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THE KINZUA VIADUCT. lected a suitable place to span the ravine, and made the calcu- | which are 3814 feet each. - The truss being 6 feet high and
We give an engraving of the largest railroad bridge in | lations for strains and windage, aided by his able and ener- | 10 feet wide, and continuous from one end to the other, is
America, now being erected by the New York, Lake Erie, | getic assistant. Mr. Charles Pugsley. supported- by columns 1 foot thick, which increase in
and'Westem Railroad. It is situated in the middle of| The length of this immense structure is 2,051 feet clear of | length toward the middle of the bridge. They spread out
McKean County, Pa., four miles ' with a batter of 2 inches to the
from Alton, the present terminus foot, which™ gives a distance of
of the Bradford branch of the 10'5 between the columns of the
Erie road, and crosses the Kinzua " highest bentsat the bottom. The
Creek at an elevation of 2,100 two longest bents rest on two
feet above the level of the sea. long piers with pedestals, built
For many years the valley of on either side of the stream, each
the Kinzua has been an obstacle containing about 500 yards Qf
to engineers in locating a road ‘ masonry.
between Buffalo, N. Y., and All the other columns rest an
Pittsburg, Pa. The banks on separate piers containing froﬁ
both sides form steep slopes, and 20to 125 yards of masontry.
are covered by a dense growth of Foundations for the most part
heavy hemlock trees. The stream are built on solid rock; only in a
itself is small and shallow, but few piers near the bottom where
flows through a deep ravine from timbers have been used. They
its source until it empties into average about 14 feet square on
the Allegheny River. the bottom, and batter ik to a
Various surveys have been coping of 4 feet square on ‘top
made from time to time for the and 2 feet in thickness.
purpose of - finding easy grades The iron shoes, to which the
and good alignment, but with no columns are fastened, are embed-
definite results until two years ded in the copings. and each gne
ago, when it was proposed by Mr. is anchored to the pier by two
O. W. Barnes, of New York, to - L { large bolts passing down through
cross the valley by an immense Fig' 1.—CHRONOGRAPH FOR ENGINEERING PURPOSES. —[S.e Page 291. ] to a manhole in one of the bottom
viaduct. - courses, where they are made
Mr. Barnes, wbo at that time was Chief Engineer of the the abutments, and the height is 301 feet from the bed of the | secure by an iron plate and ‘nut. These bolts are put in to
extension of the Bradford branch of the Erie, havingreceived | stream to the base of rail. There are twenty spans 61 feet | counteract the influence of the wind.
the approbation of the company to carry out his plans, se- | long, and one 62 feet long, alternating with the tower spans, | An excellent quality of sandstone has been found in thp

KINZUA VIADUCT.—THE HIGHEST RAILWAY BRIDGE IN THE WORLD.—[From a Skeich by John Tooussy, Assistant Con, Eng.]
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immediate vicinity of the bridge, which proved quite bene-
ficial to the contractor of masonry, Mr. John G. Noakes.
Four million pounds of iron and7,000 yards of masonry will
be consumed in the construction of the viaduct. It will cost
not far from $300,000.

‘Work wascommenced last August, and will befinished next
August, about the same time that the grading will be done.
It will be 60 feet higher than Niagara Suspension Bridge, 170
feet higher than the great bridge acrossthe Ohioat Cincinnati,
189 feet above High Bridge, 170 feet higher than the
East River Bridge, and 45 feethigher than Portage Railroad
Bridge over the Genesee River.

The officials connected with the road are: O. Chanute,
chief engineer; Chas. Pugsley, P. A. eng.; C. H. Keefer,
div. eng. in charge of viaduct; Wm. Seaman, resident en-
gineer; and C. E. Ball, inspector of masonry; Barnes &
McFadden, contractors. Theiron for the bridgeisfurnished
by the Pheenixville Bridge Company, and erected by R. A.
Simmons.

Heating by Sunshine.

Professor E. S. Morse, of the Essex Institute, has devised
an ingenious arrangement for utilizing the heat in the sun’s
rays in warming our houses. His invention consists of a
surface of blackened slate under glassfixed to the sunny side
or sides of a house, with vents in the walls so arranged that
the cold air of aroom is let out at the bottom of the slate, and
forced in again at the top by the ascending heated column
between the slate and the glass. The out-door air can be
admitted, also, if desirable. The thing is so simple and ap-
parently self-evident that one only wonders that it has not
always been in use. 1ts entire practicalness is demonstrated
in the heating of the professor’sstudy in his cottage at Salem.
The value of the improvement for daily warming buildings
like churches and schoolhouses, which, when allowed to get
cold between using, consume immense quantities of heat be-
fore they are fairly warmed again, is evident. Of course
some other means of heating must be available when the
sun does not shine. But in the colder regions, say in the far
Northwest, the sun shines a greater part of the time, and
hence the saving of artificial heat would be very large if the
sun heat could be ¢ turned on ” for eight or ten hours out of
the twen*y v.our.

—— e ——————
Giffard.

M:. Henri Giffard, inventor of the injector, is dead. He
was born in Paris, on February 8, 1825, and he was thus but
a littleover 57 years of age at the time of his death. In
1841 he became engaged in the works’ offices of the Paris-
Saint Germain Railway, and shortly after he commenced
the study of ballooning, a study to which he subsequently
devoted a great part of his life. In 1851 he published his
work entitled ‘¢ Application de la Vapeur 4 la Navigation
Aerienne,” and the following year he made his first ascent
in a balloon of elongated form, which it was intended
should be guided by steam power. The result, however,
was not a success. In 1854 he published another book en-
titled ‘“Du Travail depense pour obtenir un Point d’Appui
dans ’Air,” while during the Paris Exhibition of 1867, and
again in 1878, he established captive balloons at Paris, the
latter, which was of enormous size, having been fully de-
scribed in our pages. Mr. Giffard is best known by his in-
vention of the injector, which he brought out in 1859, and
for which he in that year received from the Academie des
Sciences their prize for mechanics. In 1863 he was created
a. Knight of the Legion of Honor.

—_— e r—

Some of the Beneficial Effects of Electrie Lighting.

An English writer, after describing the baneful effects of
gas lamps upon the healthfulness of living rooms, goes on to
notice some of the mischief done to books, wares, furniture,
and the like. The evil effects of the heat of gas jets is aug-
mented; he says, by the large amount of water produced by
the gas flame.

Sixty burners will produce on the lowest computation two
gallons of water per hour; hence in a November evening
many large shops filled with delicate goods will have a nine-
gallon caskful of water thrown into their atmosphere in the
form of steam, to condense on any cool surface, as we often
see it trickling down the windows in winter. But worse
remains .behind. The sulphur, always present in gas in
larger orsmaller proportion according to the character of
the coal emp]oyed, . burns into sulphurous vapor, which
passes in tbe air to the state of oil of.vitriol. The eminent
chemist, Dr, Prout, exposed. water in-a drawing room in
which gas was burnt, and found that it-absorbed sufficient of
these vitriolic emanations to redden blue litmus -and show
the presence of free- sulphuric acid. The fumes from gas
will indeed, in the-long'run, discolor- ~every sort of fabric,
rust metals, rot- gutta percha, and, reduce leather (as.in:the
binding-of hooks) to “f scarcely coherent powder with a
strongly acid taste.’ After referring to the évidence of the
librarians of the Atheneum Club Loudon Instltutlon etc.,
a8 to the mttmg of the bindings ‘of” books kept in -rooms
hvbted by-gas, the writer says: ‘ Drapers know:to their
cost-how the: edges of pieces of dyed fabrics become faded
and .rotten When kept long-on' the upper shelves of gas-
lighted shops ;0o plant will grow-in a room where gas is
burning, and cut flowers quickly Wither; while those who
worklong and habitually .in gas-lighted rooms become
blanched and sickly. = From all these manifold evils electri-
city will deliver us.”
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THE LIBYAN DESERT.

A closer study of the geological structure of the Libyan
Desert is likely to change tbe views previously entertained
regarding its origin. Prof. Zittel, in a lecture delivered in
Munich, said that the scientific expeditions to that region,
undertaken by Rohlfs, Zittel, Ascherson, and Jordan, have
yielded a paying harvest in geology at least. We learn that
this region, the geology of which was so little understood,
as well as the so-called Arabian Desert, which lies between
the Nile and the coast of the Red Sea, and which is insepa-
rable from the Libyan Desert so far as the stratifications are
concerned, is not, as has been generally supposed, the re-
mains of a sea that has recently disappeared. On the con-
trary, it consists of formations that belong to the cretaceous
and lower tertiary, formations long anterior to the geological
present. The rocks of the cretaceous, which prevails, are
principally sandstones, variegated marl, calcareous marl, and
limestone; the cretaceous fauna was found to be extraordi-
narily richly represented, as rarely happens elsewhere, such
as oysters, ammonites, sea urchins, etc. Intheoldest tertiary
the nummulites formed deposits, so called because the petri-
factions which they held were considered by the common
people to be petrified coins. There are shells of foraminifera
from the size of a pea to that of a dollar, and elsewhere in
the lowest layers of the tertiary they appear in immense
masses. The soil of the desert is covered with them for
miles.

With the exception that in the middle tertiary the sea
pressed inward on the north in two comparatively unim-
portant depressions, every trace of any later sea is wanting.

The whole Sahara as well as the Libyan seems to belong,
for the greater part, to the chalk formation, and while the
older stratified rocks are wanting eruptive rocks appear,
forming mountain chains.

Hence there can be no talk of the sea having covered the
Sahara in the recent past, for if this were the case there
would be later stratified rocks on top of the cretaceous with
fossils resembling the marine fauna of the present time.
Then, too, the surface of the desert is not of such a shape as
to indicate that it has been the bottom of the sea; but, on the
contrary, the torn, ragged, fissured chasms of the desert

203} mountains, the deep cut valleys, indicate the erosive action
551 of flowing waters which, perhaps, in the oldest historic times

still lent luxuriant fertility to the region mow so sterile.
This sterile character of the Sahara isto be attributed en-
tirely to the unfavorable meteorological conditions, to the
almost total lack of rain. The soil itself is well adapted to

3021 the production of a rich vegetation.

The quantity of salt present in the collections of waten
7 rendering many of the oases uninhabitable, depends upon

g the rock salt, which, with gypsum, is very abundant in the

. The ascending thermal
waters, which make a paradise in the midst of the cheerless
desert, according to Zittel’s investigations, are not, as was
formerly supposed, referable to the Nile, but have their
origin in the rainy zones of Central Africa, whence they are
led northward on impenetrable strata that have an 1n<.1ma
tion in that direction.

The sand of the desert is from the ‘ Nubian sandstone,”
which belongs to the cretaceous formation and extends along
the left bank of the Nile through the tenth degree of longi-
It has been transported hence by ancient water
courses, aided by the wind.

PR .

4
The National Academy of Sciences.

The announcement that Mr. J. H. Cushing would read a
paper ‘‘On the Mythology of the Zunis” drew an exceptional-
ly large attendance upon the meeting of the Academy, April
20. The six Zuni chiefs were present, and were introduced
to the audience by Mr. Cushing at the opening of his ad-
dress. After giving an account of the intricate system of
priesthood among the Zunis, Mr. Cushing gave an enumera-
tion of the Zuni gods, who are divided into six great
classes. Interesting among the hero gods is the great priest
of all religious orders save one. He is supposed to have
appeared among the ancestors of “the Zunis, so poor and
illclad as to have been ridiculed by mankind. He it was
who taught the fathers of the Zunis their architecture and
their arts; their agriculture and their system of worship by
flames and painted sticks; but, driven to desperation by the
ingratitude of his children, he vanished beneath the world,

295 | never to return to the abodes of men; yet he still sits in the

city of the sun, ever listening to the prayers of his un-
grateful children.

The address was followed with many interesting illustra-
tions of a poetical character of this strange people. The
other papers for the day were as follows: ‘‘On the Polar-
ization of the Light of the Moon,” by A. W. Wright; ““On
the Results of the [ncandescent Lamp Tests at the Paris Ex-
hibition,” by G. F. Barker; ‘On'the Formation of Metal-
liferous Vein Formation at Sulphur Bank, California,” by
¢“On a Form of Standard Barome-
er,” by A. W. Wright, and “On a Marsupial Genus from
On the last day one
new member was elected—Prof. Ira Remsen, of Baltimore,

—— -t —

AnotHER ELECTRIC RaiLway.—The second electric rail-
way constructed by Messrs. Sicmens and Halske in Berlin
was formally opened, April 29." Tt runs from Lichterfelde, a
suburban station on the Berlin-Anhalt Railway, to the Mili-

tary Academy, about one and a half English miles,
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The Sellon and Volckmann Storage Battery.

Last week we gave a brief acgount of this new invention
for the-storage of energy, which is now in successful opera-
tion at the Electrical Exhibition, London. We now present
further particulars, which we find in a recent number of
Nature:

‘“The new accumulator of Messrs. E. Volckmann and J.
S. Sellon, exhibited at the Crystal Palace Electrical Exhibi-
tion, in connection with the Lane-Fox system of electric
lighting in the Albambra Courts, has already been an-
nounced, but its construction has hitherto been kept a secret
for reasons of patent right.
secondary battery may be gathered from the fact that 33
cells feed 201 Lane-Fox incandescent lamps, nominally of
20-candle power for seven hours at a time, if the battery is
fully charged to start with. The actual light of each lamp,
however, is nearer 30 candles; and it is found tbat these
lamps, which are designed to bear a 20-candle current from
the generator, will stand a 80-candle current from the accu-
mulator owing to its more uniform fiow.

““ Each cell is stated to contain 5 horss power of energy act-
ing for an hour, or 1 horse power for five hours, and so on.
It consists of a series of metal plates of some alloy, each
plate being five-sixteenths of an inch thick, and perforated
with round half inch holes, as close as they can be punched
or cast. These plates are connected alternately in series like
the plates of a condenser, as in the figure, and joined totwo
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stout terminals, which are the poles of the cell. The holes
are filled with a metallic paste, the composition of which is
not yet divulged, buit may readily be guessed, from the fact
that metallic lead is reduced on the negative plates, and
peroxide of lead on the positive plates. The spaces between
the plates, which are placed nearly an inch apart, are filled
up with water mixed with one-tenth part of sulphuric acid,
to give good conduction. The whole is contained in a
wooden trough about 30 inches square and 8 inches in thick-
ness. The weight of each cell is about 375 pounds, includ-
ing 295 pounds of the metallic composition which is the
storing agent. The sparks given off on connecting several
cells of the charged battery by a stout copper wire are re-
markably violent, the deflagrated wire flying off in a perfect
shower of red hot sparks of copper accompanied by loud
cracks. On examining the wire afterwards, it is found to
be literally torn asunder in smail pieces by the force of the
discharge. A considerable quantity of hydrogen is evolved
-from the cells.

‘“The exhibition of Lane-Fox lamps fed from this battery
is without doubt the most brilliant display of incandescent
lightiug which has yet been made in this or any other
country.”

The Engineer has the following:

The new secondary battery, of which a good deal has been
published without stating by whom it was made or invented
or what it was like, was recently exhibited and shown in
operation to the Prince and Princess of Wales in the Alham-
bra Courts of the Crystal Palace, by the Electrical Power
Storage Company, of 74 Hatton Garden. The battery is the
result of the labors of several inventors, among whom are
Mr. E. Volckmann, Mr. Sellon, and Mr. Swan, and it is, it
need hardly be said, entirely different in construction from
the Faure battery, of which so much has been heard and
comparatively little seen. For the purpose of the display,
the Alhambra Court is richly furaished in the Moorish style,
and electric chandeliers or candelabra have been specially
designed hy Mr. Johnson, a pupil of the late Owen Jones.
Of the design of these fixtures and fittings we can only say
that .they must be seen to be appreciated. Altogether they
carry 201 incandescent lamps, all of which are connected up

to 33 of the new batteries out of 38 at present in an inclosed |

space next the engine and machine shed of the Brush Cor-
poration. . The 83 are connected up to a switch-board in
such a way that the current from any number from -about
10 to 33 may be put in circuit by simply turning the switch
handle, and thus anything from a very dim to a very bright
light may be used as required.

The cells each contain twelve elements, each about 20 in.
by 15 in., and about { in. in thickness, and placed in a box
of about 25 in. by 16 in. by 7 in., the whole weighing about
370 1b., and containing about 295 lb. of metallic material.
Each cell stores electric energy equivalent to about 5-harse
power for one hour, which can be used at the rate of fully
40 ampéres per horse-power, or say 200 amneres -The
platesare closely perforated with holes about half inch diame-
ter, the holes being afterward filled with a composition, the

The storing power of this new |
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exact nature of which we are not yet at liberty to make

known, further than to say tBat it is such that it expands

when the plates are first polarized, and thus finds itself
under a pressure sufficient to cause a considerable superficial

extension of the positive plate. Perfect metallic contact be-

tween the composition and the material of the plates is thus

permanently insured, so that the plates cannot become in-

active by local action or by deposit of a salt of lead between |
the composition and the walls of its containing boles form- |
ing a solid mass of alloy. The plates are strong and are
maintained at a very short distance apart by splines of wood,
and stand with their longest dimension vertical. They are
connected up to a plate on the top of the cell in a very
simple way, the whole producing a perfectly satisfactory,
efficient, and practical battery,.having neither of the chief
faults of the Faure battery.

From the figures we have given, and to which we shall
add on an early occasion, it will be seen that the weight of
the battery per one hour horse-power is about 60 1lb. of
metallic composition. To give off 400 horse power for one
hour or 200 horse power for two hours would thus require
about 10 tons of batteries, and for the 201 Lane-Fox lights
in circuif, a little over 414 tons were coupled up.

The Lane-Fox lamps are 20-candle power pushed to
30-candle power, so that the weight of battery coupled up
was 1'65 Ib. per candle, or 50°141b. per 30-hour candles.

It is generally acknowledged by electricians that without
a satisfactory secondary battery domestic electric lighting
cannot become general. This is not, however, confined to
domestic lighting, but applies to lighting public buildings
and to many other applications of electricity. Something
must be had which in an electric lighting system, or in an
electromotive power system, will take the place represented
by the gasometer in the gas-lighting system and by the ac-
cumnlator in a hydraulic power system. The battery which
will do this is now provided, and the application of electric
currents will probably make more rapid advance from this
time than it has done even within the past three years. The
new battery may be made to meet any requirements. It
may be of small size to go into the place of the gas meter
in-a house, or in large masonry tanks for extensive public
buildings* and it will probably be made to fill very large
tanks at central electric lighting and power-generating sta-
tions, so that smaller engines running continually may take
the place of large engines running as at present only during
the hours that lights arerequired. It will be possible to ob-
tain a light or work an electric motor at any time by one
movement of a handle, and the batteries will probably, in
somecases, constitute the motor for domestic lighting. One
of each pair of the elements or plates will last almost indefi-
nitely, while the other will only require renewal when con-
stantly in use about once in, say, fifteen months, as far as
can at present be seen, and they may turn out to be made
more durable. They are easily renewed, and the batteries
require no ‘attention whatever, except for a little filling up

| at long intervals of the acidulated water in which the plates

are immersed.
The lamps were nominally 20-candle power, pushed to 30-
candle power, the total candle power being 6,030 candles.

—ap-

The Parasitic Nature of Tubercular Consumption,

Professor Tyndall has communicated to the London
Témes an account of results obtained by Dr. Koch, of Berlin,
in the investigation of the etiology of tubercular disease,
as set forth by him in an address delivered, March 24, before
the Physiological Society of Berlin.

It was the aim of Dr. Koch to determine the precise
character of the contagium which previous experiments on
inoculation and inhalation had proved tfo be capable of
transferring and reproducing tubercular consumption.

In pursuing these investigations Dr. Koch subjected the
diseased organs of a great number of men and animals to
microscopic examination, and found, in all cases, the tub-
ercles infested with a minute, rod-shaped parasite, which,
by means of a special dye, he differentiated from the sur-
rounding tissue. It was, he says, in the highest degree im-
pressive to observe in the center of the tubercle cell the
minute organism which had created it. Transferring
directly, by inoculation, the tuberculous matter from dis-
eased animals to bealthy ones, he in every instance repro-
duced the disease. To meet the objection that it was not
the parasite itself, but some virus in which it was emhedded
in the diseased organ, that was the real contagium, he cul-|
tivated his dacill artificially, for long peciods of time, and
thréugh many successive genératmns %a‘smck of mat-
ter, for example, fmm a tuberculous humau Ting, he infected
a substance prepared, after much mal,,by himself, with the
view of affording nutriment to the. p&mdﬁe Here he per-
mitted it to grow and multiply. From ‘this: new generation
he-took a minute sample and infected therewith fresh nutri-
tive matter, thus producing another brood. Generation
after generation of dacilli were developed in -this way with-
out the intervention of disease. At the end of the process,
which sometimes embraced successive cultivations, extending
over half a year, the purified bacill¢ were introduced into the
circulation of healthy animals of various kinds. In every
case inoculation was followed by the reproduction and
spread of the parasite and the generation of the original
disease.

In the course of his experiments Dr. Koch determined the
limits of temperature between which the tubercle bacillus
can develop and multiply to be 86° Fah. and a maximum of

B

104°,
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He concludes that, unlike the dacillus anthracis of splenic
fever, which can flourish freely outside the animal body, in
the temperate zone animal warmth is necessary for the pro-
pagation of the newly discovered organism. In a vast num-
ber of cases Dr. Koch has examined the matter expectorated'
from the lungs of persons affected with phthisis and found
in it swarms of dac¢’¢, while in matter expectorated from the
lungs of persons not thus afflicted he has never found the
organism. The expectorated matter in the former cases was
highly infective, nor did dryving destroy its “virulence.
Guinea-pigs infected with expectorated matter which had
been kept dry for two, four, and eight weeks respectively
were smitter with tubercular disease quite as virulent as
tbat produced by fresh expectoration. Dr. Koch points to
the grave danger of inhaling air in which particles of the
dried sputa of consumptive patients mingles with dust of
otber kinds.

Commenting upon this important communication from
Prof. Tyndall, the London 7%mes points out the significant
fact that though the experiments of Dr. Koch seem as yet
to have been carried no further than to therepeated cultiva-
tion of the tubercle bacillus in its original virulence,
they will speedily be followed, as a matter of course, by
atlempts at cultivation in diminished intensity. The evi-
dence, even now, the Ttmes continues, does not rest upon
the labors of Dr. Koch alone, for Prof. Klebs, five years ago,
declared the infective property of tubercle to be due to the
presence of a microphyte (practically a synonym for bacil-
lus), and Dr. Schiiller, of Greifswald, a résumé of whose in-
vestigations was given by Mr. Simon to the International
Medical Congress, has proved that the microphyte which
characterizes turbercle characterizes, also, certain affections

| popularly called scrofulous, such as diseased joints and

glands, and that inoculation from any of them, or with a
fluid in which their microphyte has been cultivated, will in-
fect with general tuberculosis. Dr. Schiiller,, according to
the same authority, has also made proposals for the treat-
ment of tubercle on the basis of its micro parasitic origin,
and has shown the successful resuits of such treatment upon
animals which he has inoculated.
—_—_— e ———
The Recent Lawson Boiler Experiment.

To the Editor of the Scientific American :

Referring to the Lawson experiment (exploding boilers),
on page 230, SCIENTIFIC AMERICAN, it is stated that there
was twenty inches of water in the boiler. This, we infer,
was at the commencement of the operation, as there was no
means of supplying more water, and no means of knowing
how much of that water was wasted or became steam pre-
vious to the explosion. The pressure is said to have been
235 pounds, representing a temperature of 400° Fah. Now
the question in my mind is: In what condition was the water
at 400° Fah.? Supposing the boiler strong enough to sus-
tain twice the pressure and a corresponding degree of heat,
is it possible for water to‘exist (aswater) at a like tempera-
ture? It seems to me there must be a point or degree of
heat where the water in a boiler—under like circumstances
—will all become steam.

‘Will some one please give us more information on this
subject through the SCIENTIFIC AMERICAN ? and oblige,

Wx. Orp.

Brooklyn, Ohio, May 1, 1882.

_—  —r——— ———
‘The Chalmers-Spence Flre.

The recent disastrous fire which occurred in the establish-
ment of the Chalmers-Spence Company (Morgan Iron
Works), New York, manufacturers of boiler coverings, will
not interfere with the business of the company in the least,
and all orders will be filled promptly as usual. The loss
was about $50,000, mostly covered by insurance,

——,— e —
The Care of the Eyes,

At the recent Sanitary Conveution at Ann Arbor, Mich.,
Dr. C. J. Lundy, of Detroit, read a paper on * Hygiene in
Relation to the Eye,” which should have the widest circula-
tion, especially among teachers and school officers. A frait-
ful source of eye troubles is shown to be the excessive strain
upon the muscles and nerves of the eyes due to faulty edu-
cational methods, the ill-planned and insufficient lighting
of school rooms, poor ink and fine print in scliool books,
and-gther causes, which education might correct.

1.9 conclusion, Dr. Lundy lays down the following rules
for the better care of the eyes:

1. Av01d reading and study by poor light.

2. Light should come from the side, and ,uot fegge
back or from the front.

3..Do not read or study while suffering gréat bodily
fatigue or during recovery from illness. '

4. Do not read while lying dewn.

5. Do not use the eyes too long at g,
but give them occasional periods of re

6. Reading and study should be done‘systematlcadly

7 During study avoid the sto@mg position, or whatever
tends to produce congestion of the head and face.

8. Select well printéd hooks.

9. Correct errors of refraction with proper glasses.

10. Avoid bad hygienic conditions and the use of alcohol
and tobacco. -

11, Take sufficient exercise in the open air.

