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NEW FEED WATER HEATER AND LIME EXTRACTOR.

Many ingeniousdevices for heating the feed water in its
passage to the boiler—a few acting as lime extractors—have
been manufactured and sold for years; and while a few of
them act apparently well as heaters, fewer succeed as lime
extractors, and they all fail in most cases to extract enough
of the impurities to prevent incrustation ; even where the
boilers have the most careful cleaning and attention, the
great majority of heaters, mostly expensive pipe arrange-
ments, only suffice to make the water moderately warm.
The main fault in the lime extractors is generally that they
lack heating and depositing surface, and have no provision
whatever for extracting the lighter or finer impurities,
which defy filtration, and which once incrusted in a boiler
adhere firmly, making a very hard scale, which is
almost impossible to remove without injury to the
boiler.

Another great disadvantage in working one of the old
style of lime extracting heaters is that too much time is
required in the operation of cleaning them. Any lime
extracting heater should be cleaned often and well, to
insure the best results. The engraving shows a heater
and purifier, which besides providing a new principle
for extracting impurities both of the lighter and heavier
quality, provides an apparatus tor cleaning that per-
forus its work perfeetly in a few minutes, and while
the engine is running.

The exhaust steam from the engine enters at the back
of the heater, about one-third of the way up, and passes
out at the top. The water is conveyed into the heater
at the top by a pipe leading from the tank, having a
suitable stop cock for its regulation; on entering the
heater, the water is carried downward into the top bowl,
and flowing over the edge follows the under surface to
about the center, before dropping into the pextbowl.
In like manner the water passes downward over each
bowl in the series, to the reservoir below, from which
it may be drawn off by a pump. It will be easily seen
that the water in its downward passage is continually
brought into direct contact with _the ascending current
of heat and steam, thus heating the water to the highest
degree attainable without back pressure. As the water
becomes heated to the boiling point directly after it
enters the heater, the lime, magnesia, clay, mud, iron,
sulpbur, silica, sand, etc., are set free, and deposited on
the bowls; the heavier matter settles mostly on the in-
side, wkile the lighter impurities cling to the undersides
of the bowls or receivers.

The heater is easily cleanedin a very few minutes, even
while the engine is running, by opening the valve in
the bottom and rotating the bowls by means of the crank;
titig-wil-serape-thecediment-loose-from-thednterior of the
bowls; the scrapersare then raised up by means of thelever,
and the bowls rotated as before, thus scraping the adhering
material from their under sides; the scrapers are then brought
to a central position, and the bowls revolved rapidly, thus
throwing the water and sediment out of the bowls by cen-
trifugal action into the reservoir below, from which it is
carried off by the waste pipe at the bottom. The water is
then admitted and the bowls filled, when they are rinsed by
the same process. This operation is repeated until only
clear water comes from the waste pipe.

Further information in regard to this useful invention
may be obtained by addressing the inventor, Mr. John J.
Hoppes, Springfield, Ohio.

Tracing Contagion.

A pumber of cases in the same herd, owned by a farmerat
Salem, N. J., baving died very suddenly, the veterinary sur-
geon submitted a specimen of the blood from the last victim
to Professor Leidy for microscopical examination. The ani-
mal was apparently well on one
evening, and was milked as usual,

Feientific American,

Hot Water Cure for Sickly Plants,

The Florist asks: Has any one tried hot water as a restora-
tive for sickly plants? and then proceeds tosay that M.
Willermoz some time since related that plants in pots may
be restored to health by means of hot water; ill health, he
maintains, ensues from acid substances in the soil, which,
being absorbed by the roots, act as poisoun. Thesmall roots
wither and cease to act, and the upper and younger shoots
consequently turn yellow, or become spotted, indicative of
their morbid state. In such cases the usual remedy is to
transplant into fresh soil, in clean pots with good drainage,
and this often with the best results. But his experience of

several years has proved the unfailing efficacy of the simpler
treatment, which consists in watering abundautly with hot

HOPPES' FEED WATER HEATER AND LIME EXTRACTOR.

water at a temperature of about 145° Fah., having previously
stirred the soil of the pots so far as may be done without in-
jury to the roots. Water is then given until it runs freely
from the pots. In his experiments the water at first came
out clear, afterward it was sepsibly tinged with brown, and
gave an appreciable acid reaction. After this thorough
washing, the pots were kept warm, and the plants very soon
made new roots, immediately followed by vigorous growth.
IMPROVED FENCE POST.

