or classes.
ag, in his judgment, the interests of the Government

may requu"e
B. HARMONY, Acting Secretaryof the Navy.

@HARTFQRD GONN

1000

6T VEIRS. 5 ss 750000,

RARKLIN

No. 11 PLAN ER & MATCHER

Double Belted and Geared
Lower Rolls.

Special Machmery for Car
Work and the latest im-
proved Woodworking Ma-
chinery of all kinds.

C. B. ROGERS & C0.

Norwich, Conn.
109 Liberty Street,
New York.

TAKE THE
Chicagoand
dianapolis,Cin.
winter cltl es

BETWEEN
Louisville, In-
cinnati, and all
of Florida and
--—-v.——- South.

E. O. Mcl,olmlck, Gen, Pass. Agent, Chicago.

FO R SAIE—U. 8. and English Patents on Metallic
Knockdown Box. Superior to wooden boxes. U.S.
Pat. No. 371322, Eng. Pat. No. 16,124. Correspondence so-
licited with manufacturers. Address JOHN HOTHAM,

Hillside, Westmoreland Co., Pa

Fon SAI. City, County,or State Rights, under
s Patent 340,454, Address Duplex Gas

Regulator Co., P. O. Box 940, or 31 Broadway, New York,

BARREL, KEG,

Hogshead,

AND

STAVE MACHINERY.

Over 50 varieties manu-
factured by

Truss Hoop Driving. E. & B. Hoimes,
BUFFALO, N. Y.

R()\L POLYTECHNIC INSTITUTE, ''erve
Haute, Ind.—A SCHOOL of ENGINEERING
‘Well endowed, well equipped departments of Mechani-
cal and Civil Engmeenng. Eilectricity, Chemistry, and
Drawing, Extensive Shopa and Laboratories. For édta-
logue, address T. C. MENDENH ALL, Pres.

cientific A merican

The §eientifi
PUBLICATIONS FOR 1888.

The prices of the different publications in the United
States, Canada, and Mexico are as follows:

RATES BY MAIL.

The Scientific American (weekly), one year . $3.00

The Scientiic American Supplement (weekly), one
year. . . . . 500

'The Scientific Amerlcan, Export Edmon (monthly)
one year, . . .

The Scientific Amencan, Alchlteccs and Bullders
Edition (monthly), one vea: - .

COMBINED RA'I‘FS. .
The Scientific American and Supplement, . ., $7.00

The Scientific American and Architects and Build-
ers Edition, . . . 5.

The Scientific Amerlcan. Supplement and Arcm-
tects and Builders Edition, . . .

Proportionate Rates for Six M omhs

This includes postage, which we pay. Remit by posta
or express money order, or draft to order of

MUNN & CO., 361 Broadwav, New York,
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Wovertisemendts.

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

The above are charges per agate line—about eight
words per line. T'his notice shows the width of the line,
and is'set in agate type. KEngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication oﬁice as early as T'hursday morn-
ing to appear in next issue

The March of Progress!
OUR LATEST IMPROVEMENT!

¢ Competition is the life of trade,”’ and if you
have not seen our improved 83 Shoe, made for the
Summer and Fall trade of 1888, you cannot im~
agine-how lively trade is, or how hard our competitors
have to work to keep within sight of us.

Ask your retailer for the James Means’ 83 Shoe, or
the James Means’ 84 Shoe, according to your needs.

Positively none genuine unless having our name and
pricestamped plainiy onthe soles. Yourretailer willsup-
ply you with shoes so stamped if youinsist upon his doing
s0; if you do not insist, some retailers will coax yoy into
buymg inferior shoes’ upon which they make a larger

"SJAMES MEANS'

JAMES MEANS’
$4 SHOE

CANNOT FAIL

Such has been the recent progress in our branch of
mdustry that we are now able to affirm that the James
Means’ 84 Shoe is inevery respectequal to the shoes
which only a few years ago were retailed at eight orten
dellars. If you will try on a pair, you will be convinced
that we do not exaggerate.