12. Let the physical keep pace with the mental eulture,
for asthenopia is most usually observed in those who are
lacking in physical development.

'uﬂu‘ﬁ near 'work,
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Effects of Jets,

In 1826 a French, engineer discovered that when a jet of
gas flows through an orifice or nozzle under pressure, and a
plate be held normal to the axis of the jet at a certain height
above, it is repelled, whereas if held lower it is attracted;
and there is a neutral point at which it is supported on the
jet, and emits an audible note as it oscillates about this posi-
tion of equilibrium. M. Th. Vautier has recently succeeded
in evoking very high sounds in this manner and registering
them. With a jet of steam having a pressure in the boiler
of 414 atmospheres, and issuing from an orifice of 2:7 mm.
in dlameter, against a plate 6 mm. in diameter and 114 mm,
thick, held 0'2 mm. from the orifice, the note obtained was
La® sharp=7,250 single vibrations per second. An electro
diapason was employed to register the vibrations—by means
of a sharp style tracing a line on smoked mica.

—_— et —
To Europe in Less than a Week.

QUEENSTOWN, May 2.—The Guion Line steamer Alaska,
Captain Murray, which sailed from New York on Tuesday,
April 25, at 1:12 P.M., for this port and Liverpool, passed
Fastnet at 8:20 o’clock this afternoon, having made the pass-
age in 6 days 21 hours 46 minutes. The company claim that
this is the fastest passage ever made by several hours.

—_— - -—
The Inspectiou of Foreign Passenger Ships.

A bill was recently passed by the House of Representa-
tives requiring the inspection of foreign vessels -carrying
passengers from American ports; and it is to be hoped
that the Senate will not fail to pass a similar bill, as it
did at the last session.

The urgent need of such inspection was forcibly
stated by the representative from this city, the Hon.
8. 8. Cox. In the course of hisspeech he arraigned
particularly a steamship company whose practice has
been to use in the West India trade vessels whose ex-
treme age and rottenness made it impossible for them
to pass inspection anywhere. Flying a foreign flag,
however, they were free from inspection in the ports’
of the United States, and were thus continued in ser-.
vice long after they had ceased to be fit to go to sea.
Of this class of vessels the Bahama, which went to
pieces in a slight gale off our F]orlda coast last sum-
mer, was a fatal example.

Mr. Cox pointed out the startling fact that during
the past year the loss in vessels flying the British flag
was $900,000,000. There were 144 steamships lost—
151,000 tons!-—with a total loss of life amounting to
1,459. Every daylast year 5 vessels and 4 lives were
lost on all the seas by reason of such disasters. Many
of these losses were from foundering, overloading, bad
stowage, structural defects, and bad mfwhinery. Six
vessels were abandoned at ‘sea because they were
utterly unfit. ““So long,” he said, ‘“as we allow Eng-
lish vessels to escape inspection,‘in our harbors we
share the responsibility of this terrific loss of life. No
life-saving service of ours which concerns stranding
can guard against the body of these losses.”

The bill passed provides that Section 4400 of the Re-
vised Statutes of the United States be amended and en-
larged by adding thereto at the end of said section, as
it now appears, the words:

‘“And all foreign private steam vessels carrying pas-
sengers from any port of the United States to any other
place or country shall be subject to the provisions of
Sections 4470, 4471, 4472, 4473, 4479, 4482, 4486, 4488,
and 4489, of this title, and shall be liable to visitation
and inspection by the proper officer, in any of the ports
of the United States, respecting any of the provisions
of the sections aforesaid.”

—~-

-
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Boiled Milk.

To distinguish boiled milk from fresh milk the smell
and taste are called into requisition, bat only the expe-
rienced succeed in this. Quevenne’s assertion that
boiled milk does not coagulate as soon or as completely
as unboiled is frequently incorrect. According to C.
Arnold, in the. Pharmaceutische Archiv, if a little tinc-
ture of guaiac is added to fresh milk a more or less in-
tense blue color will appear at once or in a few minutes,
and last a long time.

4 l—
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rubbed with a glass. rod dippgd An guaiac tincture. Sour
milk also gives this reaction, but the addition of mineral
acids and caustic alkalies destroys it.

According to some further expernnents which he made

SECTION OF ENGINE CYLINDER,

this reaction must be due to ozone in fresh milk. It must
also be mentioned that emulsions of olive, castor, linseed,
and poppy seed oil, made according to the pharmacopceia,

also blue the tincture of guaiac.

HUNT, HALSEY & BUDINGTON’S STEAM ENGINE.

That this reaction agreed with that of other emulsive

More than twenty different sorts of | liquids caused the experimenter to examine whether milk

miik were. tried, and all gave the reaction without excep-|and blood did not possessa common reaction. In fact, fresh

tion. By carefully warming the milk to 40° or 60° C. (104°
to 140° Fahr:) the reaction
took place at once; and
also at 70° to 78° (158° to
172° Fahr.) it took place,
but more feeble. Milk
warmed above 176° Fahr.
(80° C.) remained uncol-
ored when guaiac solution
was added, either to the
warm milk or after cool-
ing. Milk once cooked
did not show it, neither
did condensed milk.

The reaction with tinc-
ture of gueiac is so deli-
cate that one drop of milk
added to a trace of the
tincture on a waleh glass,
or.a drop of milk oy filter
paper, turned blue when

milk, as wellas bailed, acts as a carrier of ozone just like

HORIZONTAL ENGINE.
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blood corpuscles, ete. If old oil of turpentine is added to a
mixture of iodide of potassjum starch and milk, a blue zone
is formed at once where the layers are in contact, and rap-
idly spreads. Milk that has been boiled a long time does
not give the reaction for several minutes, and at this length
of time a mixture of turpentine and iodide of potassium
starch frequently turns blue without any ozone carrier.
Milk from which the albuminoid bodies have been removed
no longer give the reaction.

If caustic potash and a trace of sulphate of copper solu-
tion is added to fresh milk, from which the casein has been
removed by acetic acid, the violet color characteristic of
peptones no longer appears. When the milk has been stand-
ing ten to twenty hours the continual increase of the pep-
tones is indicated by the violet color growing all the time
more and more intense.

et

CoPPER IN BREAD.—The author concludes that wheat
normally contains copper to the extent of 8 to 10 parts per
million. He hasexperimented with grain, theseed of which
had not been ‘“ pickled ” with sulphate of copper (as is often
done to prevent smut), and has satisfied himself that the cop-
per was not due to any impurity in his reagents, or to the
gas pipes and burners.—Jules Van Dens Berghe.

—————-————
A NEW STEAM ENGINE.,

We give engravings of several forms of an engine that
marksanew departure in steam engineering. These engines
are new in form, and embody features in their internal
construction which distinguish them from all others.
The principal novelty is in the valves and valve mo-
tion; the valves being located inside the cylinder, and
the valve motion being such as to insure a quick open-
ing and closing of the valve at the most favorable
time. The ports communicate with the interior of the
cylinder near opposite ends, and the exhaust and induc-
tion portsare, in the present case, placed diagonally
opposite each other. In the future, however, it is de-
signed in the larger sizes of engine to place two sup-
ply and one exhaust port at each end of the cylinder
and on opposite sides of the valves, so as to insure a
perfect equilibrium of pressure, and so to relieve the
valves from friction.

The valves consist of two rings, one placed at each
end of the cylinder in an annular cavity between the
inwardly projecting heads of the cylinder and the inner
surface of the cylinder. The two valves are connected
together by rods, which project through the top cover
of the cylinder, and are connected with a rocking lever
having forked arms, which straddle tlie engine shaft and
carry rollers engaged by a cam on the main shaft, which
moves the valves one way and the other.

The steam, at boiler pressure, is admitted by the
valves directly into the cylinder without the loss due
to steam contained in the ports and steam passages of
engines as usually constructed. This is an important
advantage, especially in quick running engines, since
every half revolution of an ordinary engine is accom-
panied by the loss of a quantity of steam contained in
the steam passages, and this loss, happening perhaps
hundreds of times each minute, amounts, in the course
of the day, to a considerable percentage of the steam
used.

The ring valvesare so related to the supply and ex-
haust ports that when the exhaust is open the supply
will be closed, and wice versa.

In the engine shown in Fig. 1 the cylinder is seated
on the top of the boiler and projects downward into a
recess in the boiler top. By this means it is always kept
warm, so that condensation is avoided. The screws and
bolts are never brought into contact with steam or
water; as a consequenceall of the bolts may be readily
removed when required.

The crank and valve gear of the engine are in a hol-
low globe having in opposite sides the bearings for the
main shaft, and having cast together with its upper
half, four flues communicating with the smoke cham-
ber below and uniting at the top in a common fiue,
with which is connected the smoke pipe. The exhaust
pipe of the engine extends upward through one of these
flues, and discharges into the smoke pipe above, disposing
of the exhaust steam and at the same time affording an effi-
cient means of increasing the draught. The boiler of this
engine has a number of
flues leading directly to
the smoke box, and seve-
ral short flues leading
from the fire box laterally
to the jacket surrounding
the boiler and communi-
cating with the smoke
box.

In the horizontal en-
gine, shown in Fig. 8, the
same general plan is fol-
lowed, and in the locomo-
tive engine, shown in Fig.
5, the construction of the
cylinders and valves .is
substantially the same. . -

In the locomotive it is
essential to provide a re-
versing gear; this consists
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in this case of a spiral cam on the driving axle which' is
capable of rotating the valve actuating cam through a half
revolution when moved longitudinally on the axle.

The advantages claimed for this engine are great simplicity
in construction, an increased economy in the useof steam,
and a consequent saving in fuel, and important saving in
the cost of manufacture.

This improved engine is covered by several patents
owned by Messrs. Hunt, Halsey & Budington. Further
particulars may be obtained by addressing Mr. Thos. G.
Budington, 542 Washington avenue, Brooklyn, N. Y.

o
P

CHRONOGRAPH FOR ENGINEERING PURPOSES.
BY W. R. ECKART, C. E.

In the chronograph illustrated the tracers, both forrecord-
ing seconds as well as the velocity curve of the engine, are
made of fiat strips of spring steel, the axis of each being
pivoted at the end on adjustable screw centers to prevent
lost motion. By means of a small steel wire and weight ex-
tending to the opposite side, the tracers can be made to bear
as lightly as desirable on the paper, and when properly ad-
justed the pressure is only sufficient to remove the lamp-
black with which the paper is coated without touching the
paper, thereby leaving a fine white fine on the dark back-
ground with the least possible interruption of motion. The
whole is permanently set by dipping the face in shellac.

Instead of using a pendulum for producing (through an
electro-magnet) the marks spacing seconds on the paper,
some other method that would admit of
compactness and portability was found
necessary, 4s the chronograph was to
be used not only on the surface where
the pumping engines were situated, but
had to be adapted to underground use.

After numerous experiments, the use
of a chronoscope (or timer), such as is
to be had for timing horse races, was
made to give satisfactory results. (See
Fig. 1, front page). A stand or
base plate upon which the timer was
placed had a brass stanchion suspend
ing a fine platinum wire directly over
the second hand; this wire, when at
rest, bore on a piece of platinum in-
serted in a rubber insulator projecting
from the stanchion, eacb of these
" wires being connected through the
electro-magnet on $he chronograph
to a two-cell battery. A circuit
was always formed, except when the hand of the
timer, revolving once every second, swings the suspended
wire free from its metal bearing at the apex of the triangu-
lar notch cut in the rubber guide piece; as contact was
broken every revolution of the second hand, the armature of
the electro-magnet recorded the same by a side movement of
the steel tracer resting on the prepared paper of the drum.
The suspending wire was made adjustable to suit the second
hand, and the instrument was covered with a glass case.

Mr. Briggs states in a paper read before the Franklin In-
stitute that Prof. Hilgard used a chronoscope for the Navy
Ordnance Department, in which the second marks were 30
inches apart. I have found no trouble in speeding the re-
volving drum of 6 diameter, until the second marks were
20 inches apart, but for practical use, a length of three to ten
inches (depending somewhat on the engine speed), was all
that was desired, and by use of a standard steel scale with
the inch divided into hundredths, changes of motion taking
place in the one one-thousandth
part of a second were easily read
and recorded without trouble, and
the crossing of lines due to the too
frequent revolution of the record-
ing drum during one stroke of the
engine was avoided. The use of
the small electro-magnet, on the
tracer carciage, to raise for an
instant the tracing pointer off of
the drum at any desired point, was
found necessary in determining the
effects of elasticity in the interrup-
tion and variation of motion,
where a long line of pump rods was
used, and was also found useful in
fixing, positively, the exact point
of closing or opening of the steam
valves of the engine independent
of all reference to the indicator
cards taken.

Two drawings giving different {
views of the chronograph as con-
structed and used, are attached to \

el -
&

this article, exhibiting details of con-
struction to complete what other-
wise might be considered a defec-
tive description of the instrument.

The instrument has been successfully applied toseveral of

the different types of large pumping engines found on . the

Comstock Lode, such as direct-acting flywheel engines,

geared pumping engines, and the “Davy engines;” it has:

also been used to determine the motion and relative motien
of pump rods, and pumps some 2,500 feet below the surface

engine driving same, and at intermediate points. The re-
sults are exceedingly interesting and instructive, and as
numerousindicator cards were taken from the engines and
pumps simultaneously with the motion diagrams, nearly all
conditions of motion and power, during the time under con-
sideration, were definitely determined, and may hereafter
form the subject of other papers when time will permit.

THE VALVE OPERATING MECHANISM.

Some very important results of the elasticity of long pump
rods are clearly set forth in one gase: A rod at a point 1,800
feet below the surface showed a positive pause, while the en-
gine driving it was nearly at its point of maximum motion,
and pumps attached to the rods may have and do have

HUNT, HALSEY & BUDINGTONS LOCOMOTIVE.

strokes in excess of or deficient to. i“fn‘& 8t7'0ke qf engine driv-
ingsame, and to an émportant exlent, Hence, I think, it can
be definitely stated that any -consideration of motion of
pumps, or discharge capacity of same, driven by a long line
of pump rcds basedupon the mbkion or stroke of a surface
engine alone, will in no way be even approximate, unless
the elasticity and effects of counter- balancmg hy balance
bobs on- that elasticity is also considered.

The effects of different degrees of compression upon the
enginesand motion of the pump .rods in passing the centers
have been considered, and the diagrams clearly show the
importance of considering itin connection with the strength
of the rods and balance bobs.

The latest use of the instrument in‘conjunction w1th an
engine test has been to determine, if possible, the rate of
condensation of steamper second, in the steam cylinders of
a pumping engine, where the chahge of motion due to each
fractional part of the stroke was determined. Also, a ten

Fig. 2—CHRONOGRAPH FOR ENGINEERING PURPOSES.

316 feet wide, with large gulleries and spacious windows,

hour experiment trial, to show the economy of compression
as compared with a ten-hour trial of the same engine on the
succeeding day where no compression was -used (otherwise
all conditions being.similar), has been made, when.changes.
of velocify of piston were determined by the chronograph. -

While it is well known that a Committee of the British:
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Association applied a chronograph of Morin’s type in 1843~
4, to the determination of the velocity of piston for a.Corn-
ish Pump Engine, I believe there was noapplication of the
instrument to the rods below ground, and, from published
records at my command, I am led to beli~vethat this is the
first application of a chronograph of sensitive construction
ever made to pit work, and the other purposes so briefiy
mentioned.

D=rscrIPTION OF DrAwINGs. — C C, cast iron base
plate, covered with sheet brass, upon which the mechanism
issecured. B, metal frame containing gearing for driving
drum, A, and escapewment wheel, b, motion communicated
by means of adjustable weights, D. A A, light brassdrum,
accurately balanced, revolving on friction rollers, 8, 8, at
both ends. ff, parallel guide bars upon whicb the tracing
point, A,, and its carriage travel back and forth, receiving
motion in one direction from the engine or other moving
parts, through the cord, P, passing between the bars, f,
and attached to the tracing carriage—the return motion is
derived from a coiled spring in the spring drum, C. e¢e,
small electro-magnets on tracing carriage for raising the
tracing point, A, off of the paper and replacing it at any
desired point to be especially observed. d, electro-magnets
on separate carriage, % k, adjustable on parallel bars, f.
operating the steel tracing point, g, attached tothe armature
of d, for the purpose of recording seconds on the margin of
the paper or at otber parts of same as required. ¢, chrono-
scope or watch supported on frame, X, the second hand of
wbich swings the light platinum wire, J, breaking contact
with the insulated wire, %, thereby
breaking circuit with d, and recording
seconds through the tracing point, g,
on the paper. ¢, adjusting screw for
the wire, J. @, steel spring of escape-
ment. This spring issecurely clamped
in Y, its flexibility being controlled to
a certain extent by means of the thumb-
screws, o and p. _

—i i —————
De Lesseps’s New Project.

The French Cabinet Council has
approved the scherie of M. de Lesseps
for cuttivg a canal through the neck
of land dividing the Gulf of Gabes .
from the salt marshes and low lying
parts of the Desert of Sahara to the
south of Tunis. It is expected tbat
the sea will in virtue of this cutting
once more fill up a considerable por-
tion of the Sahara. The political
advantage to be obtained by the scheme if it succeeds will
be the insulation of Tunis and Algeria by creating a water
barrier between them and Tripoli. The cost of the canal,
it is estimated, will be 65.000,000f.

—_————t e — ——————
The Denver Mining Exhibition.

The National Mining and Industrial Exhibition to be held
in Denver, Colorado, during the months of August, Septem-
ber, and October next, is intended to do for mining and re-
lated industries what the cotton fair at Atlanta, last summer,
did for the industries there represented. The intention is to
exhibit specimens of all the mineral products of this couan-
try, and especially the royal minerals, gold and silver, in
connection with the machinery used in extracting and mill-
ing the ores, in such a manner that visitors may secure at a
glance an idea of the vast mineral resources of the continent.

It is proposed to collect ores and minerals from every mine
in the United States in such quanti-
ties that the exhibits will represent
the average character of the mines
from which they are taken. Ac-
companying theoresare tobe charts
of the mines, with detailed infor-
mation of tfe assay value of the
ores, the yields, process of mjilling,
and the geological formation of the
ground from which the ore is taken.
The exhibits will be classified in
States and districts, and each dis-
trict will have its representative
machitery on exhibition, showing
the methods of working best
adapted to different kinds of ore.

For the purpose of carrying this
scheme into effect a company has
been formed under the laws of Col-
orado, with a capital of $200,000,
and of this amount $100,600 has
been subscribed in the city of Den-
ver alone. The company has pur-
chased 40 acres of land in Denver,
and a contract' has allgﬂdy been
made for the constructjpd of a per-
mianent exhibition building. This i
structure is to be 500 feet long and

designed after the National Museum at Washington. [t is
to-be constructed of stone, brick, iron, and glass, and the
estimated cost is $185,000. An illustration of the proposed
building was given in the SUPPLEMENT last week. The
exhibition fund of $200,000 is now being raised.
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A Compensating Gas<Pressure Regulator,

M. Ville describes in the Comptes Rendus a special form
of gas governor invented by himself in consequence of a
need arising in the course of a series of experiments. He
had .in use a chamber in which gaswas compressed, but
wherein the pressure was liable to diminish by the effect of
certain reactions going on inside. It was necessary to pro-
vide an arrangemeént whereby this internal pressure might
be maintained constant, by admitting gas automatically
from a reservoir at a higher pressure, whenever the pres-
sure in the chamber varied even by a very small amount.
For this purpose there was fixed to the chamber a mercury
gauge of special form, not illustrated in the communica-
tion, but described as containing in one arm gas at a deter-
mined pressure, constant for a complete experiment, and
communicating with the chamber by the other branch. If
a diminution of pressure occurred in the chamber the mer-
cury rose in the tube of the gauge, and came in contact
with a needle of nickel-plated steel, isolated in the axis of
the tube. By this means a circuit was completed in connec-
tion with an electro-magnet. The magnet attracted a lever
of soft iron, to which was fixed a valve communicating with
the high-pressure reservoir, which being opened, a quantity
of gas sufficient to compensate for the reduction of pressure
passed into the chamber. The desired pressure being re-
established, the electrical communication was broken by the
fall of mercury in the gauge, and the reservoir was again
shut.
sures equal to 15 atmospheres, and the magnet was strong

enough to control a difference of pressure of two atmo-|

spheres on the valve. It was also extremely delicate, the
needle being adjusted to one-fourth of a millimeter from the
surface of the mercury in th» gauge. Consequently a loss
of pressure amounting to only this infinitesimal quantity was

‘instantly compensated.
- eor—

The Caroline Archipelago.

The Caroline Islands have recently been visited by the
British war steamer Emerald. Her commander, Captain
Maxwell, reports hisarrival at Strong Island on June 25,
1881. He describes it as mountainous with lofty peaks,
some 2,000 feet above sea-level, clothed with verdure to the
summits; bread-fruit, bananas, etc., grow in abundance,
but cocoa-nuts are far less plentiful than in the low coral
islands, and, owing to the bountiful supply of water, they
are not much needed. The ancient walls and fortifications
on the small island of Lélé, where the king lives, are very
extraordinary. The walls are some twenty feet high, having
been in former times probably as high everywhere, and
twelve feet thick, and are built of enormous basaltic rocks
which must have been brought from a distance, and have
cost much labor and ingenuity to raise them to their present
position. TFhe natives of Strong Island are described as a
most gentle, amiable, and intelligent race; they are lighter
in complexion than the Marshall islanders. Captain Max-
well afterwards visited Ponafi, or Ascension Island, in the
Simavina group, the population of which is stated to be
5,000. This island is divided into several districts, each of
which has its own chief. The natives are particularly
pleasant and good-looking; Captain Maxwell thinks they
have more refined features than any he has seen, but they
are not so well dressed or advanced as the inhabitants of
Strong [sland—the grass petticoat, indeed, seemed to be the
principal article of clothing. The island is about fourteen
miles square and very beautiful, with lofty peaks from 2,000
feet to nearly 8,000 feet high, which are wooded to their
summits, and is surrounded by coral reefs with pretty de-
tached islets; all sorts of fruits and vegetables grow there
in abundance. The ruins of residences of former chiefs
are numerous and consist of inclosures within inclosures,
with walls in some places thirty feet high and upwards of
twelve feet thick, built of great basaltic prisms (many of
them twelve feet by two feet six inches), laid regularly tier
upon tier; each tier being at right angles to the one below,
and the interstices filled in with coral and ribble.*

— aere—
Phosphorescent Rock.

AT arecent meeting of the San Francisco Microscopical
Society, Mr. H. G. Hanks, State Mineralogist, read the fol-
lowing paper:

Some time since, D. B. Huntley, of the Geological Corps
of. the Tenth Census of the United States, brought to the
State Mining Bureau a mineral, with the statement that it
had shown certain peculiarities which led the miners to
call it by the rather startling name of ¢ Hell-fire rock.”

The property known to mineralogists as phosphorescence
is not confined to one mineral species, nor is it very uncom-
mon. But in this specimen it is so strongly marked that
there is some excuse for the refusal on the part of some of
the miners to work in the mine. When striking their picks
into this formation, flashes of light were seen, which they
regarded with superstitious alarm.

The locality in detail is Shenandoah mine, Snake Creek
district, Wasatch county, Utah.

A chemical examination shows this mineral to be an im-
pure dolomite. It is interesting, not only from its remark-
able phosphorescence when rubbed with any hard substance
in the dark, but from its beautiful crystalline .appearance
under the. microscope, and the ease with which it can be
reduced to a-crystalline powder, even by crushing between
the fingers.

* Royal Geographicil Sociéty Proceedings, February, 1882.

M. Ville’s apparatus was competent to resist pres- |-

In ¢‘ Cleveland’s Mineralogy ” we find it stated that some
varieties of dolomite are phosphorescent in the dark, either
by friction or when thrown on a shovel which has been
allowed to cool just below the point of redness.

The lights being turned down, Mr. Hanks produced the
phosphorescence beautifully byscratchingthe specimen with
a knife blade. It was of a bright reddish-yellow or orange
color, and it was clearly seen how a miner could be agitated
by striking such infernal material in his subterranean walks.

—t O —— ’

Details of Cost of One Standard Passenger Locomo=
tive Truck—Chicago and Alton Railroad.

1 Truck saddle $23 60
8 Pedestals.....ceivenienr ciiiiiiiiniaiean 6.56
4 Truck boxes.......... 10.24
4 Truck box cellars 144
4 Bottom spring pockets........... . 2.00
2 Top spring pockets......coce vevvevenens 70 ¢ 140
40ilcups ...... coeenien. s 14
2 Side bearings......... “ 1.00
4 Axle collars...... ‘e 1.60
4 30-inch wheels. ¢ 38.52
2Steel axles....... veieiiiianiet diiieennn 48.76
1Swingbeam........ ... coooiiilt 8.10
2 Swing beam hangers 48 « 2.16
2 Swing beam hanger pins... 6 « 7
1 Center pin 28 4.56
4 Brasses...... 110 ¢ 22.00
2Frames.............cciennnn 380 « 17.10
2 Bottom braces 154 ¢ 6.93
4 Equalizers 400 « 18.00
2 Check chain8........ ..... R (I 72
1 Center pin boltand key.....cco v ceeens 13 " 58
8 Wheel cover braces......c. oo vee veven.. 48 ¢ 1.60
4 SPrings........ceeeeees 32.68
34bolts ...t 34 ¢ 1.53
4 1-inch bolts 6 « 27
4 3%-inch bolts 12bginches long......... ... 6 ¢ 7
43 Axlecollar boltS..ooveverrenninnnnnnnns 3 « 13
2 Eye bolts...... Ceveeen . 4« 18
4 Cellarpins and keys.. 6 ¢ 21
4 Wheel covers ........ ceennie 52 * 1.82
4 Pieces gas pipe......cccevuvunnn Ceeeieaees 11
44 7%-inch nuts.......... e ieereeee . 65
12 3-inch nuts 13
41-inchnuts......cooevienen o oee 11
2 Pounds woolen waste 4
1% Gallon tallow ....ooviiei ciieinniennnns 60
Total cost of material.eeeeeeereeenes veieennocenennn $256.17
Blacksmith and machinists’1abor .........cooeieniiianaas 75.00
Total cost of truCK.....ovvees vevr ticierennnenann . $331.17

— O
Carbon under Pressure.