The annexed engraving shows a verysimple and inex-
pensive post for wire fences. It is made of % round iron,
each post requiring about twelve feet of the rod, which is
bent up in the form of an isosceles triangle, with the upper
ends crossed and notched to receive each other, or they may
be welded. ’

The base of the post, which is about two feet wide, rests
upon two stones or bricks, one at each end, and is anchored
by a stone or brick placed above the rod near the angles.
The post is planted about one foot in the ground, and a
galvanized wire attached to the center of the base and

it died the next morning. Thecause
was not clear, but was suspected to
be the result of anthrax or splenic
fever. A post-mortem examination
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Snbstitute for Hydrogen in the Light.

The rapidly increasing use of the laitern in schools, pub-
lic lectures, and exhibitions has led to a number of experi-
ments to reduce the cost of the lime light. In point of
power and general usefulness nothing better, except elec-
tricity, has been found than the combination of hydrogen
and oxygen in a single frame thrown against a piece of lime.
In a few large cities the gases are easily obtained in com-
mercial quantities, stored in iron tanks, ready for use, and
at comparatively low prices.

The tanks are trouhlesome to carry, and in smaller towns
the gases must be made on the spot as required, and this in-
volves expensive and troublesome apparatus. Every effort
has been made to find a substitute for one of the gases,
Street gas, alcohol, and other things have been tried in
place of the hydrogeu, but with a decided loss of light,
Common ether has been tried several times, but has
been considered too dangerous. More recently an ap-
paratus for saturating the oxygen with the vapor of
ether has been devised, that appears to remove all dan-
ger of explosion and to give an excellent light.

The apparatus consists of two strong brass cylinders,
placed side by side upon a wooden support. Theseare
open at one end, and have brass nipples at the opposite
ends for receiving thegas tubes. In eachtube isplaced
a cylinder or roll of loose fabric, like flannel, having a
small hole in the middle. These rolls fill the cylinders
completely, fitting tight, and leaving ouly the small
passage for the gas through the center of the material.
Common photographic ether may then be poured into
the cylinders till the wick-like filling is completely
saturated, and then the excess of liquid is poured off
and put back in its bottle. Two rubber caps, joined
together by a short tube, are then fitted over the ends
of the cylinders, and to one of the nipples is fitted the
gas tube from the oxygen holder or tank, and to the
other a tube leading to the burner.

The oxygen for the burner is supplied by a third pipe.
To use the light the oxygen is first turned through the
cylinders, entering the rear of one and passing, by means
of the short tube, to the next, and so on to the light.
On its passage enough vapor is absorbed from the wick-
ing to give a good flame at the jet, and when the oxy-
gen jet is added to it, a light is obtained that, as far as
observation goes, is quite as good as the ordinary lime
light. The striking back of the flame, and consequent
explosion of the ether gas, when the gas is suddenly
shut off, is said to occur but rarely, and with proper
care it need never happen. However, to prevent all
serious results of such an explosion, the rubber caps
and tube joining the two cylinders are put on very lightly,
and if there is an explosion the caps will be blown off before
any dangerous pressure is reached.

The invention has the merit of saving all the trouble ot
making or carrying hydrogen, as the whole apparatus can
be carried in the hand, while ether can be obtained any-
,,where. One filling of the cylinders will last about ninety
minutes, and a quart of ether will give a light for five hours.
— Century Magazine for March.

———— e —
‘fhe Combustion of Air in Coal Gas.