Ours are the original $3 and 84 Shoes, and those who
imitate our system of business are unable to compete
with us in quality of factory products. In ourlines we
are the largest manufacturers in the United States.

Shoes from our celebrated factory are sold
by wide-awake retailers in all parts of the
country. We will place them easily within your reach
in any State or Territory it you will invest. one cent in a
postal card and wrlte to us, mentioning the SCIENTIFIC
AMERICAN.

James Means & Co., 41 Lincoln St., Boston, Mass.

LITTLE WONDERS

FIG. 5

L U BIAINS ONTS
, /\D\JUSFABIL OIAMOND

fooL

FIG. 4.

HAND & LATHE
PATENTED AUG. N.74.

And shaped Diamond Carbon Points, indis-

pensable for Truing Porcelain, Hardened
1SLeel Chilled Iron, and Paper Calender

S and (A)pper Rolls, also for Truing Inside of
li_ Cylinders. Practical Mechanics and Paper
Makers using them pronounce these Points
a marvel ot the age for efficiency and dur-
ability, doing that which no steel tool can
do. After turning the Rolls, when inspect-
% ed by a microscope, there is no perceptible
j wear. They are now extensively used in
4% Rolling and Paper \hlls, both in this coun-
try and in Kurop he subscriber is
“Identified” with the “Emery W heel” trade
as the Pioneer Maker of Diamond Tools
since introducing the use of his Points and
tools for the above purpose. Numerous
M composite wheels and new industries have,
been created where their ‘“wvalue” has!

B proved incalculable. Diamond Pointsre-
ground and sharpened. Carbon T'ools reset and new car-
bons turnished for the same. Also, glaziers’ diamonds
reset. Send nember of Tool desired to

J. CICKINSON, 64 Nassau St.,,N. Y.

Hyatt Pure Water Co.

NATURE'S PROCESSES
Purifying 150,000,000 Gal=
lTons Daily.

Adopted by TWENTY dif-
ferent CITIES and Towns, and
a THOUSAND or more MANU-
FACTURERS, etc.,inthe Unit-
ed States, Canada, West In-
dies and South America.

HAS NEVER FAILED.

Free from X.egal Complica-
tions,

Recommended by Engineer
Corps, U. 8. War Department,
and the Highest Authorities
on Sanitation and Hydraulic
¥ngineering.

Results Guaranteed.
For Circulars and Estimates

ddress

HYATI' PURE WATER COMPANY,

16, 18 & 20 Cortlandt Street, NEW YORK.

THE AMERIGAN BELL TELERHONE 0.

95 MILK ST, BOSTON, MASS.

This Company owns the Letters Paterit
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes the rightsecured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible forsuch
unlawful use, and all the consequences
thereof, and liable to suit therefor.

“HL=NONY QILNILNG

Is the cheapest power known for driving all kinds of
light machinery. Thousands in use the world over.
Speak for themselves. Sold with or without a governor.
Itisnoiseless, neat,compact, and runs without attention

THE BACKUS EXHAUSTER

A wonderful Air Mover. Invaluable for ventilating
factories and public buildings. Will remove smoke,
dust, steam, foul air, acids, and is used for drying,
hexting or cooling. §F— Send for Special Catalogue. &3
BACKUS WATER MOTOR CO., Newark, N.J.

THE BACKUS THE BAOKUS MOTOR HETEEYGEIE

GALL FOR
AND

HURABLE%RLIABLE

JOHN ST, |
NEW YORK.

A
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G. Hatfleld.
engravmgs.
PLEMENT, 59.
and of all newsdealers.

Price 10 cents.

ICE-HOUSE AND COLD ROOM.—BY R.

With directions for construction.. Four
Contajned in SCIENTIFIC AMERICAN SUP-
To be had at this office

MENT,

No.

59:2.