Some interesting experiments calculated to throw light on
the action of the carbon rheostat, relay, and microphone
transmitter, have just been made by Prof. S. P. Thompson,
of University College, Btistol. 'With rods of Carré’s elec-
tric tamp carbon subjected to pressure, and connected in a
Wheatstone balance, so that their resistance could be meas-
ured either when the contacts with the battery current were
of soldered copper or simply touching, he finds that there is
no diminution of the internal resistance of the carbon under
pressure with the soldered contacts, but a considerable re-
sistance with the touching contacts. It follows that the
observed diminution of carbon resistance under pressure is
really due to the pressure making the contact between the
carbon and the electrodes closer. In short, it is the effect
discovered by Professor Hughes, and first explained by him
to the Royal Society. Carbon is also said to diminish in re-
sistance with a rise of temperature, but it would be well to
test this assertion in the light of Professor Thompson’s ex-
periments. If it does, it would, as Professor Ayrton has
suggested, seem to be a compound substance, since the ele-
mentary metals increase resistance with a rise of tempera-

ture.
—_— et r—

Eftect of Sunlight upon the Draught of Chimneys.
BY PROF. KOHLRAUSCH.

There has been ‘a popular belief that the sun’s rays had

jsome influence upon the draught of chimneys, and when

complaints were made that a stove would not draw the work-
man would blame the sunshine. - Since Crookes’ discovery
of the mechanical action of light this supposition no longer
seemed so utterly impossible as before, and the author con-
sidered it wortb his while' to make a careful experiment to
determine its truth or falsity. The.force of the sunlight is
of course very slight in the case of the radiometer; but then
the same may be said of a chimney, especially when a fireis
first started, the counter pressure of the hundred-thousandth
of an atmosphere might be critical. :

The first thing requisite was a sufficiently delicate appara-
tus. A thin elastic piece of copper foil, one-twentieth milli-
meter thick, was bent into waves or corrugated, not concen-
trically like an aneroid barometer but in parallel straight
lines, making waves 15 millimeters long. Such a piece of
corrugated foil, 50 mm. (2 inches) high, and 150 mm. 6
inches) wide, was set in a frame, the edges on the short sides
were fastened, while the longer ones above and below were
free, so they could move one-half millimeter up and down
in the frame. It does no harm to have this a little loose, as
the open space is infinitesimal as compared with the section
of a chimney or the grate of a stove.

A piece of cork is cemented to the foil on its shorter diame-
ter, 20 mm. from the upperedge, in which isstuck a pin so
that its head projects. ~ A little mirror was placed vertically
with this pin head resting against the back of it near the
bottom. The mirror rotated on its horizontal axis, being
held by two very fine steel pen points to diminish the friction
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to the minimum. When the pressure behind the foil in-
creased it pushed this pin head forward against the mirror
and turned it upward, and vice versa. The slightest vertical
motion could be detected by its reflecting a beam of light as
in a galvanometer.

To estimate the sensitiveness of this differential manometer
the frame was set in the side of a vessel and a column of air
850 mm. (14 inches) long set in motion by illuminating gas
This caused a motion of the mirror such tbat an image 3
meters (10 feet)distant moved about 40 mm Illuminating gas
is about half asheavy as air, hence this column of gas equaled
one of air only half as long (7 inches), so that the diminution
of pressure behind the mirror was only one fifty-thousandth
of an atmosphere. Since it is possible to read with the tele-
scope one-half a millimeter accurately, the delicacy of the
instrument reaches the one four-millionth of an atmo-
sphere. This is accurate enough for chimneys, since it cor-
responds to'a change of one tenth of 4 degree in a chimney
5 meters high.

In making the experiments the apparatus was set into the
side of a wooden box, which had in the top and bottom a
round opening, 80 mm. in diameter, that could be opened
and closed. The one at the bottom being closed, the other
was exposed alternately to sunshine and shadow. No effect
was produced on the pressure in the box. The openings were
then fitted with iron pipes, 14 inches long. If one opening
was closed the slightest warming of the other pipe would
cause an increase or decrease of pressure within, according
as the bottom or top was warmed. Yet the sun’srays made
no change in the pressure at all. By filling the box with
smoke, which slowly emerged from the upper pipe, only
negative results were obtained.

From all these and similar experiments it becomes evident
that the idea of the sunshine injuring the draught must be

consigned to the domain of baseless fables.
— < r——

A Whitewash that will Stick and Wash.

We find in a German paper a formula for a wash which
can be applied to lime walls and afterward become water-
proof so asto bear washing. Resenschek, of Munich, mixes
together the powder from 8 parts silicious rock (quartz), 3
parts broken marble and sandstone, also 2 parts of burned
porcelain clay, with 2 parts freshly slaked lime, still warm.
In this way a wash is made which forms a silicate if often
wetted, and becomes after a time almost like stone. The
four constituents mixed together give the ground color to
which any pigmentthat can be used with lime is added. It
is applied quite thickly to the wall or other surface, let dry
one day, and the next day frequently covered with water,
wbich makes it waterproof.

This wash can be cleansed with water without losing any
of its color; on the contrary, eachtime it gets harder, so that
it can even be brushed, while its porosity makes it look soft.
The wash or calcimine can be used for ordinary purposes as
well as far the finest painting. A so-called fresco surface
can be prepared with it in the dry way.

Axle Teiephone.

C. Resio, referringto an arrangement which he laid before
the French Academy in 1880, announces that he has con-
trived a new apparatus which may be applied to any ma-
machine by a suitable ‘modification of the transmitter, and
by which a single observer, placed at any distance from the
machine, may measure the torsion and the angular speed of
the motor axle, and, in consequence, the work of the ma-
chine. The principle upon which the invention is based is
thus announced: If in a circuit containing a battery and a
current interruptor capable of giving a sound there are two
identical coils, A, A’, arranged in tension, the one to the right
and the other to the left, the induction currents excited in
two other cells (induced), B and B’, equal in every respect
and connected in tension in a circuit containing a telephone,
destroy each other, and in consequence the telephone will
be silent if they are equidistant from the inducing coils,
A, A’, but it will emit a sound if the distances are unequal.

etk o

Ice Floes and Polar Bears in the Atlantic.

Incoming vessels continue to report unusual amounts of
ice off Newfoundland. The British steamer Glamorgan,
from Liverpool, April 15, arrived in Boston May 1, and re-
ported that on April 25, in latitude 46° 20", longitude 42° 30’,
she passed an iceberg fully 500 feet high, on which were
polar bears. Aboutfour o’clock on the morningof tbe 26th,
while going eleven knots an hour, she ran into a field of
pack ice and icebergs. Chief Officer May, who was on duty
at the time, reversed the engines and soon got clear. A run
of twenty miles was made to the southeast, when the ship
was'put on her course again. She steamed 160 miles on
the southern edge of the icefield, and during that time passed
fully one hundred large icebergs, on which were seen polar
bears and a large number of seals. Several sailing vessels,
names ynknown, were sighted icebound, but no wreckage.
The steamer was within 500 feet of the largest icebergs, giv-

ing agrand view.
—_— el ——— .

Smallpox in Hayti.

An extract from a private letter of the late British Vice-
Consul at Port-au-Prince, published. in the Times, gives a
terrible picture of the recent ravages of smallpox in the
island of Hayti among a population of less than a million
people. * It, appears that the disease carried off at least 5,000
persons within about three months of its prevalence, and it
is calculated that not less than 20,000 persons have perished
from it. '
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American Agriculture vs., English.

Mr. Fowler, M. P. for Cambridge, recently gave to a
Chicago Trébune reporter his impressions of the agricultural
resources of the West, where he has spent some time in mak-
ing observations. ‘¢ What has interested me most,” said he,
‘“is the matter of transportation to England, in connection
with the cost of production there, and the question is
whether we can continue much longer to compete with
America in the raising of wheat, or even to raise it at all and
make it pay. The natural protection to English production,
by reason of the cost of carriage, must be—nay, is—rapidly
diminishing, and I rather expect, if we were to have a good
harvest in Europe and America at the same time, you would
have prices such as we have never expected.”  “The
American farmer is producing and transporting wheat and
corn so cheaply, then, that his English brother cannot com-
pete with him?” “It is a good deal as a gentleman ex-
pressed it to me the other day, when he said: ¢ A man out
here in Iowa is competing with the English farmer just as
if he lived in Yorkshire.” That may be a strong way of put-
ting it, but you must observe the great advantages which
the American farmer has over the farmer on the other side
Iowa land, for instance, costs $10 an acre, while in England
it costs £50, £70, or £80 an acre, so that the Englishman is
terribly handicapped at the start, for he has to pay interest
on £50 to £70, while the lowa man pays interest only on £2.
Then, in addition to all that, the Towa man has a better soil
and a better climate. In short, with these advantages in
favor of the American farmer, with the cost of transporta-
tion minimized as it is, so that our natural protection from
that cause i3 rapidly diminishing, I have great doubts
whether the cultivation of wheat will pay in England at all.
I speak not so much of the present as of the future, for our
crop this year has been a good one, while yours seems to
have beenjust the other way. Your deficiency thisyear, as
I haveseen it stated, is 80,000,000 bushels—nearly as large as
England’s entire production in an ordinary season. But here
is your vastlexpanse of territory developing every year. Then,
again, you virtually raise wheat in this country by ma-
chinery. The extent of your wheat raising territory is sim-
ply astounding, but your population, while large in the ag-
gregate, is spread over these vast expanses, and your real
market is elsewhere—across the water, over in England,
where we find a contrary state of affairs—a comparatively
small wheat raising area, with millions of people to be fed.
And I don’t begrudge you your good fortune in the least.
Your presperity is ours, for, unless our people be cheaply
fed, they cannot afford to work for reasonable wages, and
unless we can manufacture at reasonable cost, we can no
longer hope to supply the world with our manufactured
products.”

IMPROVED CAR COUPLING.

The engraving shows an improved coupling for the class
of railroad cars employing the ordinary link. The design
of the coupler is to furnish a means of coupling and detach-
ing cars without the necessity of going between them.

In this device the coupling pin is held in an elevated posi-
tion, ready for coupling the cars, by an ingenious device,
which will be readily understood by reference to the engrav-
ing, in which Fig. 1 is a 'sectional view, and Fig. 2 a perspec-
tive view.

A vertically sliding frame, A, is supported by a nib, B,
on the forward end of tke frame, C. This
frame is thrown forward by the springs, a,
apd carries a pawl, D. TUpon opposite sides
of the drawhead there are levers, E, for push-
ing the pawl, D, above the spring catch, &,
and behind a lug on the drawhead, F. The
vertical frame, A, may be raised by either
one of the levers, ¢, or, from the top of the
car, by the chain, d, and one of the levers, E,
may be operated by the chain, ¢, from the top
of the car, if desired.

The operation of the coupler is as follows:
A link being in one of the openings of the
drawhead of the approaching car, and enter-
ing one of the three openings in the draw-
head, E, the contact of the two heads pushes
the drawhead, E, back, carrying the frame,
C, with it. The zib, B, being drawn from
beneath the frame, A, allows the latter to drop,
while the pin supported by it drops through
the link.

To uncouple the car one of the levers, e,
is pressed down, thereby elevating the frame,
A, and withdrawing the pin from the link.
‘Ine frame is retained in an elevated position
by the nib, B.

All that is now required to put the coup-
ling in condition for operation is to raise the
pawl, D, by means of the levers,¢. This im-
proved coupler is the invention of Mr. F. W. Brooks, of
Oak Grove, Dodge county, Wis.

_— eeer——

It is one of the most striking illustrations o f the power of
machinery that cotton can be brought from the far interior
of India, on the backs of bullocks, to the sea, shipped around
the Cape of Good Hope to England, manufactured, shipped
back by the same route, paying repeated commissions and
profits, and undersell the native manufacturer on the spot
where the raw product is grown, and where labor is con-
sidered well paid at fifteen cents a day.—Senator Bayard.

'AARKER’S HEATING AND VENTILATING APPARATUS,

The recent disclosures made concerning the very defective
heating and ventilating arrangements in the public schools
and court rooms of this city have, to a considerable degree,
aroused the attention of the public, not only in thiz but in
other localities, to the existing necessity of improved and
simple means for securing constant supplies of pure fresh
warm air in crowded apartments.

We herewith present a device which the inventor thinks is
of timely importance, and hence worthy of the careful exami-
nation of health boards, architects, builders, and property
owners generally.

A supplementary flue, A, flared at its lower end, sur-
mounts the flue leading from the furnace.

BARKER’S HEATING AND VENTILATING APPARATUS.

Its upper extremity is curved to terminate in the upper
half of a register, through which the hot air is delivered into
the room. It will be observed that the register, though hav-
ing a single grating of the usual size, is divided by a hori-
zoutal partition, and each portion is provided with a sepa-
rate set of slats, either of which may be opened or closed at
will. While the hot air from the flue, A, pours into the
room in an ascending current, as indicated by the arrows,
the cold and heavy vitiated air, which sinks to the floor,
makes its exit into the lower half of the register, entering
the main flue in the space between the supplementary pipe
and the brick work, and thence passing up the chimney. By
‘this means a constant circulation of fresh air is maintained
in the room, 8 candle or handkerchief held before the two
portions of the combined register indicating cleariy the direc-
tion of the ingress and egress currents. By a simple modi-
fication the device is adapted for floor registers.

The invention is covered by five patents of recent date.

For further information address the owner, S. M. Barker, |
Washington, D. C.

.y
———

A Substitute for Earthenware,
P. Dodé in Paris manufactures tiles, pipes, architectural
ornaments, pavements, mantels, etc., from a new material
made as follows : Some difficultly fusible stuff like sand, or

into metallic moulds provided with astamp or piston, whick
falls as often as.the finished article is taken out and fresh
material put in, which takes about five or six seconds. The
quantity and quality of the glass employed is varied
according to the fusibility of the other constituent em-
ployed in each case. If very finely pulverized porcelain
is employed instead of sand, then the ware obtained will
closely resemble porcelain.  As the glass is only softened, not
entirely melted, it will probably be found possible to com-
bine several colors in a single object and to produce various
other curious and povel effects. Nothing is said in regard,
bhowever, as to the possibility of decorating the articles
before or after pressing, or as to the effect of etching and
grinding,

)
—-
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Leap PoisoNning IN Facrories.—Commenting on a
recent fatal case of lead poisoning in an English factory, Dr.
William Webb, of Werksworth, Derbyshire, tells the Lancet
that twenty-five years ago poisoning by lead was of frequent
occurrence at the lead smelting works in that part of Derby-
shire, and that since that time it has seldom been heard of. He
attributes this immunity from poisoning in men constantly
exposed to the fumes of lead to the fact that they were ad-
vised to partake freely of fat bacon, butter, and other fatty
substances, and to drink copiously of lemonade or dilute sul-
phuric acid in water. The hint was first obtained. from Sir
Thomas Watson’s admirable lectures on the ““Practice of
Physic.”

-G ——

MISCELLANEOUS INVENTIONS,
Mr. Charles M. Gimingham, of Newecastle-upon-Tyne,
County of Northumberland, England, has patented a method

i of cheaply and readily manufacturing incandescent lamps.

and anovel method of mounting carbon filaments of elec-
tric lamps generally. The method of attaching carbon
threads to a tubular holder consists in first dipping the
thread ends in a paste formed of a carbonaceous compourid
and a platinum salt, and then slipping them into the tube,
and then holding theni in a Bunsen gas flame until the paste
is carbonized and the platinum salt is reduced to metallic
platinum.

An improvement in pantaloons has been patented by Mr.
William Hyams, of New York city. The object of this in-
vention is to make pants durable at the crotch and at the
knees. The seat of the pants is made without a seam, and
is thus made very strong and durable. It is connected
directly with the fly by means of the tongue, so that in bend-
ing and stooping the strain will be altogether on the tongue,
which is not apt to break off, as it is made-integral withthe
seat—that is, cut ouf of one piece with the seat. The seams
uniting the front and rear pieces at the crotch cannot be
ripped or torn by the strain on the seat, as all this strain is
takenup by the tongue. The pants are made with double
thickness at the knees, and are very durable.

An-improvement in bottle stoppers has been patented by
Mr. John Q. Houts and Oscar Ericsson, of Sioux Falls, D. T.
This invention is an improvement on the bottle stopper
for which Letters Patent No. 234,035 were issued to John
Q. Houts, November 2, 1880.

Mr. William C. Salmon, of Portland, Ore., has patented
an improved mill for pulverizing ores, cements, bones, and
othersubstances. The millis constructed with a vessel hav-
ing a central projection on its bottom, forming a ring cham-
ber, a sectional ring die in the bottom of the
ring chamber, and screen-covered openings in
its sides for the escape of the pulp, and a
ring-shaped pulverizer having radial dies
upon its lower side, which work on the ring
die. Thedriving mechanism connected with

BROOKS’ CAR COUPLING.

pulverized porcelain, is mixed with powdered glass and a
little water. The mass is then made into balls or plates, and
heated until the glass softens, when it is pressed into the de-
sired shape and cooled. For the mixture 100 Ib. of very
finely pulverized glass is mixed with 500 Ib. of sand, and
some metallic oxide added to impart the desired color; it is
very thoroughly incorporated with the:aid of a little water
to make.it plastic.. The slabs or balls formed from it are
placed on plates of refractory clay, and run into a furnace
provided with little trucks like the tempering furnaces of a
glass house. When the glass is-softened the balls are put
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the pulverizer gives it a wabbling movement.
Guide blocks attached to the central projec-
tion of the vessel insure the centering of the
pulverizer.

An improved coiler for railway heads,
carding machines, etc., has been patented by
Mr. Roger Tatham, of Rochdale, County of
Lancaster, England. This invention relates
to that class of machines in'which two cans
are alternately presented to the carding ma-
chines to receive the sliver or other material
as it isdelivered therefrom, and when brought
into proper position to receive such sliver are
revolved. The invention consists in the con-
struction of two trains of mechanism, one
consisting of cog wheels and the other of cog,
bevel, and worm wheels, worms, a tappet pin,
and a stud, both trains actuated by the same
driving shaft, whereby the cans attached to
the coilers are simultaneously rotated and
delivered.

Mr. Henry Hager, of Elizabeth, N. J.,
has patented an improved -machine for drill-
fng two holessimultaneously-at variable distances from each
other. The invention consists in a drilling machine con-
structed with a-fixed drill shaft and with a circularly movs
able drill shaft.

D —i G

Tar London Buslder attributes the marvelous durability
of mortar in Italy to the fact that the lime remains ‘in a pit
covered with water for two years before it is used, whereas in
England-lime is elaked and used the same day. Most build-
ing specifications even require newly slaked lime.
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- IMPROVED SHEEP SHEARS,

The engraving shows an improved sheep shears recently
patented by Mr. Alfred P. Mann, of Kearney, Neb. The
improvement consists of fiexible padded casings, connected
by a strap, and capable of being bent over the shanks of the
shears, The strap is made adjustable so as to adapt it to
hands of different sizes. This strap prevents the hand from
slipping forward while crowding the shears into wool. It
also prevents the shears from being kicked from the hand of
the shearer.

The soft pad covering the handlesprevents thehands from
becoming blistered, and in a great measure preventg the
tiring of the band. The inventor says it en-
ables a shearer to shear from ten to twenty
more sheep per day than he can shear with the
ordinary shears.

-8
i i

IMPROVED FRUIT EVAPORATOR.

In properly evaporated fruit there is no loss of
pleasant or valuable properties, hut an actual
increase of fruit sugar, from the fact that eva-
poration is essentially a ripening process, the
development of sugar ranging from ten to twenty-
five per cent in different fruits, as determined
by chemical analysis. By the process of eva-
poration, properly conducted, in a few hours the
juices are quickly maturated and the maximum
development of sugar secured, and water pure
and simple evaporated, the change being analo-
gous to the transition of the grape to the sweeter
raisin, or the acid green apple to ripeness, with correspond-
ing delicacy. The cell structure remains unbroken, and
the articles, when placed in the rejuvenating bath of fresh
water, return to their original form, color, and consistency.

Inevaporating cut fruits, such asapples, pears,and peaches,
the correct method is to subject them to currents of dry
heated air, so as to dry the cut surfaces quickly, preventing
discoloration, forming an artificial skin or covering, and
hermetically sealing the cells containing acid and starch,
which yield glucose or fruit sugar. This principle is demon-
strated in nature’s laboratory, in the curing of the raisin,
fig, and date, which are dried in their natural skins—a pro-
cess not applicable to cut fruits—in a tropical climate, during
the rainiess season, by natural, dry, hot air, in the sun;
though a crude and slow process, the development of glu-
cose or grape sugar is almost perfect.

The annexed engraving shows a practical, economical,
and inexpensive fruit drier made by the American Manufac-
turing Company. Inthis evaporator separate currents of dry,
heated air, automatically created, pass underneath and diag-
onally through the trays and then off and over them, carry-
ing thg moisture out of the evaporator, without coming in
contact with the trays of fruit previously entered, and
already in an advanced stage of completion. - The greatest
heat is concentrated upon each tray or group when it first
enters .the machine, and each tray or group subsequently
entered removes or shoves the previous one forward into a
lower temperature.
out, being rendered perfectly practicable by the inclined,
divided evaporating trunk. No steaming, cooking, or retro-
grade process becomes possible.

We are informed that, so perfect is the active circulation
of dry, hot air over, under, and through each line of trays,
any tray taken from any
portion of the trunk at
any time, afterbeing in the
evaporator ten minutes,
will be found to contain
fruit that is perfectly dry
on the outside, to sight or
touch, although the pro-
cess of. complete evapora-
tion may be but one-quar-
ter or one-half finished.

By this construction a
maximum evaporating ca-
pacity per square foot of
tray surface is secured,
and the full benefit of fuel
consumed is realized, and
there is entire freedom
from burning orscorching.
A, bright characteristic
color in the product is se-
cured, and the product is,
in every way, perfect and
capable of commanding
the highest market price.

These evaporators are
made in varidus sizes,
adapted to home use or to
themereextensiverequire
ments of the fruit-evapo-
Tating establishment.

.As the quality of eva
porated fruit has been im-
proved by the introduction
of more perfect apparatus

This operation is continued through- ]|

apparatus: - The improved evaporator shown in the—eugrav-
ing has all of the advantages of the more complicated and
costly apparatus with none of its disadvantages, besides
being portable and perfectly adapted to its work.
For further information address the American Manufac-
turing Company, Waynesboro, Pa.
—_— v r————————————

Stanley in Africa.

The latest published letter from Stanley was written from
the general camp of the expedition on the upper Congo,
January 16, 1882. The explorer and now pioneer of civiliza-
tion in Southwest Africa had quite recovered from the ill-
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MANN'S SHEEP SHEARS.

ness which canre so near ending his work last year; and bar-
ring the heat, bad water, and the meagerness and monotony
of his African diet, he would appear to have nothing to
complain of. His party numbers 236, over 200 of whom are
Zanzibaris; the rest are West Coast natives and a few whites.
Fifty of the Zanzibaris were with him on the expedition
across the continent. He describes them as a fine set of fel-
lows, obedient, docile, brave, and hard working. * They
will not steal because they are intelligent enough to perceive
that this would ruin the peace which we have hitherto
kept.” - Further on he says:

“As for the natives themselves, it would do your heart
good to see the crowds that gaze at us while we are at work
—the perfect confidence they have in us. In the midst of
the best governed European capital nowhere could you see
so many children in the same limited area as have been seen
in my camp to-day. Not one grown person had a gun,
spear, knife, or weapon of any kind within the camp. At
the present time I have no cause of discontent with any liv-
ing person. From the sea to this present camp our life has
been peaceful and pleasant, so far as the natives are con-
cerned. They have done much for me and I have done
much for them. 7The first yéar we Bad some trouble with
the whites, but they were not of my choosing. They were
strangers to Africa, and most of them had never been out
of their own country. Consequently, one slight fever dam-
aged their African enthusiasm so much that they begged me
to send them home. Neither the natives nor the Zanzibaris
ever ghve me so much trouble as these white men. The
misery of spirit I endured in the first year culminated in
that sickness. For months I have known neither trouble
nor discontent, anguish of spirit, or bodily pain. Instead
of looking back we are now looking forward, and this year

THE AMERICAN FRUIT EVAPORATOR.

and methods, the market bas.inereased and better pricesare | will, I hope, see the labor accomplished Whlch I had agreed

commanded.
The evaporation of fruits has become a profitable busi-

to undertake. = The worst of -it is over, thank Heaven !*
This letter was written to.the Paris correspondent of the

ness even to those employing the more costly and extensive | Boston Journal, who remarks that Mr. Stanley maintains a

© 1882 SCIENTIFIC AMERICAN, INC

certain reticence about the exact nature of his work in
Africa, for reasons which most readers will readily under-
stand. He is the agent of compsanies which have invested
large amounts of capital in opening up sections of Africa,
and who naturally desire to secure for themselves all the
advantages which may accrue from the explorer’s labors.
In a few months we shall probably hear rather iuteresting
and possibly somewhat startling news from the little camp
on the Upper Congo.