In a lecture experiment exhibited recently before the New-
castle upon Tyne Chemical Society, Mr. J. T. Dubn, M.Sc.,
said: There is nothing very new in this form of the appa-
ratus, save that it is handier than most forms in use and does
not require any reservoir of air. It consists of an ordinary
Argand chimney mounted on a stand of convenient height.
The upperend of the glassis covered by acap of wire gauze,
in the center of which a hole of about four or five mm. dia-
meter has been punched. The lower end is fitted with acork

Lime

pierced with a hole in the center, through which passes a
glass tube level with the cork be-
neath, and projecting twenty or
thirty mm. above its upper surface

was made the following day; and
the abdominal viscera were found
much congested, especially the
spleen, which was gorged with
blood. The specimen of blood from
the spleen was examined and found
to be teeming with bacteria of the
form known as Bacillus anthraz,
which is now viewed by most com-
petent authorities as the cause of
anthrax. The bacilli were actually
more numerous than the blood cor-
puscles, which appeared unchanged.

This case shows that milk is for-
warded to market drawn from cows which are within a few
hours of their death from splenic fever. Such milk can
bardly be wholesome, and doubtless contains the bacilli
capable of giving contagion.

Let us hope that thefat from the carcasses of such animals
is nov sent to the nearest oleomargarine manufactory, as this
substance is rendered only at a temperature under 120°, by
the patent which is now supreme. We need not state that
the thermal death point of bacilli ‘is far above such a tem-
perature, and we leave our readers to draw their own con-
clusions respecting the results when such uncooked animal
produce is used as an article of diet.—Medical Record.

SMITH'S IMPROVED FENCE POST.

secured to the top.of the post. This wire is wound around
the horizontal wires, and holds them rigidly in position.
This wire also serves to bind the top wire of the fence,
which rests iu the fork at the top of the post. The lower
end of the post is galvanized to prevent rust, and the upper
end is painted or coated with coal tar. Of course the entire
post may be galvanized if desired. This post, used in con-
nection with the ordinary fence wire, makesa very strong
and durable fence at a comparatively slight cost.

Further particulars in regard to this invention may be
obtained by addressing the patentee, Mr. A. B. Smith,
Box 283, Abilene, Kan.
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into the lamp glass ; this tube pre-
ferably ends in a wide jet of rolled
platinum foil. Two other holesin
the cork, symmetrically placed on
either side the center, through which
pass short tubes joined by a T-piece
and India-rubber tube to the gas
supply, serve to feed the apparatus
wish coal gas. The gas is turned on
and lighted above the gauze. A nar-
row glass tube is pushed up through
the open tube in the cork and
through the hole in the middle of
the gauze into the coal gasflame.
On gently blowing through this nar-
row tube (which for convenience
should have a flexible India-rubber
tube attached to it), the breath catches fire at the coal gas
flame, and the tube may then be gently withdrawn, when its
little flame ignites the air entering the apparatus by the short
open tube. The draughtof the flame furnishes quite enough
air to burn; and the apparatus, once lighted, will continue
to act as long as the supply of coal gasiskept up. The best
air flame is got by diminishing the gas supply to the lowest
point consistent with the continued existence of the air flame.

GERMANY produced in 1881, 2,914,009 tons of pig iron,
560,222 tons of castings, 1,421,792 tons of wrought iron and

steel, and 894,425 tons of cast steel.
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Flanging Steel Plates Cold by Hydraulic Pressure.*

A pair of moulds were made to fit a hydraulic press, capa-
ble of exerting a pressure of about two hundred and fifty |
tons. They were so shaped that at, one operation they
would make a flange both on the outside and inside of an
annular steel plate, and thus produce a double flanged an-
nulus. A taper was given to the moulds, to facilitate the
removal of the plate after flanging. There was a slight
hollow, 14 inch deep, formed on the annular face of
the upper mould, and a corresponding rounding on the
lower one, to flatten the face of the plate. Experience
showed that in this mould, and also in the second mould, a
depth of & inch would have been sufficient.

The plates were Landore Siemens S.S. quality, 34 inch
thick. Their edges were beveled in the lathe to an extent
of 14 inch in the thickness on the inside, and ¢ inch on the
outside edge; after flanging, a slight bevel suitable for calk-
ing still remained. Both the outside and inside circles were
cut out in the lathe. These first moulds not proving alto-
gether satisfactory, they were altered in shape, and turned
ou the worzing faces. The first plate was successfully
flanged cold, with a pressure of about two hundred and
fifty tons. In the second plate a little deeper flange was at-
tempted, but it cracked at the inner flange, A plate of S,
flanging quality was then annealed and tried cold; but it
cracked insix places on the inner flange. A similar plate
not annealed.also cracked, but in one place only.