JAMES B. EADS.—AN ACCOUNT OF
the life and labors of this eminent engineer.
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE-
Price 10 cents.
office and from all newsdealers.

Witha
To be had at this

H. E. MATHEWS’

Send 50 cts. for sample. 331 Montg. R, 20. San Francisco.

STEEL BAILLS.

For Anti-Friction Bearings, of
Best Cast Steel.
Ground, and Burnished, from
3-16 in. to 2 in. diameter.

1n quality and density of metal,
i in uniformity of temper, and in ac-
curacy and nicety of finish warrant-
ed unequaled.

W" Samples and prices on applica-

Hardened, BRANEH”

Houses

(CLUMBIK

BICYCLES
T RICYCLES
S N TANDEMS

GUARANTEED HIGHEST GRADE
ILLUSTRATED CATALOGUE-FREE

—=¢ Pope Mra.Co.
79 FRANKLIN ST- BOSTON

12WARREN ST.NEWYORK

231 W ABASH AVE.CHICAGO.

PATENT

pressure. Send for Lists.

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.

HAND, BURR & CO.,
614 and 616 Market St., Philadelphia. Pa.

THE BRIDGEPORT WOOL
G M.BREINIG AcenT [

YORK OFFIC
ChiCAGO #FFHICE &

NEW

wegeat DEHOE AT MaRRALIS
- 240 PEAKL €7
WAREHQUSE 211 EAST RANLGLP

FINISHING CO
NEW MILFORD, Conn,
MANUFACTURERS OF

WHEELERS PATENT WOOD FILLER...
BREINIGS LITHOGEN SILICATE PAINT

LITHOGEN PRIMER, WOOD

- SILEX FLINT avo FELDSPAR.
PAMPHLET GIVING DIRECTIONS FORYFINISHNG, HARD WOOD FREE T7 ANY ADDRESS.

STAINS

H. W.

CHICAG

This material is componsed ot
tos, combined with water and
and pressed into almost any de-
It is superior in many respects
nature on account of its resist-
and as a non-conductor of elec-

rmgs, washers, accumulator cells, ete., it is unsurpassed.

tricity.

the well-known mineral Asbes-
acid proof materials,
sired shape and the vulcanized
to other materials of asimilar
ance to heat, acid, and alkalies,
For electrical plates,

molded

H. W. JOHNS MANUFACTURING CO.

87 Maiden Inane, New York,

Johns® Asbestos DMillboard,
Paints,

0.

SOLE MANUFACTURERS OF

Sheathings,
Liquid Paints, Asbestos Roofing,

PHILADELPHIA.

etc.

Building Felts, Fire-Proof

LONDON.

NOT

HAVE MANY

THAT WILL

A

FIRE

PAT
FOUND |

ESTABLISHED HALF A CENTURY.

&BURGLAR

ENIMPROVEMENTS

OTHER
WELL REPAY AN

INVESTIGATION
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raiae T0 SECURg

THE BEST SAFE
MARVIN SAFE CO.

NEW YORK, PHILADELPHIA,

LONDON. ENCLAND.

\ ' /\STRONOMICAL -

 MAKES

CTROSGOPES
HELIOSCOPES N\
EYE PIECES
AND MICROMETERS

Hot
Air

Novely

Surface.
Extract all the Heat from
the Gases. Furnish Pure
Warm Air in Abundance. 4
Fourteen Years of Test. 3
Universally satisfactory,

JTHO

TLEABLE

MAS S DEVLIN % Co,

LEHIGH AVE. &% AMERICAN ST. PHHA. ¢ Y

AND FINE GRAY IRON ALSO STEEL

54

Send for ¢ Our Farnace Book.”

Abram Cox Stove Co.,

MANUFACTURERS,

Philadelphia and Chicago,

CASTINGS FROM SPECIAL
FINE TINNiNG Jase T
FINISHING .

Fummades,

Expose an Immense Heated

A four horse-
tery, running

factured and guaranteed by

© 1888 SCIENTIFIC AMERICAN, INC.