_ i e

New Process for Preserving Iron.

A new process for preserving iron consists in treating the
casting with dilute hydrochloric acid, which
dissolves a little of the metaland leaves a skin of
homogeneous graphite holding well to the iron.
The article is then washed in a receiver with hot
or cold water, or cooked in steam, so as to remove
completely the chloride of iron that has been
formed. Finally the piece is allowed to dry in
the emptied receiver,and a solution of caoutchouc,
gutta-percha, or gum resin in essence of pctro-
leum is injected, and the essence afterward
evaporating leaves a hard and solid enamel on
tbe surface of the ironwork. Another plan is to
keep the chloride of iron on the metal instead of
washing it off, and to plunge the piece into a
bath of silicate and borate of soda. Thus is
formed a silico-borate of iron very bard and bril-
liant, which fills the pores of the metal skin. As
for the chlorine disengaged, it combines with the
soda to form chloride of sodium, which remainsin the pickle.

et —

Is the Human Skull Becoming Thinner ? »

Mr. W. B. Cooper endeavors to show that it is. If, he
says, we accept the tenets of evolutionists, a race adapted
to certain circumstances will, if these circumstances be
altered, become modified in a corresponding degree, and
retrogression may result as well as improvement, and this
modification may be confined to a certain part or organ.
‘What forces, then, have exerted their influence on the cas-
ket of the brain? First, natural selection, in the case of
those creatures that engaged in fierce combats, would tend
to eliminate those individuals with frail craniums; and, as
man comes within the category of belligerent creatures,
when barbaric warfare and the dangers of the chase were
common occurrences, natural selection would, of course,
exercise a powerful influence in maintaining a standard of
cranial strength, Then, too, in the presence of repeated
violence, adaptation would undoubtedly provide a suitable
armor for this delicate and important organ. In civilized
man, however—at all events, in the higher grades of modern
civilization—natural selection may be said to exert no influ-
ence in that direction; war is too infrequent and engages
too small a portion of mankind, while the forces with which
it deals are of a nature to alter the whole aspects of the case.
And while adaptation undoubtedly operates upon other
portions of the frame to maintain their rigidity, it is rarely
that the skull is called upon to support any greater pres-
sure than that exerted by the bead gear. It is not to be over-
looked that among semi-civilized people the head is often
made to support considerable weights, apd, except where
rigid rules prevent intermarriage of classes, the joint action
of adaptation and heredi-
ty disseminate the effects
of this custom throughout
the community. A blow
that would shatter a Euro-
pean skull falls harmless
on that of a negro. There
probably never was a time
in the history of the world
when the skull was sub-
jected to so little violence
as since the introduction of
modern methods of trans-
portation; and, when we
recall the fact that it was
but a few centuries ago
that the more advanced
nations of the present day
were barbaric, it is too
soon to look for any great
change. Yet it is not un-
common to hear of cases
of the fracture of the skull
which are ascribed to its
unusual thinness. May
not these be the results
of the co-operation of the
agencies referred to?

If the force of the posi-
tion assumed by Mr. Coop-
er is accepted, the logical
conclusion is that we are
approaching a time when
the human cranium will
become much thinner —
so delicate, in fact, that it will be easily fractured:
we may then, he thinks, expect a revival of wvatural
selection, and an-increase of cases of death from violence to
the head.
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The Heathen Chinee Sparrow,

Dasser domesticus has its place in nature; possibly monarchi-
cal Europe and monarchical individuals in other places can
overestimate their worth, but in® America they are out of
place, and their introduction wasa grievous mistake. Itsdis-
position is very far from being republican, and its treatment
of some of our native birds, which are of *much more value
than themselves, is tyrannical and despotic. Quarrelsome
with and pugnacious toward the swallows, martins, wrens, and
bluebirds, they take by force the’houses put up especially for
theiruse. Thanks for the love of liberty, right and justice, the
swallow, martin, wren, or bluebird having possession of the
house can, and usually doessucceed in keeping it against the
attack of a singlepair of sparrows, but often this pair, unsuc-
cessful in their house-breaking attempt, go off and solicit
the aid of their fellows, and return with a dozen or twenty
of their kind, lay siege to the place, and by united effort
take it, after the rightful occupants have made a desperate
defense agalnst enormous odds.

It may be only a coincidence—it is a fact, however—that,
as the sparrows have increased in numbers, the purple mar-
tins, Progne purpurea, have decreased in this locality.

The sparrows are essentially graminivorous and frugivo-
rous, and are not insectivorous in the legitimate use of the
term. They are very destructiveto garden and flower seeds,
the small grain, and no species of fruit is free from their de-
predations. They are moredirty around the house than any
of our native, social birds, dropping en masse their excre-
ments about the door. I presume they have their good
qualities. I cannot agree with Mr. Minot when he sajs of
the purple grackles that he ‘“ would not hesitate to sign the
death warrant of the whole race,” but 1 would not hesitate
to sign a warrant to banish the house sparrow from the
United States to the place from which they came, and fur-
nish a liberal supply of good food and clean water for the
voyage.—Elisha Slade, Somersct, Mass., in American Na-
turalist.

Oymene from Turpentine.

Naudin bhas pointed out a reaction by which cymene can
be prepared from turpentine with great facility. If two
atoms of dry chlorine are absorbed by one molecule of tur-
pentine cooled to —15°, there is no sensible evolution of hy-
drogen chloride, but the liquid becomes viscous and contains
CioH1sCl:. A slight elevation of temperature produces de-
composition, and cymene and hydrogen chloride distill to-
gether. If to the mixture 4 per cent of phosphorus chloride
be added, and th& temperature be maintained at 25°, a regu-
lar evolution of HCI takes place until the conversion is com-
plete. Washing with water, drying over calcium chloride,
and rectification over sodium, gives pure cymene boiling at
175°, the yield being 75 per cent. The author has observed
that at-100° traces of zinc dust violently decompose the
body CioH16Cla.—Buil. Soc. Ch.

—_——-ir———————
PERUKE-HORNED DOE,

Our engraving represents the head and hornsof a doe,
which was killed the first of last December in the hunting
groundsof HerrHu-
go Ponsgen, in the
district of Aix-la-
Chapelle. It differs
in no respect from
the abnormal horn
formations which
make their appear-
ance in emasculated
bucks, and - are re-
presented in most
collections under
the name of pe-
rukes, bishop-caps,
etc. The appear-
ance of such horns
in a female has,
uuntil now, been
rarely observed, al-
though in old does
smallerstuntedhorn
formations have
sometimes made
their appearance.

The head and
neck of the doe was
sent, the day after
the hunt, to Diissel-
dorf, to the well-
known taxidermist,
Joseph Gunter-
mann. The height
of the longest horn
was 19 centimeters.
The head from the 5
point of the nose to the rosette 152 centimeters. The skin
on the neck was extremely thin and parchment like in qua-
lity, while in the bucks at this time of year the skin is of
considerable strength and thickness.

Accerding to the statement of Herr Pdnsgen, this doe,
with the exception of the horns, differed in no respect in
form from the wild does. It was in good condition, its

weight being 16 kilogrammes. There were no traces of an
earlier wound, and the doe in its lifetime was never seen
by hunters in this or adjoining districts.—Ilustrirte Zeitung.
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THE ELECTRIC TELEGRAPH AND THE WOODPECKERS.

The section of wood shown in the engraving was sent by
the Norwegian Government to the International Electric
Exbibition at London. It was cut from a perfectly sound
post impregnated with sulphate of copper. Itis perforated
with a hole, forming a circle of the diameter of about three
inches and a half, which hole has been pecked out by the
birds. Electric telegraph poles are frequently thus treated
in Norway, in certain districts situated near pine woods,
where the bird is found; the holes are, as a rule, at the top
of the post. According to the opinion of an ornithologist,
the motive should be attributed to the humming sound pro-
duced in the post by the vibration of the wire, which the

bird imagines to proceed from worms and insects working
inside the post. The smaller bird depicted here is the green
woodpecker (Picus vividus), the most common of our limited
number of British woodpeckers. The larger bird is the
great black woodpecker (Péeus martius), whose native regions
are the northern and eastern parts of Europe.

Pezzer’s Accumulator.

This battery is constructed as follows: Narrow bands of
lead, 10 to 15 millimeters broad and 500 in length, are ob-
tained by cutting up sheets of a suitable thickness, and they
are made to take a waved formby being passed bet.ween the
rollers of a machine used for folding stuffs obliquely. Each
of them is doubled in two, and they are placed in juxtaposi-
tion, fold upon fold. The free ends are then soldered to-
gether by the autogenous process, forming them into fringes.
These fringes are introduced in place of the carbon and the
zincin a Bunsen element (Rubmkorff’s model), where some

PERUKE-HORNED DOE.

of them fill the porous vessel, and the others the interval
between the porous vessel and the sides of the exterior
vessel. The soldered’'ends are upward and the folds down-
ward. Plates soldered to the upper part serve as electrodes.

-

How Seeswax is Made.
I presume that the majority of people who are not bee-
keepers suppose that bees gather wax from some source, in
the same way that they gather honey, pollen, and propolis.

I once heard even a bee-keeper remark: ‘“ We had a nice
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spring day yesterday. My bees had a splendid ‘fly,” and I
noticed that some of them came in loaded with pollen and
wax.” That bees do not gather wax is easily proved by con-
fining in an empty hive or box, and feeding them honey or
a sirup made of sugar, when they will immediately com-
mence the construction of combs. During the working season
wax is secreted by the bees, and forms in thin white scales,
or flakes; between the rings, or segments, of the abdomen.
Suchrgnowned scientists as Prof. Agassizand Tyndall have
made some very amusing blunders (blunders which showed
they had never seen bees building comb) in attempting to
tell how honeycomb is built. The exact manner in which
these little pellets of wax are formed into beautiful white
combs is well described in the ‘“ A B C of Bee Culture,”
and I give a short extract:

““If we examine the bees closely during the season of
comb building and honey gathering, we shall find many of
them with the wax scales protruding between the ringsthat
form the body, and these scales are either picked from their
bodies, or from the bottom of the hive or honey boxes in
which they are building. Ifabeeisobliged to carry one of
these wax scales only a short-distance, he takes it in hisman-
dibles, and looks as business-like with it thus as a carpenter
with a board on his shoulder. If he has to carry it from the
bottom of the honey box, he takes it in a way that I cannot
explain any better than to say he slips it under his chin.
When thus equipped, you would never know he was encum-
bered with anything, unless it chanced to slip out, when he
will very dexterously tuck it back with one of his fore feet.
The little plate of wax is so warm from being kept under
his chin as to be quite soft when he gets back; and as he
takes it out, und gives it a pinch against the comb where the
building is going on, one would think he might stop awhile
and put it into place; but not he, for off he scampers and
twists around so many different ways, you might think he
wasnot one of the working kindat all. Another follows him
sooner or later, and gives the wax a pinch, or a little scrap-
ing and burnishing with his polishing mandibles, then an-
other, and so on, and the sum total of all these maneuvers
is that the comb seems almost to grow out of nothing; yet
no bee ever makes a cell himself, and no comb building is
ever done by any bee while standing in a cell. « The finished
combis the result of the moving, restless mass, and the great
mystery is that anything so wonderful can result at all from
such a mixed-up, skipping-about way of working.”

Inevery apiary should be a box or barrel in which to
throw all waste comb, and the cappings that are shaved off
the combs when extracting. When much transferring or
extracting is done, considerable wax can in this manner be
saved, and it is aseasy to save it as it is to throw it away.
During the hot weather these refuse combs and cappings
should be melted up into wax quite often; etherwise they
will become infested with the bee moth’s larve, and thereby
destroyed. There are several methods of melting up combs
and cappings intQ wax, but I have tried none that is more
simple, or better, than to make a bag out of some coarse
sacking, fill it with pieces of comb, tie it up, and put it into
a wash boiler. Set the boiler on the stove and fill it nearly
full of water. When
the water is almost
hot enough to boil,
take a stick and
punch, poke, and
press the bag until
the wax isall melt-
ed and risen to the
top. Now ly a
narrow strip of
boardacrossthe top
of the boiler, and
tie it fast to the
handles; then take
two or three sticks
that are nearly as
long as the boiler is
deep, press the bag
down to the bottom
of the boiler with
these sticks, and
keep it in this posi-
tion by putting the
upper ends of the
sticks under the
strip of board that
is- fastened across
the top of the boiler.
Now set the boiler
off the stove, and
when its contents
are cold, the wax
can be taken off in
one solid cake. In
passing-through the
bag the wax is cleaqsed from all coarse impurities, while the
fine particles of dift that do escape will be found either
upon the top or bottom of the cake of wax, from whence
they can eagily be removed.

When the combs and cappings have all been worked up,
and the cakes of wax have been scraped free from all dirt
or - sediment, the cakes should all be put into the boiler,
melted up together, and the wax run into neat cakes.

I made twenty-five pounds of wax, last spring, in the
above manner, and the nicest wax I ever saw. To clean
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utensils from beeswax, they should first be scraped with a
knife as clean as possible, and then rubbed with a cloth
saturated with kerosene oil. Beeswax is sometimes adul-
terated with paraffine, ceresin, or tallow. To detect these
frauds, a piece of wax should be chewed; if adulterated,
even slightly, with either, it will chew - like gum, while, if
pure, it will crumble and break to pieces in the mouth, and
will not make gum at all.—W. Z. Hutchinson, ¢in Country
Gentleman, ]
Man and Insects.

The only nerves (worth mentioning) in the human body
which are not under the control of the brain, are those of
the heart and other internal organs; and over these parts, as
everybody knows, we have not any voluntary power. But
all our limbs and muscles are moved in accordance with im-
pulses sent down from the brain, so that, for example, when
I have made up my mind to send a telegram to a friend, my
legs takeme duly to the telegraph office, my hand writes
the proper message, and my tongue undertakes the necessary
arrangements with the clerk. But in the insect’s body there
is no such regular subordination of all the parts composing
the nervous system to a single central organ or head office.
The largest kuot of nerve matter, it is true, is generally to
be found in the neighborhood of the sense organs, and it
receives direct nerve bundles from the eyes, antennge, mouth,
and other chief adjacent parts; but the wings and legs are
moved by separate knots of nerve cells, connected by a sort
of spinal cord with the head, but capable of acting quite in-
dependently on their own account. Thus, if we cut off a
wasp’s head-and stick it on a needle in front of some sugar
and water, the mouth will greedily begin to eat the sweet
sirup, apparently unconscious of the fact that it has lost its
stomach, and that the food is quietly dropping out of the
gullet at the other end as fast as it is swallowed. So, too,
if we decapitate that queer Mediterranean insect, the pray-
ing mantis, the headless body will still stand catching flies
with its outstretched arms, and fumbling about for its mouth
when it has caught one, evidently much surprised to find
that its head is unaccountably missing. In fact, whatever
may be the case with man, the insect, at least, is really a
conscious automaton. Tt sees or smells food, and it is at
once impelled by its nervous constitution to eat it. It re-
ceives a sense-impression from the bright hue of a flower,
and it ie irresistibly attracted towards it, as the moth is to
the candle. It hasno power of deliberation, no ability even
to moveits own limbs in unaccustomed manners. Its whole
life is governed for it by its fixed nervous constitution, and
by the stimulations it receives from outside. And so, though
the world probably appears much the same to the beetle as
to us, the nature of its life -is very different. It acts like a
piece of clockwork mechanism, wound up to perform a cer-
tain number of fixed movements, and incapable of ever going
beyond the narrow circle for which it is designed.—G'rant
Allen, tn Knowledge.

—_———— - —— ———
Domestication of 'Wild Ducks.

In a paper ““On the Domestication of some of our Wild
Ducks,” Mr. Charles Linden, the author, states, after efforts
to domesticate several of the species, capturing them young
or raising them from eggs, that none of those transferred
to the barnyard ‘“ adapted themselves thoroughly to this state
excepting the Mallard, dusky duck, and Canada goose, the
progeny of which prospered well and attained a greater
weight and size than the ordinary domesticated stock.
Some of them are still living, and betray in many instances
a tendency to revert in point of plumage to their original
condition, while the majority have become completely meta-
morphosed into ordinary barn yard fowl. No hybrids from
any two different wild species, which bred only within the
inclosure, avere ever obtained excepting from crosses be-
tween the Mallard and dusky duck.” The crossing was
readily accomplished ‘¢ without any need of resorting to
special inducements.” He says: “ It is evident.that the
dusky duck is fully as domesticable as the Mallard, which
has been thus far supposed to be the originator of our com-
mon tamed ducks.”—Bulletin of the Buffalo: -Socidy of
Natural Seiences, vol. iv., No. 2.

_— e, r—
Fat of the 0ld and Young.

The influence of age on the chemistry of the body is a de-
partment of physiology as yet very imperfectly investigated.
The composition of the fat, however, at different periods of
life, is obviously one of the simplest problems connected
with the question, and it bas been lately investigated by
Lanquer. In newly born children the fat has a particularly
firm consistence, constituting a peculiar tallow-like mass,
with a melting point of 45° C. The fat of adults, however,
separates, at the ordinary temperature of a room, into two
layers. The upper layer is completely fluid, translucent,
and of a yellowish color, and only solidifies at temperatures
under zero Centigrade. The lower layer is a crystalline
mass, which has its melting point at 36* C. Further in-
vestigations were made on about a kilogramme of each kind
of fat. The fatty acids obtained from the fatof newly born
children (after precipitation with hydrochloric acid) were
found to melt at51° C., and those obtained from the fat of
adults had a melting point 0of 38° C. The former was found
to contain three times-as much palmitic and stearic acid as
the latter. The palmitic acid preponderated over the stearic
in each kind of fat, but much more in that of children than
of adults, the proportion being in the former four to one,
but in the latter nine to one. There are 86 per cent of oleic
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acid, 8 per cent of palmitic acid, and 2 per cent of stearic
acid in the fat of an adult; whereas in the child the propor-
tion of oleic acid is only 65 per cent. the palmitic acid 28
per cent, and the stearic acid 8 per cent.

Sugar in China.

From a report recently issued by the United States Consul
at Canton, it appears that the cultivation of the sugar cane
and the manufacture of sugar in China is at the present mo-
ment attracting considerable attention among the inhabitants
of the Celestial empire, and statistics, published by the In-
spector-Greneral of Customs at Shanghai, show a considerable
increase, of late years, in the export of sugar to foreign coun-
tries. The following method of cultivating the sugar cane
is employed by the Chinese.

When the cane is cut down, the tops are removed, and
bound in bundles, and the leaves of these top cuttings are
taken off; the cuttings themselves, which usually have four
or five joints, are placed in a pond of fresh water, where
they remain in soak for some twenty days; at the expiration
of this time the joints will have thrown out sprouts or buds,
these sprouts are about four or five inches in length; the
cuttings are then planted in rows, about-two feet apart, and
at an angle of about 60°.- The cuttings, when planted, are
slightly manured with bean cake, composed of compressed
pulp of the yellow China bean, which grows abundantly in
the northern portion of the Empire. It requires ten months,
from time of planting, before the crop is matured and ready
for harvesting. From the roots of this crop being well fer-
tilized with the bean cake in a semi-liquid form, a second
crop is produced; even a third is sometimessecured in this
manner, but this is only when the soil is exceptionally rich.
If the soil is not'sufficiently fertile for a third crop, the roots
are removed, the land cultivated and manured as for the first
crop, and cuttings are planted every two years.

The cane, when cut, is collected in bundles, and conveyed
by men or boats; according to locality, to the mill or crusher;
this consists of two granite cylinders about three feet in
length by eighteen inches in diameter, placed perpendicu-
larly, the lower ends revolving in a stone socket, the upper
in a frame of wood set into granite uprights; attached to or
let into the upperend of these cylinders, are wooden cogs,
and to the end of one of these cylinders is attached a strong
wooden shaft or spindle, to the upper end of which is fixed
a strongcrossbeam or lever, and to the outer end is attached
the propelling power, which usually consists of four or five
small oxen. The cane is passed between the cylinders, the
juice running down into a small trench, which opens into a
receptacle in the ground holding about twenty or thirty gal-
lons; the juice is then comveyed im buckets to the boiling
pans near at hand, and the cane, after being crushed, is
taken away to be used as fodder. It is sometimes dried in
the sun, and is used for fuel for boiling the sugar. The
boiiing pans are of cast iron, the greater part of those used
being made at Fat Shan, about fifteen miles from Canton.
They are about eighteen inches deep by four feet in diam-
eter, and are placed in brickwork side by side, usually four
in number, with arches for fuel underneath, all covered
with a mat or thatched shed. Three kinds of sugar are
manufactured, namely: ‘‘rock candy,” ¢ green sugar,” and
‘“clayed sugar.” The rock candy is made as follows: The
sugar is placed with a sufficient quantity of water in a large
boiling pén, similar to the ones already described, and boiled
down to the proper consistency, which is ascertained by
putting a small quantity into cold water; if it hardens at
once, it is then time to run it off into earthen jars—these
jars -holding about fifty pounds each. They are always
broken in three or four parts, and the parts are then bound
together with a small quantity of lime cement and a few
bamboo or rattan hoops. The hot liquid is then put into

' these broken jars, and a network. of basket splints is placed

over each, the ends of the splints extending in different
directions through the liquid to the bottom of the jar. If
the temperature is cold, it will crystallize ia about fifteen
days; if warm, it requires from twenty-five to thirty days.
As it crystallizes it hdheres to the splints, the portion not
crystallizing settling &t the bottom. The jars are then

‘placed with the bottom part turned partly up over empty

ones to allow the molasses to run‘out. When sufficiently
drained, the jars are removed, the hoops taken off, and with

a small hatchet the parts again broken asunder; the candy

is then removed from the splints and spread-out in the sun
for-a short time to purify or bleach. It is-then assorted
and packed into wooden tubs holding from forty to fifty
pounds each. .

Two qualities are always found in the jars; that at the
bottom being darker and of less market value. The drain-
age from these jars is reboiled, and a poorer quality of
brown sugar produced; from the refuse remaining after this
last process a cement is made by mixing with lime. The
process pursued in the manufacture of ‘‘ green ” sugar is as
follows: The juice is boiled in the month of December,
as it is taken from the crushers in buckets in one of the
fouriron boiling pans; a man is in attendance who pours
the juice from one pan to the other. As soon as the liquid
boils, a small portion of lime is put in, and the white of one
or two eggs is placed in each pan. After a time the dirt
and refuse come on the surface, which is all skimmed off
from time to time, while the sugar is boiling. When suffi-
ciently boiled, it is run off into a wooden ‘eooler, about
seven feet long, four feet wide, and one foot deep; and
while in the hot liquid state, a man begins to stir it about
with a piece of wood about a foot-and-a-half long, and an

© 1882 SCIENTIFIC AMERICAN, INC

[May 13, 1882

inch thick, attached in the center to a handle about four feet
long. With this wooden instrument the liquid is kept in
constant motion, until it begins to granulate and cool, and
when cool enough, several* men mix and rub it with their
hands until all the lumps are bruised and the sugar becomes
all of one color, which is a dark yellow. It is then put in
baskets, and sold to sugar dealers, who put it up. in mat
bags, and bring it to markets for sale to merchants for
shipment. ‘
The sugar principally exported to foreign countries is
what is known as *‘clayed ” sugar, and is made as follows:
When the juice is boiled to a proper consistency, the whites
of two eggs are put into each pap, which serves as a clari-
fier; when sufficiently boiled, it is run off into conical-
shaped earthenware jars, which are placed in rows either
over trenches or empty jars. In the bottom of each jar con-
taining the sugar is a small aperture in which is placed a
wisp or bung of straw; when the sugar has become suffi-
ciently granulated by cooking and an occasional stirring,
the straw bung is slightly loosened, the portion not becom-
ing sugar escaping into the trench or empty jars. When
sufficiently drained, a- thin layer of straw is placed over the
sugar, and over this a thick layer of clay. The jars are
then packed away in a dry place, where ‘thkey remain from
thirty to forty days, according tc the state of temperature.
The coverings and straw bungs are then removed, and each
jar will be found to contain three qualities or gradés of
sugar, the upper part being white, the next light brown, and
at the bottom a dark brown. The drainings are sometimes
used for distilling purposes, and also for making cement.
It appears that two distinct kinds of cane are grown in
China, one being of a dark purple color, and this is better
for sugar than the other, which is green, and quite tender;
the latter is principally sold in pieces about eight inches to
ten inches in length, to the natives, who eat it in its raw

stafe.
— el P——————————————

An Improved Coffee.