Some more 8.S. plates were then ordered, specially for |
this work, and were flanged cold and unannealed. The first
one cracked in the inner flange, but this was probably due
to an attempt to get a very deep flange, standing up about
27 inches from the under side of the plate; the next, with a
flange of about 234 inches deep, did not crack. The third
cracked at the bend of the external flange, on the outside,
showing a crack about three inches long ncarly through the
plate. A plate annealed for about four hours, and pressed
when cool enough to be held in the hand, cracked badly at
the inner flange. Two others, annealed for about sixteen
hours, turned out quite sound.

A batcl of twelve, heated in a plate furnace and cooled in
ashes for forty-eight hours, were then flanged with perfectly |
satisfactory results, there being no sign of cracking even on!
the inner edge of the hole, where the best unannealed plates
had shown slight signs of skin cracks, started, no doubt, by
the roughness of the sharp edge. Another lot were annealed
for about sixteen hours; but having had a thick layer of
ashes over them, they were still warm when pressed. Out |
of four which were flanged two cracked, one slightly on the |
inner edge and one badly. The rest of these were put back |
to be carcfully reannealed, and out of the fourteen twelve
were sound. |

In all these annealed plates the wctual duration of the!
flanging process in the mould had been very short, trom £ |
minute to 75 minute. Another lot of twenty-one plates,
thorough annedled,were now flanged, allow ing the operation
to extend over about 314 minutes; and at the same time the
ragged edge round the hole was carefully filed off, so as te
give no starting place for a crack. The result appeared to
be satisfactory, as only two cracked, and those not badly.
The approximate thickness of the edge of the external flanges
was 12 inch, showing an-increase of g inch; that of the in-
ternal flange was % inch, showing a reduction of ¢ inch.

The average pressure required for the annealed S.S. plates
was about two hundred tons. It would seem, as a general re-
sult, thatfor cold flanging, involving compression only, as on
the outer flange, these plates, even of the lower or S. quality,
are perfectly trustworthy, even unannealed; as only in one
case did a crack appear in the external flange. But for
flanging involving considerable stretching of the material, as
on the inner flange, only S.S. quality will do at all, and the
slightest irregularity in the metal will cause a crack. The
resuits showed that thismight be expected in from ten to
fifteen per cent of the plates.

e —
Native Potatoes.

Native potatoes have been discovered in Arizona by Prof.
Lemmon. They were found in a cleft of one of the highest
peaks north of the Apache pass, under a tangle of prickly
bushes and cacti. Eagerto know if the Solanum found was
bulb bearing, he carefully uprooted the little tuber, which
proved to be an undoubted representative of the true potato
family. According to the researches and reasonings of
Humboldt, this was the locatiod to look for the home of the
species from which our first potatoes sprang. In May last,
Prot. Lemmon again set out in search of more specimens,
choosing the Huachuca Mountainsas his point forexploration?

These mountains have two peaks over 10,000 feet high,
with sides furrowed into deep canons, those of the north-
east being filled with trees, among which are maple and ash.
In July last he discdvered the potato plants he was searching
for on the southwest side of the range, hidden among the
rich bottom soil of a dell in a high valley. A few plants of
the white species were found in full bloom, and farther on
blue blossoms were found. * The white flowered specimens
formed tubers on shorter subterranean stems th:n the blue
ones. Tiie blue flowered potato plants sent off their runners
from 18 inches to 2 feet. July 12, they were in full bloom.

The blossoms were large, and the white flowered were of
a creamy white color, with "greenish midribs to its corolla
lobes. The subterranean stems were not longer than those
of our common potato. The blossoms of the blue flowered
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are smaller, bright purple, with pale white midribs to the
corolla, with fifteen to twenty flowers to a head. They are
found at an altitude of about 8,000 feet in Tanner’s canon,
and some of the plants were 2 feet high. Later in the sea-
son they produced potato balls of unusual size, compara-
tively speaking.