N AT G-AS ENGINIE
“The Baldwin”

Exhibited at the late American Institute Fair, New York.

ower engine in connection with storage bat-
4 incandescent electric lights (and without
battery, 32 lights), giving a perfect light, with all the steadi-
ness that can be obtained fro m the high-speed steam engines
in common use for electric lighting, and permitting any num-
ber of lights to be shut off or turned on without affecting the
remaining lights in the slightest degree. A marvel of beauty,
perfection, and power, adapted to lighting, pumping, and ali
purposes where a safe and cheap power is required. Manu-

Elevators and Hoisting Machinery,
38 PARK ROW, NEW YORK.

We are prepared to furnish the finest % ality ot
THROUGH PUNCHES and DIES for METAL
WORK, for the manufacture of which we have un-
equalled facilities. Henry Disston & Sons, Incorporated,
JOobbing Department, Front & Laurel Sts Phila., Pa.

CHALLENGE &

CIEBEL MFG CO.

MERY GRINRING
POLISHING MACHINERY
THIRD AND GUMBERLAND. PHILA .

HOW TO MAKE AN INCUBATOR.—
Full directions. illustrated with 7 figures. Also direc~
tions for operating the apparatus, Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 61‘2. Price10
cents. To be had at this office and from ail newsdealers.

OYRACUSE MALLTABLE [RDN WORKS

W.B BURNS PROPTR

Makes a _perfect
Pipe Wrench of any
screw wrench. Send
for eircular, Agents
wanted, H, W. AT-
WATER , By 0. Box
1452, N. Y. City.

"Vﬁf}z?\\‘_tMALunE\
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Mention this paper.

Microscopes, Telescopes,
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W. H. WALMSLEY & Philadelpbia, Pa.
Tllus. price list free. Send for Specml Bargain Lists.
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Srientific American
The Most P_fpsll'll:: ::;:i;fl;a;:: ‘iil.l the World.

Only $3.00a Yem s includmz Postage. Weekly.
52 Numbers a Year.

This widely circulnted and splendidly illustrated
paper is published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patentseach week.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post
Masters. Write for particulars.

The safest way to remit is by Postal Order. Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

able to
MUY & COo.,
361 Broadway, New York.
e

TEXE

Scientific American Supplement.

This is a separate and distinct publication from
THR SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages full
of -engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekiy, and includes a very wide range of contents. It
presents the most recent papers by eminent writersin
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering. Steam and Railway Engineering, Mining.
Ship Building, Marine Engineering, Photography,
‘aechnology, Manufacturing Industries, Sar.itary En-

! gineering, Agriculture, Horticuiture, Domestic Econo-

my, Biography, Medicine, etc. A vast amonunt of fresh
and valuable information obtainable in no other pub-
lication.

The most important Engineering Works, Mechanisms.
and Mavufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Y.,
Puablishers SCIENTIFIC AMERICAN.

Builders Edition.

THE SCIENTIFIC AMERICAN ARCHITECTS' AND
BUILDERS’ EDITION is issued monthly. $2.50 a-year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two bhundred ordinary book pages; forming a
large and splendid Magazine ot Architecture, rich-
ly adorned with elegant plates in colors, and with other
flne engravings; illustrating the most interesting ex-
amples of modern Architectural Construction and
ailied subjects.

A special feature is the presentation in each number
of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, Specifications, Sheets of Details, Estimates, ete.

The elegance and cheapness of this 1nagnificent work
have won for it the Largest Circulation of any
Architectural publication in the world. Sold by al
newsdealers. $2.50 a year. Remit to

MUNN & CO., Publishers,
361 Broadway, New York.
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HE ‘‘Scientific American is printed with CHAS.
ENEU JOHNSON & CO.’S INK. Tenth and Lom-
bard Sts., Phila., and 47 Roee St., opp, Duane 8t,, N. Y.