The kola seeds, called also ombémé nuts, are the produce
of Sterculia acuminata, belonging to the natural order Ster-
culiacee, and are known to us by the accounts of West
African travelers, who state that when chewed or sucked,
they possess the power of rendering the fiavor of water, even
if half putrid, agreeable, and they were believed to contain®
caffein. They have recently been made the subject of analy-
sis by MM. Ed. Heckel and . Fr. Schlagdenhauffen, who, ac-
cording to the Lancet, bave found that they do actually con-
tain more caffein than the best samples of coffee that could
be procured, and that this base is altogether free and uncom-
bined—not, therefore, as in the coffee berry, united with an
organic base; secondly, that they contain a very appreciable
quantity of theobromine, which assists the action of caffein,
and possesses similar properties to that base; thirdly, which
is an important fact, that they coatain a considerable quan-
tity of glycose, of which cacao presents no trace; fourthly,
that the quantity of starch present is three times greater
than that contained in theobroma, which explains ‘its nutri-
tive value; fifthly, that there is but little fat, in which
respect it differs notably from cacao; and, lastly, that they
contain a special foym of tannin, which approximates caffeo-
tannic acid in its composition, and a red coloring matter,
very similar to that named by Payen cacao-red. The physio-
logical examination of this substance has shown that its pro-
perties are essentially due to the caffein and theobromin it
contains. The seeds, it appears, have long been in use in
Soudan and Western Africa, for the relief or cure of dis
easés of the intestines and liver, and especially in cases of
atony of the digestive tract, and also as a masticatory and
tonic, like the areca nuts, which are held in such high
esteem by the natives of India. Medically they may come
to occupy a prominent place by the side of coca and other
anti-metabolic remedies, to which they would probably
prove superior in consequence of the tannin they contain.

——— el —
‘Solld_s into Solids.

Colson has observed that if an iron plate is heated in
lampblack not only the.carbon penetratesinto the iron, con-
verting it into steel and then into cast iron, but also consid-
erable quantities of iron diffuse into the carbon. If the
heating be sufficiently prolonged, this diffusion may be
shown to take place even at 250°. If a piece of piano wire,
embedded in lampblack, be heated to rednessin the reduc-
ing flame, it loses weight.” . Platinum under these circum-
stances shows no change. Since platinum does not combine
with carbon, it appears that a diffusion occurs between solids
only when they can react on one anpther. Pure silver loses
weight when heated in pure dry alkali chloride. But the
product darkens on exposure to light; hence silver chloride
must have been formed, free alkali having been produced
by the oxygen of the air. If a polished piece of artificial
iron sulphide be heated on a plate of copper in a current of
CO., small quantities of sulphur go from the iron to the
copper. If a piano wire be heated in a crucible lined with
carbon and filled with lime, the wire increases in weight and
shows on analysis the presence of calcium.

—_— - —— ——————
Logwood in Wine. .

Twenty c. c. of the wine are shaken up with two grammes
manganese peroxide and filtered. The liquid produced,
which is brown even if no logwood is present, is- treated
with zinc and hydrochloric acid. The humic compounds
are thus reconverted into hematoxylin, which may be de-
tected by the usual reagents.—Giornale Farm. Chim.
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Sash Windows.

which persist in spite of tastes and numerous modifications.
It seems to have been introduced about the period of the
Classic revival in England, and to have maintained its po-
sition as the most convenient kind of window fittirig. Archi-

tects have never been very partial to it;.during the Gothic

mania it was abused more than any other feature of modern
houses, and was pronounced one of the ugliest remnants of
Classic taste. The French casement and the mullioned
" window have been always more popular. One of the stock
argumeénts used by the Gothicist during the ‘“ Battle of the
Styles,” was the use of so prosaic a form, while on the other
side the Classicist was not inclined at all at that time even to
defend a feature which he had been endeavoring to improve.
As every one knows, there was, and is still, a strong desire
to conceal the framework, either by painting the woodwork
black or some dark shade, or by inserting plate glass in the
frames. We have lived to see a very opposite fashion set in.
The Queen Annist rejoices to make the frames a visible
part of the window, and to fill the sashes with as many small
panes of glass with thick white bars- as he can. But it is
with the various improvements that have been made in the
mechanism of the sash window that we are now concerned.
Several modifications have been made and patented for
opening window sashes and for cleaning them. Though the

casement window has been admired, it has had a bad repu-.

tation for failing to keep the wet out, in spite of numerous
ingenious appliances for fastening. The recent patents that
have been brought out for lifting windows, and for enabling
the sashes to be opened for cleaning, are evidences of a desire
to improve and perfect an appliance that has met with public
approval, and whichis now a pronounced feature in modern
houses. The chief mechanical drawbacks of the sash win-
dow are the difficulty of raising heavy sashes, the want of
a lifting power, the tendency of the sash to hang on one side,
difficulty of cleaning the sashes, the breakage of the cords,
the inefficiency of the usual window fastenings, and the rat-
tling of the sashes in windy weather. Many, if not all of
these drawbacks have been made the. subjects of patents.
Thus we have the admirable arrangement of Mr. R. Adams,
the ‘* anti-accident window,” by which the sashes are balance

pivoted, so that either of the sashes can be turned round so |

as to enable the outside to be cleaned without risk of acci-
dent; another (Philips’) “‘ reversible” window, constructed
on a similar plan, and for the same purpose, by which the
ordinary sashes can be made to swing round for cleaning
from the inside. In this case the sashes are hung clear of
the slips and inside bead; the check to the wet being made
by rabbeting the side of the sash and fixing in it a metal bar
with a screw, the latter being made to form the pivot for
turning on. Other various patents have been introduced
for hanging the sashes, so that they may be removed from
the frames without taking off the inside beads. Gurman’s
sash pocket is a simple method, though not now generally
known, by which the weights can be easily taken out and
the sashes cleaned. Bullivant’s patent is another well
known modification. Messrs. Leggott are the patentees of
a window lift and fastener which command approval. By
the action of a screw working into a rack in thesash frame
both sashes can be opened simultaneously, or only the bot-
tom sash. Sash cordsand weights are thus dispensed with,
and a source of trouble and expense avoided, and no sash
fastener is required, as the sashes are locked by the screw
and rack motion in any position. Another invention re-
cently patented, the ‘“imperial window,” facilitates venua-
tion and cleaning. The top sash is made longer to run up
into a casing about 12 inches, so that it can be lowered for
ventilation at the meeting rails, and other improvements
are made by which the sashes can be readily taken out and
cleaned. The old fashioned sash lines and weights are cer-
tainly behind the age; the inconvenience, difficulty of re-
moving the beads, taking out the pocket pieces, and re-
pairing the lines, are well - known by all householders, and
any suggestion for hanging the sashes without cords and
weights is worthy of consideration. There is, of course, a
mechanical difficulty in doing this so as to allow only one
sash to be opened at a time, but it is easy to devise means of
getting at the weights and cords without the trouble it now
entails. It is an advantage, too, to make the sashesso that
they can be balanced on pivots, or raised 1 a horizontal
position. The air-tight tongues which are withdrawn into
grooves by turning a key enable either of these positions to
be attained very quickly, as in Mr. R. Adam’s reversible
window; and windows with these movable tongues can be
made very air and dust tight—not a small advantage in
crowded town streets.

Many devices have been proposed for opening and closing
sash windows, particularly wide heavy sashes with plate-
glass. One of the best of these is Meakin’s ¢ self-acting
sash fastener and opener,” too well known to need descrip-
tion here. In the same class of appliances the architect
ought not to lose sight of Adam’s patent fanlight opener, or
the rack and screw adjustment of Messrs. Leggott. It is
unnecessary to name other ingenious appliances of the same
kind, our object being merely to indicate a few of the prin-
cipal aims, in all of which the advantages of thesliding sash
window are preserved and maintained. The simplest of
these appliances are the best. The advantage of the sash
window over other formsis that it does not occupy room; it
can be opened orclosed in its own area (a great considera-
tion in town houses), the sashes can be regulated at pleasure
to allow any amount inlet and outlet of air, one of the best

lforms of ventilation, and, if properly constructed, it is the
The sash window is one of those modern inventions

securest form of window, and the most water-tight. The
present style of building has brought the sash window into
repute again, and the villas and suburban dwellings of the

'metropolis are now all filled with them. Few of these,

however, are fitted up in a style superior to that of windows
of fifty years ago. Very seldom we find any attempt made to
introduce improvements of the kind we have mentioned.
The sash lines and weights are of the commonest descrip-
tion, the pulley stiles have no arrangement for easy access
to the weights, the sashes shake about, and the window sill
is seldom properly double sunk or grooved; the fastenings
are of the most trumpery kind, and there is noplan by
which the sashes can be cleaned except by getting outside.
It may be asked, why are not these inventions now more
generally adopted? The speculative builder has no inclina-
tion to introduce specialties in building; so. long as the
tenant is satisfied with the old arrangements, he does not
feel himself justified in going in for fittings of an expensive
character. The smaller class of tenants have not the desire
or inclination of saving trouble to themselves or promoting
their own comfort; but the architect has no such excuse to
plead for not specifying the best means of saving the do-
mestic labor and insuring domestic completeness. Some of
these appliances have been disregaraed by the profession on
account of their complexity, or that they are too cumbrous
for everyday use; and this is a fault which inventors are
very apt to commit, and which a little more thought would
have enabled them to avoid.—Building News.

S

Ammunition in Recent Great Campaigns.

SoME interesting statistics have been lately compiled re-
lative to the amount of ammunition provided and expended
in some of the greater campaigns of the present century.
At the time of the outbreak of the Franco-German war of
1870-71 the small-arm ammunition equipment of the Prus-
sian infantry amounted to 1695 cartridges per rifle, exclu-
sive of 6,000,000 rounds, or about twelve cartridges per rifle
stored in the army reserve ammunition part, which brought.
up the number of cartridges per rifle to nearly 180. The
French infantry was even more amply supplied with ammu-
nition at the beginning of the campaign, taking with it 143
rounds per rifle, while in the great part there were 137
rounds per rifle, thus raising the total supply per rifle to 280
cartridges. Unfortunately, only very scanty official statis-
tics are forthcoming as to the actual expenditure of car-
tridges during the war, but official returns show that during
the whole campaign the 2d Bavarian army corps expended
2,050,260 cartridges, or an average of ninety-one rounds per
rifle, and this expenditure is believed to be as high as that of
any other corps of the German army, since, according to
statistics collected in the Prussian Ministry of War, the
twelve Prussian army corps and the Hessian division only
expended together 12,000,000 cartridges, or about the same
quantity that, according to report, was consumed by the
French infantry, 180,060 men strong, during the three days’
fichting at Leipsic in 1813.

No information is obtainable as to the expenditure in the
other corps of the German army; but even assuming
that their expenditure was as great as that of the 2d Bava-
rian Corps, the average number of cartridges expended per
rifie throughout the whole of the German forces during the
whole war would only amount to fifty-six. No trustworthy
records at all are obtainable as to the total expenditure of
ammunition by the French army; but, according to General
Riviére, the French army, during the fighting in the neigh-
borhood of Metz on the 15th and 18th August, 1870, expend-
ed 1,561,722 cartridges, or on an average thirteen rounds
per rifle; while, according to another authority, the total
expenditure during the battles of Forbach, Borny, Grave-
lotte, St. Trivat, in fact, during all the actions fought by the
army of the Rhine before it was finally imprisoned in Metz,
amounted to, in round numbers, 3,500,000 cartridges, or
about thirty rounds per rifle.

Going back to the war of 1866, we find a most striking
disparity bétween the consumption of ammunition by the
two belligerents. The supply of small arm ammunition per
man in the Austrian army when the war began was about
137 rounds per rifle; while the expenditure in Bohemia is
stated to have reached sixty-four cartridges, and in Italy
fifty-seven cartridges, per infantry soldier. In these num-
bers, however, the ammunition lost and spoilt is included,
and it is very certain that the quantities lost and spoilt must
have been enormous. On both theaters of war the cam-
paigns were virtually decided in a very few days; on neither
was there any prolonged fighting, sothat it is incredible that
anything approaching the number of rounds said to have
been expended can have been actually fired. In the Prus-
sian army, indeed, only 2,848,556 cartridges, or on an ave
rage seven rounds per man, were expended.

In the Crimea enormous amounts of ammunition were
provided and expended. The equipment of the French
army at the outset of the operations included 150 cartridges
for each musket, and this supply was afterwards increased
by the formation of large ammunition depots at Varna and
Gallipoli to 860 rounds per musket; while, before the con
clusion of the war, 1,000 rounds per musket had beer col-
lected, the total stores amounting to 80,000,000 cartridges,
while the average effective of the French infantry was in
round numbers 80,000 men. During the war 28,500,000
cartridges were either fired, lost, or spoilt by the French
army, giving an average expenditure of 350 rounds per mus-
ket; but of the total amount a very large proportion was
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lost by the foundering of transports and storeshipsand by the
explosion of magazines, while the waste of -ammunition in
the trenches was notoriously very great.. On the other side
the Russians, according to Gen. Todleben, used 16,500,000

_cartridges in the defense of Sebastopol, and sincethe gar-

rison numbered at the termination of the siege 115,000 men,
and the siege lasted for 349 days, it is probable that this
number is no exaggeration.

Going back again to the wars at the beginning of the
present century, we find that in 1809 Napoleon’s army was
provided with 200 cartridges per infantry soldier, while in
the Austrian army 31,000,000 cartridges were provided for
an army comprising 250,000 infantry, the supply being there-
fore at the rate of 124 rounds per musket, while the expen-
diture amounted to 42 rounds per man.—Broad Arrow.

——— el e
Sound Shadows in Water.

In experimenting, long ago, on the velocity of  sound in
water, Colladon noticed incidentally that when the end of
the hearing tube plunged in the water became screened, by
a projecting wall, from the immersed bell, the sound was
remarkably lessened in intensity. These *‘sound shadows”
are known to be much more distinct in water than in air.
An interesting contribution to this subject has been lately
made by Professor John Le Conte, of Berkeléy, California,
who got his son a few years ago to watch the blasting with
¢ giant powder,” or dynamite, of a sandstone reef 15 feet
below low-water level in the harbor of San Francisco. The
suddenness of the shock of each explosion had striking
effects. At a distance of 300 feet two distinct shocks were
experienced—one came through the water and was felt (in
a boat, or on a wooden pile) as a short concussion or blow
before the water sensibly rose over the point of explosion;
the other came later by the air (to which it was eviderly
communicated by the water when the elastic pulse emerged
at the place of explosion) and was heard. The gases gen-
erated came to the surface much later than -this second
shock, raising a column of water 25 feet to 30 feet. The
concussion caused by the explosion killed or stunned the
fish within a radius of 200 feet or 300 feet. The ‘“sound
shadow ” experiments consisted, first, in lowering in various
positions soda-water bottles attached to rigid rods from the
top of a vertical pile about one foot in diameter and about
40 feet from the explosive cartridge,-which held about 15
pounds of the compound. The bottles were shivered when
outside of the geometrical shadow of the pile, but protected
when within it; and it was so whether they were filled with
water or air. Next, cylindrical glass tubes (6 feet long, 114
in. in diameter, and half an inch thick) were attached to
frames and plunged in a horizontal position behind the pile.
In each case the portions projecting beyond the limits of
the shadow were shattered, while the middle of the tube, in
the shadow, was saved. A tube being lowered 12 feet be-
yond the pile, its protected portion was sensibly equal in
length to the diameter of the pile; showing that the shadow
extended back between sensibly parallel vertical planes. It
is noted that the surface of the water just over the explosion
exhibited numerous jets of water rising about 3 inches in
the center of thearea. The distinctness of ‘‘ sound shad-
ows,” like those of light, should depend {according to
theory) on shortness of wavelength, and Professor Le
Conte endeavors to showthat this must apply to water as
well as air (in which acute sounds cast more distinct
shadows than grave ones). Where the time of a blow or
explosive impulse is exceedingly brief, the wave-length
must be proportionately short. Now the efficiency of sur-
face blasting under water with nitro-glycerine compounds
depends on the extraordinary suddenness of detonation,
and the wave generated in an elastic medium like water
must be very intense and very short, so that an obstacle will
give a sharply-defined shadow. The author thinks that
waves from the less sudden explosion of gunpowder should
therefore give less definite shadows.

—_—e——r————
Sulphite of Soda for Development.

For preserving from discoloration we have found two
ounces of sulphite quite sufficient for one ounce of pyro.
The formula then will run: Pyrogallic acid, one ounce. Dis-
solve in water containing thirty grains of citric acid, and
add solution of sulphite of soda, as above, four ounces.
Then make up the whole to ten or twenty ounces, accord-
ing to the operator’s usual plan. We have then a stock so-
lution easily made, alwaysin order after the lapse of months,
and capable of developing a negative perfectly free from the
well-known yellow color of pyro.

We will conclude by stating that we have experimented
with various samples of the sulphite, and have not found
much difference in their respective effects; but it will be
well to point out that, as this salt is not found in every
chemist’s shop, stress should be laid upon the fact, when
ordering, that sulphite, not sulphate or sulphide, is wanted.
Chemists are so -used to their customers’ ignorance of
chemical nomenclature that they might think an error had
been made in asking for a little known chemical.

The special kinds we tried were the commercial and the
recrystallized sulphite, the latter costing four or five times
as much as the former. The latter is a nicer looking and a
purer salt, but we failed to find any superiority in its color
preventing properties. We, however, decidedly recommend
the recrystallized on the grounds of its probable greater uni-
formity—a consideration which we consider is too often lost
sight of, but which for the best results it should always be
the photographer’s aim to attain.—British Journal.
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The Value of System and Drill.

The danger to which the pupils of public schools in large
cities and towns are constantly exposed, on account of the
crowded condition of such buildings and the liability of a
panic occurring in the event of an alarmof fire being raised,
has, in only exceptional . cases, been fully appreciated, and
even when the danger has been recognized, little or nothing
has been done to provide for or counteract the same. A This
state of affairs may, perhaps, be accounted for by the fact
that members of school boards, as a general thing, know a
great deal more about the contents of ancient histories than
they do about the practicalities of life in the nineteenth cen.
tury. School houses are now seldom built as they should be
built, and, as a consequence, danger continually menaces
their inmates. A fire is liable to break out at any moment,
and owing to the presence of innuwerable flues for hot and
cold air, which are almost always made of -wood, flames are
apt to seize upon such a structure in a very short time.
Wooden staircases, which make an angle every few feet, and
long halls or passages lead to the various rooms, and it is a
mystery that more lives of school children than are lost by
fire are not sacrificed. Few boysor girlshave passed through
the public schools without having been more than once dis-
turbed by an alarm of fire, usually false, we will admit, but
none the less dangerous. Boys like excitement, and, glad of
excuse to vary the wearisome monotony of school life, accept
the slightest intimation of a fire, and try to induce a panic.
A puff of smoke from a register is enough to send them rush-
ing pell-mell downstairs. Some school -buildings are natu-
rally less likely to burn than others, although none are any
too well constructed; but there is no reason why lives should
be lost when -a fire does break out. By employing some sys-
tem in the management of the inmates, nearly all danger
from this source can be obviated, and there is sufficient cause.
to employ system of this kind." The fire hazard in school
buildingsis very great, and few last many years before they
are swept away by flames.

A resolution has been offered before the New York Board
of Education that the principals of the several schools and
departments shall, under the direction of the superintendent,
train the pupils in their charge, so that they may be able to
leave the building, in an emergency, in the shortest possible
time, without confusion or panic. Eversince the occurrence
of a lamentable panic, which'was caused in one of the largest
schools of the city, many years ago, by an alarm of fire, and
whereby many children lost their lives, the teachers have
done more or less on their own responsibility to drill their
scholars in marching in regular line, so as to prevent con-
fusion. The panic referred to was unnecessary, there being
no fire; but it was exceedingly disastrous in its results. In
the schools of “Louisville, we believe, an admirable system of
fire drill exists. The same practice obtains elsewhere in a
few places, and indeed we described some months ago the
fire extinguishing brigade which had been organized among
the older scholars of a large Western school. A regular fire
company was maintained on each floor, under the control of
the usual officers, and all under the authority of the teach-
ers. This corps had been organized to fight a fire should
one break out. The idea was, of course, well intended, but
its value is to be doubted. The most that can be expected
of the pupils is to so conduct themselves that their safety
may be assured. It would be a very simple matter for the
teacher of a school to make his or her pupils adopt some
method of marching to and from classes and from the build-
ing after the work of the day has been done. Then, should
a fire break out, if, instead of raising a general alarm, an-
nouncement of the fact was conveyed to the superintendent,
every teacher might speedily be informed, and by some Tuse
the scholars dismissed without a suspicion of what was
occurring. The first knowledge the majority of them would
obtain of the fact that the building was on fire would be
after they had reached the ground and were beyond all dan-
ger. Should a school of three thousand pupils be dismissed
without order, the weak would inevitably be trampled upon
by the strong.

Chiefs of fire departments in towns where no system of
this kind is in force should earnestly recommend its advan-
tages to the school authorities. The same plan might be.en-
forced in large factories where numerous girls and women
are employed. If it is possible, and it: undoubtedly is, to
preserve the safety of children and unsuspecting girls and
women by the exercise of a little ingenuity and patience in
drilling them to observe order in their going out and their
coming in, it is a pity that grown folks will sacrifice their
lives when a modicum of self-possession in the presence of
danger would, in nine cases out of ten, enable them to escape
unharmed. Self-possession and method will frequently ac-
complish wonders. The great trouble in protecting mill
property and similar establishments from fireis in obtaining
well-directed labor in the time of danger fromthe employes.
Private fire brigades are almost useless, unless they are
thoroughly organized and composed of cool-headed men of
judgment, who will not become panic-stricken at the sight of
a little outburst of flame. The principal reason why private
‘fire brigades do not do good work, as a general thing. is un-
«doubtedly because they are composed of men who are
directly interested in the preservation of the propertyendan-
gered. That is, they will always be affected financially by
the destruction of the premises. It is paradoxical to say. so,
but it isnevertheless true, as every fireman knows, that when
a person is himself concerned in the result of a fire he is
usually unfitted for doing much toward extinguishing it.
Take the average member of the best fire department in the

country, and we venture to say that he would become
““ rattled ” if his own housecaught fire. A manentirely disin-
terested can do much better service, provided he understands
his duty, than a man, just as good at other times, who would
be out of pocket should the fire gain headway. It is, per-
haps, too much to expect that everybody will become so con-
stituted that self-possession will at all times be maintained.
However, training will do much toward overcoming this
difficulty.

The proprietors of a large carpet-weaving factory in New
York have adopted a novel idea to protect their property
from fire, and at the same time lessen their rates of insur-
ance, for such indemnity against possible loss by fire can
seldom be dispensed with entirely, no matter whateffortsare
made. The establishraent is one of the largest of its kind,
and the process of manufacture is more or less hazardous.

‘Several times much damage had been caused by fire, and

much financial loss occasioned by the loss of time as well as
by the destruction of property. Spontaneous combustion was
the great foe to be dreaded, and after having been burned
out more times than they thought necessary they went to
the Board of Fire Commissioners for advice. The ordinary
dangers of such establishments were made evident to them,
and several changes were made in the buildings so as to
make them less apt to burn. Then, upon the recommenda-
tion of the Commissioners, a former member of the fire de-
partment was employed and given power to organize such a
corps of fire-fighters and watchmen as he deemed proper. A
half dozen men of experience as firemen were engaged, and
now, at six o’clock every evening, this little band of men go
on duty. The factory is thoroughly equipped with all
requisite fire apparatus, and the first thing done is to unreel
all the hose and lay it upon the floors. Of course it is con-
stantly fastened to the’ pumps, and steam is always raised.
Tours of the various departments of the factory are made at
regular intervals, and in case fire is discovered, the facilities
for informing the men and massing them at the required
point are such that no delay of any kind is ever caused. An
alarm is-also sent to the regular fire department of the city
at the same instant. Numerous fires have broken out in this
establishment since this plan of self-protection has been in
operation, but not one has got beyond the control of the men
in charge. The same plan, on a modified scale, is in use
during the day, all the employes being regularly drilled by
the head officer. Putting out fires has come to be a business
by itself, and method has taken the place of the ‘¢ go-as-you-
please " style formerly in vogue everywhere. Organized
labor, well applied, will accomplish much more than the best
intended individual efforts.— Fireman’s Journal.
—_— - r—
Causes of Fires.

A number of the leading insurance companies of London
have been trying to discover the causes of fires which occur
in dwellings. The Fireman’s Journal says: It is estimated
that-twenty per cent of such fires are the result of gas or
other light coming into contact with curtains or window
blinds. Of course this proportion applies only to fires in
cities. Clothes or other articles drying at fires in stoves or
fire places are thought to be responsible for sixteen per cent
of the fires which destroy the homes of the people. To de-
fects instoves, flues, etc., is due about a like percentage,
These are the principal causes of fires in private houses.
making at least one-half of the whole. Carelessness in one
form or another is undoubtedly responsible for at least
three-fourths of all fires that occur, be they in dwellings,
warehouses, stores, on ships, or in powder mills.

———— e —
Casium.