These native species of potatoes, which may have been
and very likely are the original native stock from which all
our potatoes now used have sprung, deserve a fair trial and
careful propagation to develop ttiem to the size now attained
by our best potatoes. By the 1st of September the blue
flowered plants formed bluish colored potatoes, oblong,
about 114 inches long by half as wide, and a third as thick,
with from four to ten unmistakable potatoes on each plant.
The white flowered plants produced white potatoes, nearly
round, from half an inch to1 inch in diameter. These po-
tatoes are unquestionably indigenous.

Still another variety was found near the summitof a peak
10,000 feet high, under the shade of fir, pine, and poplar
trees, growing in soil kept moist during the greater part of
the year by melting snows. Its nodding balls of ripened
seeds were surrounded by golden-rods and brilliant asters.
Their tubers were tinted with purple, and seed balls were
either solitary or in pairs. Prof. Lemmon brought back with
him over three quarts of these small potatoes, comprising
the different varieties, besides some seed balls.

A hermit in these mountains, whom Prof. Lemmon inter-
ested in his discovery, has recently written him that in dig-
ging up the bed of an old pond he has secured a lot of these
potatoes, perfectly white, aslargeas hen’seggs, which on be-
cooked tasted well, and have all the appearance of very fine
potatoes, Various cultivators have manifested the utmost
interest in Prof. Lemmou’s discovery, and are making care-
ful preparations to cultivate the specimens he has forwarded
them.—Pacific Rural Press.
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ABACUS ATTACHMENT FOR SCHOOL SLATES.

This invention is designed to facilitate the acquirement
of the elements of arithmetic by young children. Asis well
known, in the best schools, those i which the method by

STEWART’S ABACUS ATTACHMENT FOR SCHOOL SLATES.

object teaching prevails, there is found alargeabacus which
is wheeled about the school-room, and a small one which is
held in the hands of the teacher. The scholars, however,
have heretofore been provided simply with pebbles or other
loose counters, from which they have derived incalculable
assistance, as in grouping the pebblesin order to illustrate
addition, subtraction, etc., the eye of the young child assists
his mind in forming just estimates of arithmetical quantities
and processes. But the use of pcbblesor other similar loose
counters is attended with inconveniences. They take time
and trouble in distributing them to classes and collecting
them after recitations.# They drop and make a noise, or
they get mislaid, and confusion is created before they are
found. Besides which they might prove a source of danger
to children who have a habit of placing small objects in their
mouths. ]

It is to obviate these difficulties that the ‘‘abacus attach-
ment” shown in the engraving has leen designed. The
attachment is simply a set of counters strung on a wire or
wires set in a frame whieh can be fixed to any slate in a
moment, by means of spring brass wire clips. The frame
can be of brass >r wood, and the counters and wires asmany
as desired.

The abacus frame is of brass, and though light and grace- |
ful it is strong enough to outlast a dozen slates. At gxami-
pations it could, if desired, be instantly detached and laid |
aside. Not being a part of the slate frame, the destruction
of the slate would not render it useless. 1t would simply be
transferred to the next slate. It could be introduced into a!
school without inconvenience, as it can be made to fit any
slate.

It thus seems to solve the problem of providing a far
more convenient and easily handled set of counters than has
vet been placed in the hiands of young children, and it inci-
dentally relieves the teacher of an appreciable amount of

"+ Communicated to the Institution of Mechanical Engineers by Messrs.
Easton and Anderson.

trouble. This invention has been patented by Mr. Henry
Stewar:, 254 W. 9th Street, Erie, Pa.
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The Berthoud-Borel Electric Cable,

Mr. @G. J. Lorrain gives the following particulars, derived
from a visit to the factory in Switzerland, where the cables
are made:

Theinsulating material now employed is formed of oxi-
{dized linseed oil specially treated. Oxidized linseed oil:
that is, linseed oil heated in contact with air untilit assumes
a gutla-percha like mass, has, I believe, been tried before,
but as an insulating material it is far from perfect. By the
Berthoud-Borel process, however, a very excellent and
cheap insulating material is obtained. Linseed oil isgradu-
ally heated up to a temperature of about 610° Fal., and at
a certain stage of the operation, which the workmun recog-
| nizes by the appearance which the viscous mass presents,
icolophane treated wiith oil is added, and the operation con-
| tinued till the desired consistency is atiained. A firm,
{ coherent, and elastic substance resembling India-rubber is
obtained.

The most interesting and by far the most important feature
in connection with these cables is the method of manufac-
ture and the machinery employed therein. The cables are
not manufactured first and then inserted in lead coveiings.
The process is almost entirely automatic; you literally see
the wire passing into the machiue at one end and issuing
at the other in the form of a complete cable, protected by
itslead sheathing. The lead is put on in a molten condition,
and the cables can be made of any desired length, however
long. When the cable is meant to be laid under ground, it
is passed through the lead press a second time, receiving a
second coating of lead, with a thin coating of gas tar be-
tween the two. Cables thus formed can be laid under-
ground without being incased in iron pipes, and without
further protection. The insulating mnaterial employed, as
it is not effected by alternations of temperature, admits of
these cables being laid in troughs along the curbs of the
streets, ‘and close to the surface.

A noticeable feature of the factory is its quiet and holiday
aspect. This is due to the small number of workmen re-
quired to look after the machinery.

Crackled Glass.

The Moniteur de la Céramique gives the following descrip-
tion of Bay’s process for making the new kind of glass
which is smooth on one side and rough on the other—Craquelé
Indien. The roughened surface of the glass looks as if it
was covered with cracks, and this appearance is obtained by
spreading over the surface of a plate of glassa thick layer
of some flux or easily fusible glass that has been made fuid
or pasty and mixed with coarser pieces. The glass is then
put in a muffle or an open furnace and strongly heated. As
soon as this flux is inelted and the glass itself becomes red
| hot, it is taken out of the furnace and rapidiy cooled. 'This

flux or fused glass then cracks off from the other glass which

wasattacked by it, leaving numerous depressions inthe latter
| resembling scales and irregular crystalline forms, crossing
' and intersecting each other and producing very beautiful
| effects when the light falls upon it. This fusible layer is
[ cooled as rapidly as possible, either by a current of cold air,
| or by carefully sprinkling with cold water.
| If some portions of the glass are protected from the action
of the flux, the surface remains smooth there in striking
{contrast to the crackled portion. This van be utilized in
| making arabesque, letters, and other designs on a white or
colored ground.

A similar crackled glass is made in another way, by
strewing a coarsely grained flux on a cylinder of glass while
still red hot, and then putting it back in the heating furnace
until the flux melts. It is then rapidly cooled, either by
sprinkling water on it or waving it back and forth. The
layer of melted flux then cracks off and exposes the surface
of the glass which has been corroded by it. The cylinder is
then cut and spread out in the usual manner.

-+

The Oldest Locomotive Engineer.

Frederick Lunger, who died at Davenport, Iowa, a few
days ago, aged seventy-five years, is said to have been the
senior railroad locomotive engineer in the United States.
According 1o the New York T7ribune, his first experience in
that calling was in 1835, on the Albion, an engine built by
George Stephenson and run on the old State road from
Philadelphia to Columbia, Pennsylvania. He remained
constantly at the work of **engine driving ” until 1856,
when he retired to farm life. In 1876 he was invited hy
| the late Colone] ¢ Tom” Scott to visit the Kxposition at
Philadelphia, and on his way there and back again to Da-
venport he rode in his old place in the cab, and handled the
lever as skillfully as ever, thus literally working kis passage.
although his pockets were full of first class passes over all
the roads.

Professor Palmieri,
The death is announced of Signor Luigi Palmieri, well

[known in connecticn with the observatory on Mount Vesu-

vius. Although better known as an observer of earthquake
phenomena, Professor Palmieri wus not unknown in the
electrical world. L'Blectrécité says that we owe a simple
form of electrometer to him, constructed on the same
principle as that of Pelletier. He applied his instrument
to the construction of an original apparatus, designed to
discover the frauds perpetrated by the venders of olive oil
in Italy. M. Palmieri had peculiar ideas as to the produc-
tion of electricity. He thought that the condensation of
the vapor of water disengaged large quantities of it.
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