Setterberg has worked up the tons of alums obtained in
Marquart’s laboratory as a by-product in the preparation of
lithium salts from lepidolite, with a view to obtain larger
quantities of the salts of cesium and rubidium, and if possi-
ble metallic csesium itself. Three or four hundredweight
of the alums were dissolved in so much water that at the
boiling temperature the liquid marked 20° B. The solution
was decanted and allowed to stand 12 to 14 Hours. The
mother liquid contained no trace of cesium or rubidium
salts, but the crystals wererich in these metals; the author
having found that each of. the different alums is insoluble
in saturated solutions of the more soluble ones. Hence so
long as the solution of the alums was saturated with potas-
sium alum it contained scarcely a trace of the other alums;
and the solution showed no trace of cesium, so long as it
was saturated with rubidium alum. By repeating this pro-
cess the alums were obtained pure. Search for other alkali
metals gave a negative result. In 14 days, Setterberg pre-
pared 40 kilogrammes rubidium alum and ten kflogrammes
cesium alum, both pure. At 17° C. 100 parts of water dis-
solved 1'42 parts of rubidium alum and 0-38 part of cesium
alum. For the preparation of other salts, the alums were
decomposed with barium hydrate, and the filtrate neutralized
with theacid whosesalt wasdesired. In this way the acid
tartrates and the cyanides were prepared. For the pre-
paration of metallic rubidium, 1,500 grammes hydro-
gen ubidium tartrate, 150 grammes calcium carbonate,
and the required quantity of sugar were mixed and
calcined, and the mixture transferred to a mercury flask
and distilled. The yield was very satisfactory. A kilo-
gramme of hydrogen ceesium tartrate similarly treated
afforded no result. . The electrolytic method was then em-
ployed, first with the chloride, and then with the cyanide of
cesium. Finally a mixture of 4 molecules of cesium cyanide
and one of barium cyanide was found to give a satisfactory
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result, the metal prepared showing in the spectroscope only
a trace of sodium as an impurity. Cesiumresemblesciosely
the other alkali metals. It is silver white, malleable and
very soft at ordinary temperatures. Thrown on water it
bursts into flame, and swims about on the surface like potas-
sium and rubidium. It inflames in the air when not pro-
tected. .It fuses about 26'5°, passing through a pasty condi-
tion. Its specific gravity 1s 1'88 at 15° C.— Liebig’s Ann.

A Contortionist.

Mr. Charles H. Warren, an Aierican acrobat and contor-
tionist of some fame in his own country, is at the present
time, says the Lancet, in London, exhibiting his remarkable
power of dislocating many of his joints by voluntary mus-
cular action. He is the child of healthy parents, and the
first indication of any abnormality was that he was fre-
quently tripped up by some displacement of the hip joint,
when quite a young child; the fall, however, served to re-
place the bone. After two or threeyears he grew out of
this tendency. At eight years of age he began to train as
an acrobat. He does not make use of his power of ‘disloca-
tion to aid him in his performances, nor does dislocation now
ever occur involuntarily. He isthe father of two children,
a son and a daughter, both of whom showed the same pecu-
liarity, so far as the hip joint is concerned. He is a tall,
well-developed, finely-proportioned man. His muscular de-
velopment is uniform and great. By voluntary muscular
contraction he dislocates forward either or both condyles of
the lower jaw, downwards (partially) the head of each hu-
merus, forwards or backwards (partially) each carpus, up-
wards and backwards (completely) the head of each femur,
and backwards and forwards (partially) each of the pha-
langes of the fingers and thumb. With the aid of his hand
he partially dislocates to either side the carpus, and forwards
and outwards the ankle joint; when the knee is flexed he
can rotate the tihia very freely, and make the inner condyle
project an inch in front of the femur. Each of these dis-
placements is accompanied by a distinct snap, but the re-
placement of the bones is noiseless and without effort. The
most remarkable, as also the only complete, of these dislo-
cations, is that of the hip. He stands at ease with the toes
turned further out than is usual, and has unusual freedom
of eversion of the lower limbs. When the femur is dis-
placed, the great trochanter is raised and drawn back on the
pelvis, and is still very prominent; the limb is shortened
and inverted, and knee and hip joints are flexed; the head
of the bone cannot be felt.

The explanation of these facts is that the man’s ligaments
are unusually lax, while his muscular power is very great,
and probably also the rim of the acetabulum is less promi-
nent than usual. In addition, Mr. Warren shows other
illustrations of his remarkable power over his muscles, which
are of fully as much interest as the foregoing. Thus he.can
contract at will the two pillars of the fauces, the platysma
myoides, and the pectoralis minor, and can fix the elbow
joints by strong contraction of either the arm or forearm
muscles, or of both simultaneously. He voluntarily pro-
duces the deformity of talipes equinus and talipes equino-
varus. Equally interesting is his control over the muscles
of the trunk. Thus he can contraet his recti abdominis in a
wave-like manner, and illustrate capitally the formation of
phantom tumors. He can contract his abdominal muscles
quite back on the spine, so that the abdominal aorta is seen, -
as well as easily felt, pulsating. He also expands his chest
to an enormous size, and can contract it so completely that
tH® front becomes quite concave. These are merely exam-
ples of muscles unusually developed, and brought under the
influence of the will to a most remarkable extent; they do
not betoken any congenital peculiarity.

_ ——-————— .

Benjamin Franklin Delano.

Captain Benjamin Franklin Delano, formerly U, S. Naval
‘Constructor, died of old age at his residence in Brooklyn,
N. Y., April29. He was born near Boston, Mass., in 1809,
and came of a historic family. His grandfather built the
famous Constitution, long known as Old Ironsides. Mr.
Delano came to Brooklyn in 1825, as apprentice to his uncle
Samue: Hartt, then naval constructor at the Brooklyn Navy
Yard. After acquiring proficiency in his business, Mr.
Delano was sent by a Boston company to Grand Island,
above Niagara Falls, where he draughted and constructed the
first and several of the largest merchant vessels of thatday
for use.on the great lakes. In 1847 he was appointed naval
constructor, as the service was then constituted, and built
the steamer Saramac at the Portsmouth Navy Yard, that
being one of the vessels to introduce steam into the service.
The Fulton and Powhatan were the only steamers previously
built. He supervised at the same time the floating dry dock
and basin in that yard. Late in 1849 Mr. Delano was
ordered to the Brooklyn Navy Yard, which thenemployed
about 1,200 men. The demands then made upon the Gov-
ernment for vessels were caused by the African slave trade,
Commodore Per¥j’s expedition to Japan, and by Dr. Kane’s
polar expedition. The Iroquois, of the same class as the
Hartford, which became famous, was built by Mr. Delano,
and was pronounced one of the finest specimens of naval
architecture ever designed.  During the civil war Mr.
Delano constructed many vessels. He took a personal inte-
rest in the Tennessee, the Wampanoag,and the Miantonomabh,
the latter beiné the first iron clad to cross the Atlantic. In
1863 he was retired with the relative rank of captain, which
he held at the time of his death.
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ENGINEERING INVENTION.
Steam-Cushioned Cylinder and Piston.

Mr. William Hanna, of Gilroy, Santa Clara county, Cal.,
has patented devices by which the concussion in the opera-
tions of pistons in steam cylinders is obviated. The device
is cleverly shown in the accompanying engraving, in which
A isa cylinder with the usual steam ports, and a piston, B,
fixed on a tubular rod that works through stuffing boxes in
both cylinder heads. D is a rod extending through and car-
rying the tubular rod and the piston, and connects with the
crank; on this rod, near the ends of the tube, are screw col-
lars, between which and the ends of the tube are spiral
springs. These springs are adjusted in their tension by
turning the screw collars, and allow endwise movement of

the tube on the rod under the steam pressure. The cylinder,
A, is provided near each end with a U-shaped port opening
at both ends into the cylinder, and fitted in the end most dis-
tant from the cylinder heads with a check valve opening
outward. These ports are placed in such relation to the
steam ports as that they are open at opposite sides of the
piston, B, when the piston covers the steam port and before
it has reached the end of the stroke, thus furnishing a pas-
sage for live steam from behind the piston to the front for
cushioning the piston. It will be seen that this steam is
taken from that in use, and the volume of steam used for
cushioning, instead of being immediately exhausted, remains
to start the piston back, thus effecting a saving.

An Improved Car Coupling.

Mr. Michael Winter, Sr., of Union City, Randolph county,
Ind., has patented an improved device for coupling cars
automatically.

The annexed cut is an illustration of the device, in which A
is a drawhead provided with an end aperture, B, and on the

upper side of which a lever, C, is pivoted to swing vertically |

in such a mannerthat the free end is at the front of the draw-
head, where it passes into a slot in the head of the coupling
pin, said pin passing through a vertical aperture in the draw-
head. It is also provided with a longitudinal slot, D, and a
cam projection, E, upon its lower edge, and is suspended
from a long link, F, by a ring passing through a slot, D. It
is provided with a notch in its lower edge at the rear of the
cam projection, into which an inner angular arm of the
sliding arm, R, can pass when it is pushed inward.

A bar, H, provided with a check stop, b, is held loosely and
horizontally direclly over the drawhead, on the end of the
car or platform, by guides
in which it can slide
parallel with the end of
the car. At or near the
middle of itsupperedge it
is provided with a projec-
tion, beveled upward to its
end, and also with handles
at theends. This bar also
has a pivoted handle pro-
jecting from the end of the
beveled projection, verti-
cally to the top of the car.
A sliding bar, R, provided
at its outer end with a head and at its inner with a rectangu-
lar arm is held on top of the drawhead by two guide loops,
the bar projecting from the end of the drawhead. An arm,
T, is pivoted to the lower side of the drawhead and passes
vertically through a slot in the head, and has attached to its
lower projection a spring. When the parts are in the posi-
tion shown in the cut they can be coupled. The drawhead,
A’, holding the link, W, strikes the head of the rod, R, and
pushes it toward the inner end of the drawhead, A. The
rectangular arm of the rod presses against the cam projection
of the lever, C, raising it and the pin, O, and carrying the
upper end of the arm, T, toward the inner end of the draw-
head. By this movement of the rod the pin is raised enough
to let the link into the aperture, B, when it drops back to its
former position and the cars are coupled. To uncouple the
bar, H, is moved so as to cause the link, F, to slide up on
the incline, thereby raising the lever, C, and coupling pin
O, and permitting the link to be withdrawn,

An Improved Engine Piston.

Mr. John Carter Hale, of Stephens City, Frederick
county, Va., has patented an improvement in pistons for
steam engines, of which the annexed cut is an illustration.

The piston is composed of two cast iron heads of equal
size, having a peripheral recess, 4, formed in a lateral annu-
lar rim, ¢, near the circumference, and adapted to be fitted
together so as to make a steam-tight joint between the two
rims. A lug, d, in one of the rims tits into a corresponding
recess in the other, and at a point opposite thereto the rims
are curved inward to form a ball cage, which is provided
with a ball, and ports, g and %, leading through the piston

heads, and a third port, leading through the rim, ¢, at the

A gfoove, ¢, is formed near the edges of
channel in
heads are

point of juncture.
so as to form a continuous
the

the rim, e,
the bottom of the recess, b, when
screwed together. The steam pack-
ing, k4, is a single ring, cut at a
given point, and bas its two ends
recessed on opposite sides, so as to
allow the ends to overlap each other
laterally. To make this joint steam-
tight a lining is secured to the inner
surface of one of the ends so as to
project beyond the joint, and to counteract the effects of in-
creased thickness at this point the band is made correspond-
ingly thick at the opposite side. It is designed that the|
packing shall not act as a spring, but shall be expanded
solely by the action of the steam. When steam is admitted
into the cylinder, at either side of the piston, a portion of it
will enter through one of the ports into the cage, and thence
through the third port into the groove, 7, and the packing is
expanded against the walls of the piston chamber. The ex-
pansion of the packing will vary according to the amount
of the steam pressure exerted, and it will always relieve
itself of strain when the steam is shut off.

A Novel Slide Valve.

A novel and useful improvement in slide valves has lately |
been invented and patented by Mr. William 8. Hughes, of
Long Island City, Queens county, N. Y., which is very clearly
shown in the annexed engraving. The invention consists in
volute springs combined with a slide valve in a manner to
cut off a portion of the pressure, and at the same time allow
automatic adjustment of the valve; also in a relief valve
combined with the slide valve for the release of air com-
pressed in the cylinder. The object of the invention is to
balance the slide valves of steam engines, especially loco-
motive engines, and to prevent the wear and concussion pro-
duced in such engines when running without steam.

The accompanying engraving is a cross section of the
valve and steam chest and an
elevation of the balancing
spring. A is the valve seat
provided with ports, and B
is the slide valve formed with
an exhaust cavity as usual.
The valve, B, is formed at its
upper side with two annular
cavities which contain coiled
or volute springs, like the
spring shown in the elevatlon in the drawing, that bear on
the under side of .the cover of the steam chest. The ends
of the springs are filed down, to insuze true bearings and con-
tact of the springs the entire circumference of the coils,
and a wearing ‘plate of hard metal i3 secured on the steam
chest cover to prevent wear by the movement of-the valve.

It will be seen that the springs are cylinders that cut off
the area of surface which they inclose from the pressure-of
steam, and are proportioned-to leave so much surface ex-
posed to pressure-as is necessary; to hold the valve tightly to
its seat against any ordinary back pressure. The springs
also allow the valve to rise or rock when there is pressure
caused by the engine running without steam. The side
flanges of valve, B, are slotted, and the slots are covered by
strips of metal held in place by flexible arms attached to
the end flanges of the valve, B. These strips serve as valves
that close the slots when pressed down by steam pressure,
and give way to pressure from beneath, so as to relieve the
main valve from the air pressure caused when the pistons
are worked without steam.

An Improved Hoisting Machine.

Mr. Vernon C. Jarboe, of Wyandotte, Wyandotte county,
Kan., has patented a new hoisting machine, constructed so
that the power may be disconnected from direct action upon
the winding drum and simultaneously applied thereto indi-
rectly, for the purpose of increasing the lifting power of
the apparatus.

In the annexed engravingthe sha,ft A, upon which the wind-
ing drum is attached, and a shaft, B, upon which the power
pulley is secured, are journaled in the frame of the machine
in a line with each other. Parallel with and above the shafts
is the shaft, C, upon either end of which are fixed gear
wheels, d d’, that receive motion from the gear, ¢, fixed upon
the shaft, B. The gear, d, meshes with a loose gear upon

the shaft, A, and imparts motion thereto, and has upon 1ts
side a clutch, D, with which the sliding clutch, F, placed
upon the square extended portion of the shaft, A, engages
and imparts motion to the winding drum indirectly from
the pulley shaft by the system of gearing described. The
inner end of the shaft, B, is made square, and upon

thumb and fingers.
.the thumb wheel, and is secured at its center to the wheel, so

this portion is placed a sliding clutch, E, that engages
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with the clutch, G, formed upon the inner end of the
shaft, - A, for imparting motion directly to the wind-
ing drum. The clutcues, E and F,engage and disengage
with the clutches, D and G, by means of the sliding
rod, H, to which the spring arms, % %, which are secured
around the clutches, are attached. The rod, H, is held by
a weight secured to a cord which passes over the pulley, #,
so as to engage the clutches, D and G, and to reverse this
order and engage the clutches, E and F, the rod is drawn
forward by the cord,j. Upon the shaft, A and B, are
brake wheels, K and M, which are operated by suitable me-
chanism to control the speed of the shafts.

It will he seen that when the clutches, D and G, are en-
gaged, the machine operates as a simple wheel and axle,and

ielevates light loads rapidly, and when the clutches, E and

T, are engaged, the drum is operated through the medium
of the gear wheels, and has slow motion and great power,
and is capable of elevating very heavy loads.

—_— —— it —
MECHANICAL INVENTIONS.

Adjustable Socket Wrench.

The accompanying engraving shows an invention for
which Letters Patent have been lately issued to Felix Chan-
trell, of Bridgeport, Fairfield county, Conn. The invention
is a useful improvement in adjustable socket wrenches.
The stock of the wrench is made of metal in T form, and
has sockets in the
ends of its three
arms. It is made
in two parts, the
plane of division
passing through the
three arms, as
shown in the engraving, and these parts are secured to each
other, at or near the intersection of the three arms, by rivets,
and also by steel bands shrunk upon the ends of the short
arms.

Upon the inner side of one pdl‘t of the long arm of the
wrench is formed a projection which passes through and tits
into a slot or mortise formed in the other part of the arm.
The projection is made of such size as will give the neces-
sary strength to resist the torsional strain upon the parts of
the wrench when it is in use.

In the adjacent facesof the parts of the long arm of the
wrench, near theirlower ends, are formed recesses to receive
a thumb wheel, which is of such size as to project upon both
sides of ‘the arm sufficiently to allow it to be turned by the
A screw passes through the center of

that the screw will be turned by turning the wheel. The
screw bas a right hand thread on one end and a left hand
upon the other, to fit into screw holes in the adjoining parts
of the wrench, so that they will be spread apart to enlarge
the socket in the end of the long arm by turning the thumb
wheel in one direction, and contract it by turning the wheel
in the other direction. In this construction the screw
assists in supporting the parts 6f the long arm against the
torsional strain when the wrench is used.

By this device an easily adjusted, strong, and convenient
socket wrench is provided at a moderate expense.

Permutation Padlock.

A large amount of money and inventive ability have
been expended in making locks to secure banks and safes
containing valuables against being broken into, while the
common property of the house and barn is left with little
or no protection from thieves and burglars except the com-
mon lock, which is little better than no protection at all.

Mr. James E. Dean, of Fishkill, Dutchess county, N. Y.,
has invented an improved permutation pad-
lock that is cheap and simple, and may be
used in the place of the ordinary padlock,
and at the same time be more secure against
picking. The invention consists of a bolt
e having a polygonal or cylindrical head num-
-go bered or lettered on its faces, and having
546 about its end communicating or intersecting

annular and longitudinal grooves; and in com-
bination with this bolt, of polygonal or cylindrical ring sec-
tions, numbered or lettered on their faces, and provided with
internally projecting studs, corresponding with the grooves
in the bolt, the ring sections being rotary. These ring sec-
tions are coupled together, face to face, by flaring rings, as
may be seen by the accompanying engraving, which is a per-
spective partly in section, so that they can move on each
other, the design being to lock and unlock the lock by
arranging the ring sections relatively to each other and to
the bolt head according to keys formed by combinations of
the letters or figures.

In the engraving, A represents the bolt provided with
polygonal head, B, whose faces are numbered, as shown,
and at its end said bolt has formed in it annular and longi-
tudinal grooves. ¢ ¢ ¢ are three ring sections provided inter-
nally with studs designed t6 enter the cylindrical and longitu-
dinal grooves on thebolt, A. Thelower ring section is closed
at the bottom to prevent the discovery of the combination and
the picking of the lock. If the ring sections, ¢ce, are”
rotated toa éertain adjustment relatively to each other and
to the bolt head, B, 'the lock may then be put over and upon
the end of" the bolt,- A, *By- rotating the lock until the
studs upoi 'tH¥ g sections *successively coincide with tho
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longitudinal grooves in the bolt, A, and at the same time
pressing the lock upward on thebolt to lock the hasp on the
staple, as shown.

Car Starter.

Mr. Charles B. Underhill, of Lancaster, Erie county, N.
Y., has patented a very ingenious improvement in that class
of devices that are designed to start and move cars on the
rails, and is nicely illustrated by the annexed engraving.

A is a lever having in its slotted end a roller fixed on a
transverse pin, the roller being designed to apply to a wheel
of the car to be started. At a the lever is wedge-shaped in
cross section, the point of the wedge being downward, and
just above the end of the wedge the lever is transversely per-
forated to receive the fulcrum bolt, D. E E are like halves
of the clamps of the starter, the lower parts of which are cut
away on their insides to fit the rail. The inner faces of these
halves slope upward and-outward to their tips, and on their
outer faces they are straight to the tops of their slotted holes,
f. and thence to their tips are in-
clined outward. The fulcrum
bolt passes through the holes, f,
of the clamp, and a hole in the
lever, the head of the bolt being
in contact with one-half of the
clamp, E, and the nut with the
other, By throwing up the
lever, A, to apply the starter, the broad part of the wedge is
raised from between the halves of the clamp, E, and the ful-
crum, D, is also raised to its utmost extent, thereby the
clamp is loosened from the rail, and when thus loosened may
be moved along the rail or wherever may be desired. When
the starter is applied to move a carthe lever is brought gradu-
ally down with its wedge portion between the clamp sec-
tions, the fulcrum bolt being at the same time pressed down
in the holes, f, and thereby the clamps, E, are pressed out-
ward and their jawsinward to grasp the rail, and the greater
the pressure the more firmly the rail is grasped.

This starter is cheap, strong, durable, easily applied, and
very effective.

A New Furniture Socket.

Casters placed upon the legs of furniture, by which it
may be easily moved from place to place, are. a great con-
venience, and they are sometimes also a source of annoy-
ance, as they allow the furniture to move when it should
remain stationary. This annoyance may be easily overcome
by placing under each caster a device that has been lately
patented by Charles Haring, of Watkins, Schuyler county,
N. Y., and is illustrated by the annexed cut.

The device is a padded socket, composed of the body,
that is made in circular form, with a recess in its upper sur-
face, and a disk of rubber or
other soft or elastic material,
attached to the bottom by ce- ) 7
ment or o.ther suitable means. y \\\\:‘Q\\\\}\\%\\\\\Q\\g
The body is made of any dura- ¢
ble material—such as wood, metal, or hard rubber—but iron
is preferable, on account of cheapness and the weight assist-
ing in holding the pad in place. The under side of the body
is recessed to receive the disk, the annular shoulder of the
recess setting down over the disk, protecting its edges and
retaining it in place. The disk is made thick enough
to prevent the contact of the body with the floor or
carpet. In use the socket is placed beneath the furniture
leg, with the caster wheel or end of the leg resting in the
recess of the body. Therecess prevents the leg from slip-
ping from the socket, and the furnituve is held from being
accidentally moved.

oAy

An Improved Bench Vise.

A cheap, convenient, and easily operated bench vise for
carpenters’ use has been lately patented by Mr. Jesse L.
Parker, of Fountain City, Wayne Co., Ind. In the accom-
panying engraving, which illustrates the invention, A and B
are the jaws of a vise, and C is abench
leg provided with a slot, to permit the
up and down travel of the vise. A
tenoned screw block is mortised into
the jaw, B, its tenons moving in the
bench leg, ard its shoulders bearing
against the inside of the leg. The
upper screw passes into the block
through the jaws, A, B, and drawsthem
together. The screw block also serves
to guide the vise up and down in the
leg, C, and is held at any desired eleva-
tion by a lever, catch, and spring, upon
the side of the leg. A notched treadle,
G, designed for holding the lower ends
of thejaws in any desired position, passes through and is
pivoted to a longitudinally slotted block, F, which extends
rearward through a corresponding opening in the jaw, B.
The treadle extends outward from the jaw, A, for the con-
venience of the foot of the operator and is held in its de
sired position by a spring on its underside, and a catch
plate on its upper side. It will be readily seen that this vise
may be adjusted to any height and to any size with very
little trouble to the operator.

A New DMachine for Rolling Rectangular Bars
“ from 0ld Ralils.
Mr. John J. Thomas, of Zanesville, Muskingum county,
0., has patented new and improved machinery for rolling

old railroad rails into merchantable bars. This work is
accomplished by aset of grooved rollers, forming passes in
the shape of a pear-head rail with a thickened base, and a
series of decreasing regular and irregular hexagon passes,
and flat hexagon passes having recesses in the flat side, and
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also a series of square reducing passes gradually decreasing
in size. The accompanying engraving illustrates the series
of rollers.

The rail, being thoroughly and uniformly heated, ispassed
through the passes, A, B, and F, and is formed into a bil-
let, which can be passed through the grooves, G, which
gradually reduce its cross-section to such an extent as may
be desired.

By this means the pieces of rail are converted into bars at
a single heat, as the decrease and change in cross-section
takes place in such a manner and so rapidly that the iron
or steel cannot cool before it has passed througlh the ma-
chine.

o —

ELECTRICAL INVENTIONS.
A New System of Electrical Lighting.

An ingeniously devised combination of a voltaic arc elec-
tric lamp with an air exhauster, arranged so that a vacuum
may be continually maintained about the carbons, has been
patented by Mr. Amedee M. G. Sebillot, of Denver,
Arapahoe county, Colorado, of which the annexedcutisan
illustration.

The carbons, A A’, which are attached to carbon hold-
ers are contained in a globe, B, and are attached to pistons,
D Dy, fitting in the cylinders, E E’, between which the globe,
B, is held, the ends of the cylinders fitting so closely against
the globe as to form an airtight joint. The carbon-holding
rods pass through packing boxes in the inner ends of the
cylinders, EE'. Screwrodsprovided with milled buttons at
the outer ends pass into threaded apertures in the pistons,
D D’. By turning thesescrewsthe carbons may be adjusted.
The screw rods are locked by screws, @ @’. An air channel
leads down through the wall of the cylin-
der, E, toa tube provided with a stopcock
which connects to the main chamber, M’,
of the compound air pump, from which
the airis continually pumped, so that when
the globe and the tank are in communica-
tion there will be a vacuum in the globe,
which will be maintained as the pumps
operate continuously.

Tle lamp is contained within a parabolic
mirror by which the rays of light are
thrown horizontally and downward. This
mirror. is arranged in the form of an overhanging circular
cornice on the top of a high tower, and a ring of the above
described lamps is arranged within it and below the over-
hanging part. The globe of every lamp must be connected
with the main tank of the air pump.

The compound air pump is composed of a series of air
pumps which regularly and gradually decrease in size, so
that the tank in which there is the most perfect vacuum will
be the largest.

The carbon holders are connected to the poles of an <€lec-
tric generator of any suitable kind, and a derrick is provided
for raising and lowering the device.

New Electric Arc Lamp.

We give an engraving of an improved electric arc lamp,
lately patented by Mr. Henry B. Sheridan, of Cleveland, O.
This lamp employs two- or four carbon rods converging to-
ward the point of combustion, and allowed to gravitate to-
ward each other, by a. friction escapement, coutrolled by a
differential magnet placed in a shunt cir-
cuit, and affected by the fluctuations of
the current.

The carbon rods are suspended by
chains frem drums of different diameters,
the positive carbon being connected with
the chain from the larger drum, and the
negative carbon being connected with the
chain from the smaller drum, so that not-
withstanding the difference in the rate of
the consumption of the two carbons; they
always maintain the arc at the same
point.

The construction is suchthat a strong
current holds the. carbons apart, and by
means of a pawl and ratchet arrangement the feeding device
separates them more or less, when the current is very.strong;
as, for example, when the carbons touch previous to light-
ing. In this case it separates them to form the arc, after
which the regulation is accomplished for the greater part by
releasing the arms as the current weakens, allowing the
carbons to approach sufficiently to maintain the standard

. | frame or easel.

/down upon the main portion, or

~ {upon the screw-thread on the

length of the arc.
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METALLURGICAL INVENTION,

An Improved Amalgamator.
A novel machine for amalgamating ores for the separation
of the precious metals from the waste mineral matter has
been patented by Mr. Angus McKellar, of Fort Douglass,

Utah, and is illustrated by the annexed engraving.

Upon a platform mounted on wheels, so that the machine
may be moved about, is a double vertical standard, Q, sup-
porting a central sleeve, Through this sleeve passes an up-
right vertically adjustable shaft, on the top of which is
keyed a bevel gear wheel, and on the bottom of which is
held by a set screw a rake consisting of cross bars having
downward projecting teeth. . In an upright arm of the
standard is pivoted a lever, whose forked end embraces the
upright shaft just below its bevel gear wheel, whereby the
shaft and rake can be elevated and lowered. Into the upper
portion of the standard, Q, is journaled a horizontal shaft,
to the inner end of which is attached a bevel gear wheel,
and to its outer a crank,
through which power is
applied for operating the
rake. Set loosely upon
the platform is a setthng
and amalgamating pan,
having in 1ts center a step
to receive the lower end
of the rake shaft when
the rake is in operation.
At the upper edge of the
pan is a discharge spout,
for the purpose of carry-
ing off the muddy water and smaller particles, and having
a screen at its inner end to prevent the escape of the sand
and metal. In the bottom of the pan is from one-fourth to
one-eighth of an inch of quicksilver, when ready for work,
and to this chemicals {may be added if desired. Powdered
mineral earth then being delivered into the pan, a small jet
of water is also introduced at the center, and therakebeing
lowered by the forked lever,so that the gear wheel of the
crank shaft shall mesh with the gear wheel of its shaft,
the crank is turned, and the rake is rotated uutil the mate-
rial is mixed to the consistence of mud, when the supply
of earth i shut off and a larger supply of water added,
and the rake is rotated in the opposite direction until muddy
water ceases to low. The operator thenskimsotfthe upper
layer of sand and ore that is free from gold. The wash-
ing and skimming are repeated several times, when the pan
is removed and its contents submitted to the usual opera-
tions for separating the gold and quicksilver.

-

MISCELLANEOUS INVENTIONS.
New Picture Exhibitor.

An invention for exhibiting ornaniental cards, and which
gives more ornamental effect than is ordinarily furnished,
has been lately patented by Mr. Augustus Lueckel, of
Brooklyn, N. Y.

This is a combination of a folding card with a supporting
The supporting frame is a sheet of card-
board having a portion cut out, to form a supporting leg,
which holds the frame at a proper
inclination.

The folding card consists of a
main portion attached to the card-
bourd, and leaf portions attached to
the main portions by flexible con-
nection, so that they may be folded

B

opened out, as shown in the en-
graving,

On the face of the main card.is a picture, and both sides
of the hinged portions are similarly ornamented, so that five
separate pictures are given.

Around the edges of the body card is a bordering of.ruffed
or plain material, and fringe is added as a finish. The cards
mounted in this way are highly ornamental, and are dis-
played to the best advantage.

A Novel Spinning Top.

Mr. Johnathan Hill, of New York city, has patented a
novel spinning top, of which the accompanying engraving
is a good illustration.

The top, A, is made of any suitable material, and is pro-
In the

vided with the ordinary point, upon which it spins.
center, at the top, is formed
a screw hole, fitting loosely

lower end of a spindle which
passes through and runs free-
ly in a hole formed in a slot
at one end of the handle, E,
and is retained in its place by
a head formed above the han-
dle, and a collar which fits tightly on the spindle under
the handle.

The top is screwed to the spindle, and the spindle turned
still further to-wind a cord which is fastened to it in the
recess of the handle. When the cord is drawn the spindle
is turned in the direction to screw it into the top, and when
it is wholly unwound it stops the spindle, and the momen-
tum of the top causes it to run off the spindle and spin upon
the surface, over which it is held until its momentum is ex-
hausted.
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Metal Roofing Plate.

Mr. John Walter, of Nashville, Davidson Co., Tenn., has
patented a new metal roofing plate for houses, that has
novel features, illustrated by the annexed cut.

The plate, A, may be of any desirable size, and is formed
with two parallel corrugations, @ @', near one of its lateral
edges, =0 constructed that the inner corrugation, a, shall
serve as a catch to hold another plate placed at its side, and
the outer, o, shall form with the inner one a gutter, , for
carrying off any water that may enter the seam. Adjacent
to the outer corrugation is a flinge, having perforations,
through which the plate may be nailed to the roof. The
opposite lateral edge of the plate is formed with a single
broad corrugation, adapted to cover the corrugations and
gutter of the adjacent plate, and its ex-
treme edge is bent under to form a catch,
which is to engage with the inner corru-
gation, @, of its adjacent plate, forming a |
waterproof seam. The plates are laid in
horizontal layers, the upper layer overlap- |
ping the next lower one, and are provided |
with a horizontal corrugation, ¢, extend-
ing across nearly to the lateral corruga-
tions, and at such a distance from the extreme top edge of
the plate that the lower end of the plate overlapping it shall
form a seam therewith, and by means of an upward inclina-
tion given to the upper edge of the plate, any water passing
up between the plates is prevented from flooding the seam.
Each plate is constructed with a central Y-shaped corruga-
tion, and a corrugation having the shape of an arrow head
located between the forks of the Y, the corrugations serving |
to guide the water to the right and left hand sides of the!
plate to the gutters, where flooding is less liable to ensue. |

|

A New Horse Detacher. |

The irrvention illustrated by the annexed cut is a device
to facilitate the atlaching and detaching of the traces of
horses from the whiffletree, especially for detaching in cases
of danger when the horses run or fall, and is a spring actu-
ated bolt for holding the traces, which can be withdrawn by
devices operated from the driver’s seit, and releasing the
horse instantaneously. With this device many accidents of
daily occurrence might be prevented and many lives saved.
A bolt, A, slides in a casing, B, and is provided with a
socket, C, for the trace, D, the end of which must be in a
horizontal position. The bolt must be of such length as to
cross the socket, and is provided with a removable hedd,
which rests on the top of the casing when it is in its lowest
position. A spiral spring, F, surrounds
the bolt and rests against the underside of
the top of the casing, and against an an-
pular ridge, G, on the bolt, thesspring
pressing the bolt downward. The ridge
has a stud projecting through a vertical
slot in the casing, which rests on a spiral
shoulder of a small cylinder, H, pivoted
on a projection of the casing, and has an
arm, J, extending backward from the
whiffletree. A casing, B, is fastened to
each end of the whiffletree. A latch lever, K, provided
with a handle, and a vertical stud, M, is pivoted on the top
of the casing, B. The casings at either end of the whiffle-
tree are connected by a rod, N, through the levers, J, one of
the levers having an extension, N',

To fasten the traces to the holders, the cylinder, H, is ro-
tated, by means not shown, carrying up the studs, G, thereby
raising the bolts, under the head of which the stud, M, is
thrown by the latch, K, and permitting the trace to be
inserted in the socket, C. The latch is then reversed and
the bolt is forced through the opening in the trace by the
spring, F. All that is necessary in case of danger is to
rotate the cylinder, H, as before, when the bolts will be
raised and thetraces released. Theabove device is patented
by Heinrich Fleischhauer, of Berlin, Germany.

Improvement in Shirts,

This improvement relates to certain novel features appli-
cable to dress and fancy shirts of flannel, in part or as a
whole. This shirt is of the usual construction except as
hereinafter described. Asshown by the accompanying en-
graving, openings are formed in
the lower part of the shirtbody,
front and back, instead of at the
sides as usual. These openings
extend from the bottom any de-
sired distance upward, and by
their position allow the shirt to
open or give way sidewise, or in
the direction most natural and
convenient. By this construc-
tion the shirt may be made
longer and still readily kept
down to its place, and there will be no danger of the shirt
being torn by strain. The shirt is also made with an open
bosom formed to button by means of inner flaps (which do
not show in the engraving) attached at the inside. The
outer flaps, formed by the main body of the garment, are
made with eyelets through which a lacing cord is strung, so
that they may be drawn up as closely as desired. This lac-
ing is more reliable and stronger than buttons, and gives an
ornamental appearance to the bosom that is so desirable on
fancy flannel shirts.

The shirt is provided with a collar or neck band of ordi- 'shown in the engraving, which is a central vertical section
pary construction, and between the sides of the doubled of a smokestack containing the spark arrester.
strip forming the band a collar is attached, sothat the collar, | As will be readily seet the device can be easily secured in
when turned inward, hangs straight below the band, and smokestacks of ordinary construction, and easily removed
the band may be used with a separatecollar as usual. The ' for repairs or other purposes.” The invention consists of a
collar may also be turned outside for use in place of a sepa- | series of peculiar'y shaped rings placed one above the other.
rate collar. i The lower ring, A, is formed with a flange on its circum-

With dress shirts this reversiblecollar avoids the necessity | ference, which is provided with holes for Lolting or riveting
of changing the garment when the collar is slightly soiled, it to the smokestack The inner
as the fixed collar can be turned in and another puton. | edge of this plate is formed with a

With flannel shirts it gives the advantage of a collar of | downward flange, to form an annu-
the same material, which, with a lawn-tennis shirt, can be ilar chamber to collect the sparks on
worn in the field and afterward readily replaced by another | the under side of the plate.
when the appearance of ordinary dress is desired. Supported by and above this

The above novel improveinent in shirts is the invention of | ring there is an annular plate of
Mr. Isaac Schoeer, of New York city, for which he has ob- | smaller diameter, formed with out-
tained a patent. side and inside downward flanges.
Above this plate and supported by
! posts is another similar plate, only smaller in diameter, and
above this is still another of similar description, but still
smaller. Above this last plate there is a solid plate formed
with a downward flange on its circumference, which is placed
above the central passage formed by the central openings
through the 1"1ngs and arrests the sparks that pass the annu-
lar rings.

By this construction all the sparks are arrested and de-
flected back .into the stack, while plenty of room is given for
smoke, steam, and draught.

Improved Apparatus for Raising Beer, etc.

Messrs. Peter J. Catterall and Edward Birch, both of Man-
chester, Lancaster county, England, have patented, both in
this couatry and in England, animproved method and appa-
ratus for raising liquids from vessels in a cellar to other parts
of the building, without the exertion of hand labor. This
object is attained by thedeviceillustrated by the accompany-
ing engraving.

The tap of a barrel containing liquid to be raised, is con-
nected one end of a flexible tube, the other end of
which is connected to a back pressure valve, communicating
with the upper part of a chamber, E. This chamber is made
in halves, and a diaphragm, f, i
of flexible material is placed be-
tween the two halves, which are
then bolted together. The dia-
phragm effectually prevents any
liquid in the upper part of the
chamber from mingling with the
water in the lower. The upper
part of the chamber communi-
cates through the valve, g, and
pipe, %, with the tap, &. The
lower part is fitted to a water
chest, J, to which water is ad-
mitted through a three-way
valve, k, and pipe from the cis-
tern, m. Thetaphasa weighted lever, and to its lower part
is screwed a waste pipe. To theleveris attacheda cord, the
other end of which is fastened to a treadle near the floor be-
low the tap, ¢.

The liquid to be raised lows through the flexible tube and
back pressure valve into the chamber, E, forcing the dia-
phragm, f, into the position shownin the engraving. When
the liquid is to be drawn the tap, ¢, is opened, the treadle is
operated so as to turn the three-way tap, and water is admit-
ted into the lower part of the chamber, E, the pressure of
the water forcing up the diaphragm, and the back pressure |
valve preventing the liquid from flowing back to the vessel, 1t J
is forced through the pipe, %, to the tap, ¢.

When sufficient liquid is drawn the treadle is reieased, the
weighted lever turning the three-way valve, shutting off the
water from the chamber, E, and allowing it to escape at the
waste pipe.

An Improved Stiffening Frame for Buckboard
Wagons.

An improved buckboard for wagons is patented by
Messrs. Israel Joubert and Sydney W. Yattau, of Port
Henry, Essex county, N. Y., and is clearly shown in the
annexed drawing. :

This is a buckboard of the usual construction, composed
of a series of parallel and upwardly curved spring slats, hav-
ing openings hetwéen them and secured to transverse end
bars and a middle cross bar. The transverse bars are se-
cured to the foreand hind
axles of a wagon, and the
buckboard serves as a
reach for connecting the
axles and as a spring. An
improvedstiffening frame,
composed of a series of
parallel wooden slats that
are curved downwardly or in an opposite direction to the
spring slats of the buckboard, are secured at their endg to
transverse bars to which the bottom of a wagon body is se-
cured. The spring slats of the stiffening bar are inserted
in the openings between the slats of the buckboard, and they
are secured at their middles by the middle transverse bar of
the buckboard, while the transverse bars of the stiffening
frame rest on the slats of the buckboard.

This construction materially strengthens and stiffens the

spring of the buckboard and renders it more durable, and
| the wagon body can be elevated as desired by shortening the
stiffening frame.

A New Bird Cage Perch.

Mr. Joseph Bagot, of Brooklyn, N. Y., has invented an
improvement in perches for bird cages. The perch is formed

In the manufacture of flour of fine grade the great deside- I of rubber, and has hooks attached to its ends for fastening

ratum is to remove the hull of the wheat as completely as the perch between the wires of the cage. Ferrules are

possible. In order to do this it has been found most expe- 'placed upon the ends of the perch and catches inserted in

dient to toughen the hull so that it may be removed in com- the ends; by this construction the perch and catches are

paratively large pieces. .A device lately patented by Mr. | firmly connected. Thecatches have hook-shaped outer ends

Cyrus ' Hanna, of Pittsburg, Allegheny county, Pa., and 'and wedge-shaped inner ends.

shown in the accompanying engraving, seems admirably ! In the engraving shown, A is the rubber perch of- suit-

adapted to do this work. able diameter, preferably of

A is an outside cylinder, and B C are inside cylinders of tubular form, and of such

an apparatus for steaming and heating wheat for the purpose length as the size of the cage
of toughening and expanding the hull preparatory to grind- may require. Upon the ends
ing. A pipe conductssteam into the center of the cylinder, of the perch are placed fer-
C, from which it passesthrough tubes into the annular space rules, also catches, to engage
between the cylinders, A B, insur- with the bars of the cage.
ing an even heat in both the inner These catches are extended
and outer cylinders. The grain en- inside the ends of the perch
ters the apparatus at its top and and are made wedge-shaped, the small end of the wedge
passes through the annular space toward the catch.
surrounding the inner cylinder, C, The manner of uniting the perch and catch is so well
thus passing between two metal sur- shown in the accompanying engraving that it needs no fur-
faces which are evenly heated. As ther explanation. '
a consequence the grain also be- The perch should be made of such length that when
comes heated before reaching the applied to the cage the temsion will prevent its sagging
conical discharge end of the appara- by the weight of the bird. This perch has important
tus. The grain is deflected alter- advantages over the ordinary perch, as any parasite that
nately in opposite directions by cir- may infest the birds will crawl into the interior of the hol-
cumferential corrugations, whose - [low perch and can be readily destroyed. 'The perches are
upper sides are long and inclined and undersides are short _easily removed and cleaned, and being soft do not injure the
and abrupt, and alternate in positions, so that the wheat will feet of the birds. The elasticity of the rubber allows the
stide from one on to the other as it descends through the perches to be stretched so that they can be applied to differ-
apparatus. ent sized cages.

The wheat is first moistened by steam emitted from the, e
perforated cone in the top of the device, and the hull is A Novel Automatic Alarm Signal. .
toughened, and the subsequent heating serves to dry out the' A novel alarm operated automatically, to give a series of
surplus moisture and leave the hull expanded and in a con- €Xplosions at stated intervals of time, is patented by Hirain

dition to admit of its easy removal by the grinding stones. A- Eaton, of Manchester, Kennebec county, Me. The con-
- struction of the signal is shown in the accompanying cut.

In a box, E, there is a series of barrels that load at the
A novel spark arrester for locomotives, patented by Mr. muzzles and are discharged by means of percussion caps.
George 8. Cook, of Windsor, Nova Scotia, is very clearly | They are secured in a cast metal breech block that isformed

A Wheat Steamer and Heater.

Spark Arrester.
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with a series of nipples upon which caps are placed for ex-
plosion, the nipples being perforated to conduct the flame
from the cap to the powder in the barrels. The block is 80 |
attached to the hinged board, C, that the barrels may be|
tipped up entirely within the box, which position they will
occupy when not in use. When in use the barrelsare tipped
down, so that the muzzles will project out of the box, and
the nipples are in position to be struck by the springs;F,
formed on their under side with projectionsthat act as ex-
ploders for the caps.
These springs are clamped
at their rear end to the
board, C, and may be bent
upward and backward to
be held and released by
proper cdevices.

When they are cocked
they are held in that posi-
tion by the linked wires,
g, and the pivoted arms,
J» the wires being of such length that they will be retained
under the rods, j, when they are at right angles with the
wires, but will be released when the rods are moved to a
greater angle, and thus the springs are released. The mov-
ing the rods for the release of the wires is accomplished by
the waveling block, L, fitted in suitable ways, formed in the
slotted plate, K. The block is moved by the clock, M,
attached to it by a cord passing over the spindle, {, which is
turned by the hour post of the clock. Attached to the spin-
dle, 7, is a cord and weight, which, when the traveling block
is carried to the end of the slotted plate, will be wound up
to assist in returning it.

The explosions will occur at regulated intervals, which
may be varied by increasing or decreasing the speed of the
spindle, and the device may be used as a fog or other sig-
naj, and is especially useful in. frightening away mischie-
vous birds from corn and rice fields, and requires no atten-
tion except to wind the clock and charge the barrels.

Trunk for Cotton Openers.

A simple and novel device for cleaning the trunks in
which the dust ard sand are collected that drop from cotton
as it passes from the opening machine to the picker, is
shown in the accompanying engraving.

The trunk of this cotton opening machine has a grating,
and its bottom is composed of a series of pivoted boards,
which have on their under sides projections to which
are attached weights, which keep the sections in a
horizontal position. A car runs on tracks or rails below
the trunk. A cam provided on its outer end with a
number of teeth is attached by a bar to two cogged end
bars engaging with the cog wheels on the end of the
shaft. A sprocket wheel is mounted on the shaft,
and a chain passes over the
wheel down to the floor of ¢
the room in which the trunk
is located. !

When the cotton passes |
through the trunk the sand
and dust fall through the
grating upon the tilting sec-
tions and accumulate. The
caris drawn forward, causing
the cam to strike the projec-
tion on the under side of the
section, causing it to tilt, the
sand and dust sliding down
the sectioit into the car. As
the cam is toothed it will vi-
brate the sections, causing the sand and dust to slide off more
rapidly. Toprevent thedirt from accumulating at one end
of the car the cammay be adjusted to different positions by
rotating the sprocket wheel by means of the chain moving
the racks and cam forward or backward more or less.

The patentees of this device are Messrs. Patrick Rowe.
and James M. Scanlan, of Lowell, Middlesex county, Mass.

An Improved Fish Trap.

In the accompanying engraving is shown a new fish trap
patented by Mr. Major B. Marshall, of Vienna, ‘Dorchester
county, Md. This trap is formed by driving a series of sta-
tionary poles in the bed of a stream near one of its banks,

so as to form an outline, preferably of spear-head shape, two
concentric oblong figures provided with openings in their
sides, lying opposite each other, and a wing leading from
the bank of the stream to the openings, as shown in the
engraving. Alongs1de and parallel to these statlouary
poles is set a series of runner poles in the bed of the stream.
A net, closed at its sides and bottom and conforming
to the form of the spear head, is provided at .each of

 cheap.

pass through holesin each of the runner poles near the bot-
tom of the pole. The cords are then passed upward and
secured to the stationary poles. The upper edge of the net
isalsosecured to the stationary poles. By this construction
the net can be drawn down into position by the cords, and
when it becomes filled with fish the cords may be unlashed
from the stationary posts and the net raised and the fish
removed. The outer oblong figure formed by the stationary
and runner poles is inclosed on its outer side by a net
secured at its upper edge to the stationary poles, and at its
lower edge to the runner poles. By the peculiar form of the
oblong nets, and by the leader placed from these nets to the
shore, the fish in the stream are turned into a series of chan-
nels that lead into the spear-head shaped net through a net-
ted funnel which passes through an opening in the end
toward the oblong nets,

An Improved Cylinder for Hominy DMills.

Mr. Theodore Hudnut, of Terre Haute, Vigo county, Ind.,
has patented an improved form of cutter carrying cylinder
shafts, and modes of attaching cutters thereto, of which the
accompanying engraving is an illustration. An iron or steel
shaft, of suitable length and size for the purpose, has fitted
upon it a wood shaft that is as much shorter than the iron
shaft as is necessary to have the latter project to form jour-
nals, upon which it revolves and to receive gearing for turn-
ing it. The wood shaft is secured to the iron by means of
collars at its ends that, are keyed to the iron shaft and bolted
to the wood, and -has four or more plain sides, each side
having a metal plate attached to it. These plates have lugs
at intervals of the same distance apart it is required to have
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the cutters, and are arranged transversely to the plates, and
the lugs of one row are placed in such relation to those of
the next row that they form broken spirals around the
shaft. The cutters are steel plates the inner points of
whose cutting edges project over a true circle struck from |
the center of the shaft, are bolted to arms between them, and
the arms are bolted to the lugs on plates of the shaft, being
laid across said plates, so that they are confined against turn-
ing on the bolts by the plates. The collars of the shafts
have broad plano-convex plates attached that keep the grain
away from the bearings and'in contact with the cutters.

A Jointed Spring Bed.

Mr. Clinton 8. Colgrove, of Winchester, Franklin county,
Tenn., has patented an improvement in spring beds, of
which the annexed engraving is an illustration. The frame
is composed of end crossbars, A, at head and foot, side bars,
B, and intermediate bars that are secured at their ends upon
the upper side of the crossbars, A, the side bars, B, being
secured to the under side of the same. At the head of the
frame the intermediatebars, C, are formed with the notches,
¢, and to the outside of these bars are hinged arms, D, that
are provided with hinged pawls, the lower ends of which
engage in the notches, ¢, of the intermediate bars, for rais-
ing and supporting the head of the bed bottom. These

pawls are connected by a cross-piece to cause them to act
together, as one pawl or brace. Across the bars, C, and the
arms, D, areplaced slats upon which the coiled cone springs,
G, are placed. Between the ends of the slats and the side
bars, B, are placed the series of side bottom springs which
support the ends of the plate. After the coil springs, G, are
secured upon the slats of the bed bottom, they are coupled
together by wires which are bent to forma square and to
interlace with the upper coils in such manner that four coils
are bound together by each of the squares, which are united
to the coils by twisting in the ordinary manner, making an
effective, easily applied, cheap, and firm coupling. By
means of the arms, D, and their pawls, the head portion of
the bed bottom can be easily raised to any heightto suit the
occupant, or may be lowered on a level with the main por-
tion, thus providing a bed bottom that is very complete and

|

Improved Ice House,

An ice house capable of freezing large blocks of ice with-
out the use of artificially cooled air in the house itself, is
patented by Arthur von Krause and Mathias Kuhnen, of
Blauveltville, Rockland county, N. Y.

The device is illustrated by the accompanying engraving, |
in which is shown an ice house constructed with a water
tank, B, in its upper part; the tank being provided with a |

its - angles, at the bottom of the met, -with cords, /, which

series of slender downward pro;ectmg funnels, the centers of
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which are separated from eight to twelve inches each way.
The lower ends of the funnels fit in apertures, in a horizon-
tal partition arranged a short distance below the tank, and
forming the top of the
icechamber, E. From
each funnel a wire ex-
tends down to the bot-
tom of the ice chamber,
being supported by the
funnels. The house is
constructed with outer
and inner walls, K, L,
an air space being
formed between them.
The wall, K, has an
opening near its top,
and L has a series of openings from top to bottom. A suc-
tion fan, P, is provided to draw the air out from the build-
ing.

%Vheu the fan is operated it will draw the air out of the
air chamber, E, and fresh cool air will enter through ‘the
openings, K, L, in the walls, circulating through the ice
chamber. Water from the tank will low through the fun-
nels, only sufficient being admitted to the tank to cause the
water to flow down the wires in thin layers. The cold air
circulating in the chamber causes the water on the wires to
congeal, and the layers gradually thicken until the space be-
tween them is filled. A solid block of ice eight feet square
has been formed in this manner at 34° Fabrenheit.

4

Combined Percolator and Still,

The accompanying engraving shows a central vertical sec-
tion of an improved combined percolator and still, which is
the invention of Mr. Byron Fennor, of Westfield, Chautau-
qua County, N. Y., who has recently received letters patent
for it.

It is often a great convenience for persons who are obliged
to distill and make decoctions to have an apparatus that is
not coniplicated that may be used for either purpose and still
be effectual. The device shown is of this kind.

The percolator, A, in which is placed the material from
which the stréngth is to be obtained, is cone shaped, and
formed at the upper edge with a flange, by which it is sus-
pended in' the heating tank, B. The bottom of the percola-

{ tor has an opening which communicates with the lateral

tube, C. This tube registers with a hole in the tank, and a
flanged stop cock is screwed into the end of it, which serves
to keep the percolator in
place, and make a tight
joint over the hole in the
tank.

A perforated diaphragm
is placed in the bottom of
the percolator which pre-
vents the materials used
from obstructing the low
of the menstruum from
the bottom.

The still attachment, E,
is of larger diameter than
the tank, and when in
place the bottom of it
rests in the annular cham-
ber which surrounds the
top of the tank, and
should be filled with water when the still is used to seal the
joint between the two parts of the apparatus.

A short distance above the lower edge of the still attach-
ment a cone-shaped flange is attached, which forms an annu-
lar gutter around the inside of the still, and conducts the
distillate which flows from the condenser to the pipe, f.

The condenser is formed by securing a conical partition
below the upper edge of the still and forming the receptacle,
H, in which there is water or ice, and by which the vapors
that arise from the percolator are condensed and flow . into

| the gutter and out of the pipe, f.

When the device is used for any purpose where heat should
be maintained, water is admitted to the tank, B, through the
pipe, f, and heat applied to the tank, being communicated
to the percolator only through the medium of the water.

When the still is removed a cover, shown by dotted lines,
may be used.

While this invention is here shown as adapted to pharma-
ceutical uses, it is obvious that it may be built upon a large
scale and used for other purposes.

A hair-pin which, when inserted in the hair, will so grasp
and hold the lock or mass of hair inclosed within the
prongs that the hair-pin will not be liable to drop or work

’ out from the hair, has been patented by Mary T. Foote, of

{ Boston, Mass. The ends of the hair-pin are first bent out
and then in toward each other, soas to form at the point a
clasp which seizes and holds a lock of hair, and the exte
rior shoulders of which bent portion also prevent the pin
from slipping out.

Mr. Thomas A. Andrews, of Seagoville, Texas, has
patented an improved coffee and spice mill. =The invention
consists in a coffeeand spice mill having a hopper provided
with arms for attaching the mill to a wall and for supporting
the gear-wheel formed upon it, an inner cone-burr formed
solid with the hopper, an outer shell-burr suspended from and
swiveled to the inner burr by a cross-bar, rod, and handuout,
and the gear-wheelsand crank for rotating the outer burr
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Ihe Chargefor Insertion under this head is One Dollar
a line for each insertion ; about eight words to a line.
Advertisements must be received at publication office
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Saw Filer and Clamp. Saves labor and files. Circu-

lars free. W, Taft & Co., Tolland, Conn.
For Sale.—A 6 x 12 DoubleCylinder Otis Hoisting En-
gine, nearly new. Rich,120 N. 6th St., Philasdlelphia, Pa.

Ask for Hard Rubber Triangles, Curves, Scales,
Squares, etc., made by Keuffel & Esser; the best drawing
implements out; all warranted true; exchanged if not
80. Don’t buy imitations.

Chicago News.—Messrs. Armour Dalc & Co.’s im-
mense new corn sheds, cor. of Sixteenth St. and Oakley
Ave., are being roofed with H. W. Johns’ Asbestos Roof-
ing. More than fifty thousand square feet of roofing are
required.

Manufacturers and Patentees of Meritorious Articles
should write J.M.M. Conrad, 232 Baltimore st., Baltimore,
Mad.,who has special facilities for introducing new goods.

Drop Forgings. Billings & Spencer Co., Hartford, Ct.

“T. New, 32 John St.. New York. has sold and applied
over iftymillion feet of his Prepared Roofing,the major
partbeing placed upon manufacturing establishments.”
—SCIENTIFIC AMERICAN.

Agents Wanted.—None but intelligent and energetic
need apply. Must furnish good recommendations, or no
notice will be taken of applications. Exclusive territory
will be given up to May 15. 1882. Agents are now making

from $10 to $15 a day. Address, for terms, The Infalli- |

ble Coin Scale Co., 267 Broadway, New York city.
Improved Skinner Portable Engines. Erie, Pa.
Jas.F.Hotchkiss, 84 John St.,N.Y.: Send me your
free book entitled * How to Keep Boilers Clean,” con-
taining useful information for steam users & engineers.
(Forward above by postal or letter; mention this paper.)
Steel Stamps and Pattern Letters. The best made. J.
F.\.Dorman,2l German St.,Baltimore. Catalogue free.
Draughtsman’s Sensitive Paper.T.H.McCollin,Phila.,a.
Abbe Bolt Forging Machines and Palmer Power Ham-
mers a specialty. S.C.Forsaith & Co., Manchester. N.H.
Machinery for Light Manufacturing, on hand and
built to order. E. E. Garvin & Co., 139 Center St., N. Y.
For Power & Economy, Alcott’s Turbine, Mt.Holly, N. J.
Combination Roll and Rubber Co., 27 Barclay St.,
N.Y. Wringer Rolls and Mouided Goods Specialties.
Proesses & Dies (fruit cans) Ayar Mach.Wks,, Salem,N.dJ.
Latest Improved Diamond Drills. Send for circular
to M. C. Bullock, 80 to 88 Market St., Chicago, 111.
Wood -Working Machinery of Improved Design and
Workmanship. Cordesman, Egan & Co., Cincinnati, O.
Cope & Maxwell M’f’g Co.’s Pump adv., page 263.
Supplement Catalogue.—Persons in pursuit of infor-
mation on any special engineering. mechanical, or scien-
tific subject, can have catalogue of contents of the Sct-
ENTIFIC AMERICAN SUPPLEMINT sent to them free.
The SUPPLIMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physi-
cal science. Address Munn & Co.. Publishers, New York.
For Mill Mach’y & Mill Furnishiug. see illus. adv. p.252.
Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
‘Works. Drinker 8t., ’hiladelphia. P’a.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.
‘List 27.—Description of 3,030 new and second-hand

Machines, now ready for distribution. Send stamp for
same. S.C.Forsaith & Co.,Manchester,N.11.,and N.Y.city.

Presses, Dies, Tools for working Sheet Metals, etc.
Fruit and other Can 1'ools. E.W. Bliss. Brooklyn, N. Y.

C. B. Rogers & Co., Norwich, Conn., Wood Working
Machinery of every kind. See adv., page 270.

Electric Lights.—Thomson Houston System of the Arc
type. Estimates given and contracts made. 631 Arch,Phil

The Sweetland Chuck. See illus. adv., p. 270.
Machine Knives for Wood-working Machinery, Book

Binders, and Paper Mills. Also manufacturers of Solo-
man’s Parallel Vise, Taylor. Stiles & Co..Riegelsville.N.J.

4to40 H P. Steam Engines. See adv. p. 285.

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O’Brien, Wf'rs, 23d St., above Race, Phila., Pa.

Peck's Patent Drop Press. See adv., page 220.

For best Portable Forges and Blacksmiths’® Hand
Blowers, address Buffalo Forge Co., Buffalo, N. Y.
Brass & Copper in sheets, wire & blanks. See ad. p. 285.
Tihe Chester Steel Castings Co., office 407 Library St.,
Philadelphia, Pa..can prove by 15,000 Crank Shafts,and

10,000 Gear Wheels, now in use, the superiority of their
Castings overall others. Circularand price list free.

Paragon School Desk Extension Slid8s. See adv. p.285.

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

Ball’s Variable Cut-off Engine. See adv., page 286.

Tight and Slack Barrel machinery a speciaity. John
Greenwood & Co., Rochester,N. Y. See illus. adv. p.286.

Patent Key Seat Cutter. See page 285.

Millstone Dressing Diamonds. Simple, effective, and
durable. J. fyickinson, 64 Nassau street, New York.

Supplee Steam Engine. See adv. p. 221,

Lehigh Valley Emery and Corundum Wheels are ac-
knowledged to be the safest, freest cutting, and most
durable wheels in use. Write for prices, stating sizes
youuse. L.V.E. W, Co., Lehighton, Pa.

Drop Hammers. Power Shears, Punching Presses, Die
Sinkers. ‘The Pratt & Whitney Co., Hartford, Conn.-,

Saw Mill Machinery. Stearns MFfg. Co. See p."286.
e —

NEW BOOKS A!I PUBLIGATIONS *

THE STUDENT'S G—U’IDI:. N QUANTITATIVE
‘Anavysis. By H. Carrington Bolton,
Ph.D. New Y‘ork John Wiley & Sons,

This guide is inf; enied as 'ah introduction to Fresenius’s
¢ system,” as used-in ‘the Columbia School of Mines.

It gives speciflc directiénd’for making thirty-six typical

analyses, and appears to he well suited to its purpgse |
of smoothmg the way to att intelligent use of the more
difficilt text books named; -

THE ScieNTIFIC Basis oF NATioNAL Pro-
GRESS, INCLUDING THAT OF MORALITY.
By George Gore, LL.D., F.R 8. Lon-
don: Williams & Norgate.

Dr. Gore’s thesis is that nations advance by new
knowledge. The investigator discovers some new mat-
ter, combination, fact, or law: the inventor promptly
applies it to the advancement of national wealth and
power. The investigator and inventor may be one per-
son; but in all cases the discovery precedes the appli-
cation. And while the application brings wealth to
the inventor, the investigator, pure and simple, usually
gainsg little or nothing. Hence the necesgity of making
special provisions for the promotion of original scien-
tific research, the direct source of the new khowledge
whence comes all national progress, moral as well as
material.

THE OccuLT WoORLD. By A. P. Sinnett.
Boston: Calby & Rich. $1.

Mr. Sinnett writes very earnestly and confidently of
the magical power and knowledge of the adepts of
**Occultism;” ofthe Theosophical Society anrd their
recent performances in India; and of the teachings of
occult philosophy. He seems always on the point of
telling something credible, but he never does. The ra-
tional mind of the West, unlike that of Asia, is more
impressed by evidence thanby sheer assertion, however
bold; and it will require something more than tricks
with cigarettes and saucers to convince the Western
World that the adepts of *‘ occultism ** have unlimited
knowledge and power o work miracles at will.

g x}ue‘lrnzﬁ

HINTS TO CORRESPONDENTS.

No attention will be paid to communications unless
accompanied with the full name and address of the
writer.

Namesand addresses of correspondents will not be
given to inquirers.

‘Werenew our request that correspondents, in referring
to formeranswersorarticles, will be kind enough to
name tbie date of the paper and the page, or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
shouid remit from $1 .o $5, according to the subject,
as we cannol. be expected to spend time and labor to
obtain such information without remuneration.

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to in these columns may be had at this
office. Price 10 cents each.

Correspondents sending samples of minerals, etc.,
for examination, should be careful to distinctly mark or
label their specimens 80 as to avoid error in their 1denn-
fication.

(1) Mrs. 8. M. A. asks: What Kkind of
toolsare commonly employed in the manufacture of
artificial flowers? A. The principal tools nsed by arti-
flcial florists are: Stamps, an arrangement of knives of
various sizes and shapes by means of which leaves and
petals are cut ont. The materidl to be shaped is laid,
folded several times, upon a leaden table, and the stamp
is driven through it with a hammer or mallet. This
part of the work is usually done by men. Moulds
called veiners, as the name indicates, employed to
vein the leaves; burnighers of glass or agate give the
leaves the appearance of most real foliage and flowers.
As a rule, the florists’ fingers, guided by taste and skill,
are found better than other mechanical appliances.
The best flowers are painted by hand. See *‘Diction-
naire Universel du XIX. Siecle,” Larousse, art. *‘Fleurs
Artificielles;” and * Art of Making Paper Flowers,” by
Mrs. Bartlett (New York).

(2 F. A. A. asks: Do you know of any
metal or combinations of metals that will not expand
and contract with the heat and cold, and which will
have a degree of hardness equal to steel drawn to a low
blue? I think T have heard that palladium is not
affected. A. We know of no suchmetal or alloy. Pal-
ladium, in common with other metals, is alterable by
variation, of temperature. Consult Guitter’s ** Metallic
Alloys.”

(8) J. V. C. asks: What size engine will I
need to drive a portable saw mill for sawing three foot
maple logs? A. It will depend upon the quantity you
wish to saw per day. You may use a 15 horse engine
or a 40 horse engine. A good 20 horse power engine
will saw about 10,000 feet per day.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

W.H. G.—No. 1. Quartz and pyroxene. No. 2. Al-
tered quartzose Fock, containing a little selenite. No.
3. Red jasper. No. 4. Vein quartz with calciferous clay
selvage. No. 5. A ferruginous quartz rock. Nos. 2, 4,
and 5 may contain traces of precious metals. Assays
will be necessary to determine this.—W.M. E.—It is
an impure hornblende rock and probiably contains
nothing of value.—A. E. U.—Sample of ‘‘fiber’ received,
but no letter.—H. Z.—Hematitic argillite, containing a
small quantity of molybdenite.—H. A. 1.—It is a com-
mon clay slate—not what is sometimes called ‘*blossom.

| It cannot be strictly considered as anindication of coal.
. —Rev. H. C. 8.—1It is a nodule of partially altered iron

pytites, iron sulphide. Not valuable.—J. V. McC.—Itis
sulphide of iron, pyrites, of very little value—R. W.—
The ocher is of fair quality, but somewhat coarse and
gritty. It will be necessary to grind it ﬁner Address
some manufacturer of paints.

COMMUNICATIONS REE}EIVED.

On the Liver Fluke. By R. W.S.
On the Expidsion of a Sawmill BOxler. ByH. J.B.

.Case. See Bookcase.

Cuspidor, W. F. Malloy.... ...

‘Dental bracket, Hi. C. Merrill....

[OFF1CIAL.]}

INDEX OF INVENTIONS

FOR WHICH
Letters Fatent of the United States were
Granted in the Week Ending
April 18, 1882,

AND EACH BEARING THAT DATE,
['I'hose marked (r) are reissued patents.]

prmted copy of the g ecrﬂcatmn and drawin, te of any
patent in the annexed list, also ot any paten issued
since 1866, will be furnished from this office tor 25 cents.
In ordering please state the number and date of the
patent desired and remit to Munn & Co., 261 Broad-
way. corner of Warren Street, New York city. We
also furnish copies ot patents granted prior to 1866;
but at increased cost, as the specifications not bemg
printed, must be COpled by hand.

Adding machine, F. Plumb. .. 256,591
Advertising table, W. Wilson . 256,780
Amalgamator, C. Pontez . 256,733
Apparatus for administering m]ectlons, P. V
Schenck . .. 256,745
Atomizer, J. Beggs ....... .. 256,621
Auger, earth, W. Brunner.. .. 256457
Axle lubricator, vehicle. E. Firth. ... 256,664
Axle skein, J. & P. Herrmann.. . 256,681
Axle skein, wagon, J. Sandage. 256,144
Bar. See Chain cross bar.
Barrel, J. J. Liick.
Battery. See Galvanic battery.
Batting, Smith & Beale ....
Bed bottom, E. B. Huli..
Bed fastening, P. Forg...
Bedstead, F. G. Ford
Bedstead, bureau, Maasch & Bertram...
Bedstead, wardrobe, E. Ortlepp
Beer, cooling, D. W. Davis
Beer drawing apparatus, C. A. Maus. .. 26,7117
Beer, manufacture of root or tonic, L. Becker.... 256.536
Bell for table ware, call. Miller & Berry. ... . .. 256,722
Bell, gong. G. B. Owen. .. 256,727
Belt, electric, T. W. Wuhams . 256,526
Belting, method of and implement for uni mgthe
endsof, W. M. Whiting.....
Bier, C. J. Everhard

... 256,491

255,603
256.694
256,560
.. 256,666
. 256,112
.. 256,497
. 256,550

256,501
Binder, temporary. J. A. Berstler. 256,626
Boiler. See Steam boiler. Wash botler.
Boiler tubes, device for cutting, J. J. Franklin....
Bolt. See Spring bolt.
Bolt ‘threading machine, C. H. Graham...
Bookcase, revolving, D. M. Schell....
Boot or shoe, rubber, W. Cable.....
Boot, seamless felt, M. R. Bissell
Boring, apparatus for subaqueous, T. English ...
Box. See Cigarette box. Syringe box.
Box fastener, . S. Randall..
Brace. See Chair brace.
Bracket. See Dental bracket. Shelving bracket.
Brake. Nee Car brake.
Brush,D. A. McDODel....o.oiee cevivnnnniennnnneees 256.582
Buckle and snap hook, combined, W, M. Morse... 256,725
Buckle, back band, J. A. Lowe. . 256.805
Burial case, J. H. Hedenberg 256,565
Burner. See Hydrocarbon burner.
Butter mould, J. De Carly.
Button, G. K. Webster..... ......
Button setting machine, A. Appler, Jr.
Cab, F. Forder ..
Can. See Cracker and grocer’s can. Refngera,
ting can.
Cane mill, sugar. D. Stewart
Car brake, J. B. Bray
Car brake, J. Meissner
Car brake, A. C. Springer.
Car brake, railway, C. E. Kendall.
Car, cattle, E. Kohler...........
Car coupling, P. A. Aikman......
Car coupling, S. & R. S. Tappenden
Car coupling, F. Voegtle..
Car coupling tool, B. Askew
Car, railway, C. H. Bradley ...
Car,safety, A. A. Starr ....
Car shunter, L. Collins veen
Card grinding machine, J. J. HO€Y... «cccevrinnnnnn
Carvier. See Lantern carrier.
Cartridge primer, A. J. TIObbS..... v ceivevasonnnnn
Burial case. Cell case.
Caster, trunk, J. J. Cowell
Catheter, double, E. Pfarre.
Cell case, L. Nichols...
Chain cross bar, 8. Davidson .
Chain, drive, J.M. Dodge......... .
Chair. See Reclining chair
Chair brace, J. A. Gallagher..
Chandelier, 8. S. Newton.....
Chandelier. lamp, J. A. Evarts..
Channel and feather cutter, P. F. Barry.

256,474

... 25,675
.. 256,600
.. 256,544
.. 256,538
. 256,658

256,737

ceaseeenes 256,467
.. 256,775
. 256,659
256,473

256,759
.. 256,635
. 256,120
256,604
.. 256,485
. 256,707
.. 256,531
.. 256,762
. 256,770
.\ 256,611
. 256,631
. 256,757
. 256545
256,687

256,684

256,643
.. 256.590
.. 256,726
.. 256,649
. 256,552

... 256,562

. 256,587
. 256,660
. 256,454

Check register, A. H. Austin.........y.... . 256,534
Check row attachment. Cox & Morrisey . . 256,547
Chuck, drill, G. Rehfuss .....ccovveuns o0 . 256,739

Chuck, planer, G. B. Durkee . 256,656

Churn dasher, C. Friedeborn. . 256,667

Cigarette, S. Jacoby....... .... B0CO000000 ... 256,483

Cigarette box, G. GoliasCh................ eeee sene.. 256,673

Clamp. See Saw handle clamp.

Clamp, J.S. AQamS...coveer corene canneons ane veeses 256,530

Cleaner. See Grain cleaner. .

Clock movement, F. A. LaNe......coeverreennnnen e 256,708

Clocks, striking device for electric and other. A.
Lemoine....... 2000 O .. 256108

. 256,513
. 256,674
256,718
256,496
256,599
256,478
. 256,479

256.651
. 256,721
. 256,661

Clothes horse, H. M. Sweet..
Cockle separating machine, W. E. Gorton .
Coffee and mut roaster, T. F. McCaffrey..
Coffin, C. H. Ol80N...ceutrivier civvvieieieinns ooe

Coloring matter, production of, C. H. Rudolph ...
Column, shaft, girder, etc., H. J. Harrison
Condenser, W. D. Hooker..
Condenser. steam, C. P. Deane..
Cork extractor. W. Meyer.......
Corral, portable. C. A. Tarragon........ .
Coupling. See Car coupling. Trace couplrng

Cracker and grocer’s can, combined, C. F. Mark-

£ 4 1o Y 256,806
‘Crimping machine. 8. A. Gould..................... 256,475
Crushing and grinding limestone rock, etc., ma-

chine for,J. Hause.....cccovevve viirnnninnn conen 256,678

... 256,648
... 256.612

. 256455
. 256,542
... 256,557
.. 256,786
..... 256,492

... 256,589

. 256538
.eo 256575
.. 256,669
.. 26,811

Culinary vessel, W. H. Daniell..
Cultivator, R. H. Avery...,.
Cultivator, S. A. Batson..
Cultivator, E. E. Bostwick
Curtain fixture, H. Farley ...
Curtain fixture, W. P. Putnam,...

Cuspidor. H. L. Palmer
Dental engine hand piece, W. H. Kimball.

Dieand die gtock, J. Gassmann..
Display rack, folding, J. Smrth
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Dock, floatlng dry, L. C. Watts. . 256,608

Door lock and latch, O. Flagstad.. 256,665
Drawer lock, F. W. Mix............ 256,123
Drawers or tights, R. M. Appleton ..... .. 256,532
Drier. See Fruit drier
Drier, G. F. Robinson ............... cecsssonsssans.. 256,503
Drili. See Grain drill. Rock drill.
Drum strap, A. VOege......ccoiivieiieennnn o . . 256,520
Drying and heating apparatus, A. Dreyfus . 256,665
Dyeing purposes, ink for, Reid & Eastwood . 256,598
Electric light, C. P. Hoenack.. .. 256,686
Electric light carbon, J. B. King.... . 256,803
Electric light guard, \V. McDeavitt .... . 256,581
Electric machire, dynamo, G. H. Bangs . . 256,618
Electric machine. dynamo, E. Weston... . 256,778
Electric machine, dynamo, L. G. Woolley . 256786
Electric motor, J. D. Kiely . 256.106
Electric signal transmitter. J. King ....... ....... 256.486
Electro-magnetlc motor, L. G. Woolley.... ....... 256,784
Elevator. See Hydraulic and pneumatic ele-

vator. Wood and coal elevator.
Elevator, S. H. Thornton.... 256,517
Ellipsograph, E. E. Clark.. . 256,462
End gate, wagon, G. Quick . 256,593
Engine. See Logging engine. Pulp engine.
Extractor. See Corn extractor.
Faucet, J. Howes........... 256,480, 256,481
Faucet, water, J. Stephenson.. /. 56,510
Fence nail, wire, C. W. Dean.. . 256.466
Fence nail, wire. S. Imonard.............. . 256,488
Fence rail. barbed metallic, G. C. Baker ........... 256,585
Fence wire. machine for making barbed, Con-

verse & Cady 256,794
Fertilizer distributer. J. L. Bergen... .. 256,625
Fertilizer distributer,J. M. Heulings. ... 256,799
File, paper bag, L. R. Witherell..... .. 256.527
Flood gate, D. M. Hemingway....cooeeeeeeniannnannn 256,880
Fork, See Lifting fork. Pitch fork.
Fountain. See Wash boiler fountain.
Frame. See Harvester frame. Saw mill frame.
Fruit cleaning machine, Rice & Ovens. .. ... . 256.598
Fruit drier, . J. Bacon..... .. .... ... 256,615
Fruit drier, Burnett & Hill... . 256,459

Fuel, artificial, J. T. Jackson...... eeen. 256,572
Furnace. See Glass melting furnace.
Furnace feeder. automatic. A. Waters). ........... 256,522

Furnace for treating the ores of mercury, Hall &

12 E: L) 4 1 S Ot O B0OANBOREOR00H00000000000EA00000N 256,677
Furnace grate bar, crucible, Schiindorf & Preib... 256,507
Furnace linings and bottoms, composition for re-

fractory. A. E. Tucker......... ... 256.607
Galvanic battery, G. M. Hopkins . . 256,691
Game apparatus, G. R. Spear......ccce...0 256.756
Gas and electric lamp fixture, combined. E. H.

2Xe] (V110 R RaEOORE0RARE0a0000BAREE00000000000000 . 256,701
Gasgenerating apparatus, E. B. Reynolds.. ... 256,741
Gas governor for vulcanizers, T. Shaw... vees. 256,508
Gate. See End gate. Flood gate.

Generator. See Steam generator.
Glass melting furnace, F. Siemens ..............:.. 256.748

Glass sirup can and mould for making thé same.
Fuerhake & Brady.

Glove, H. S. Flood .

Glycerine and apparatus therefor. process of ex-

" tracting, B. T. Babbitt.....coeiivirenennen cennnns 256,613

Glycerine from salt soap lye, extracting, B. T.

1= 100} 1} | 4 P S ERH08a00000000000000030003300080360000 256.614
Grain binder, N. T. Remy. 256,808
Grain cleaner, 8. Truax.... 256 769
Grain drill, H. P. Tenant........... 256,764
Grain dril}, force feed, Ii. P. Tenant. . 6,763
Grate, sifting, James & Dunbar. 256,696
Grinding mill roll, R. Birkbolz 256,628
Ground roller, J. Steislinger... . 256,758
Guard. See Electric light guard.

Gun, bomb, P. Cunningham.......... 000000000000a00 256,548
Handle. See Trunk handle.
Harrow, J. H. Barley 256.619
Rarvester, T. A. Jones, 256,484
Harvester, O. Simpson....... 256,751
Harvester frame, P. Hanson.... 256477
Hat sizing machine, M. Chittenden.. 256,461
Hay loader, G. W. Le Vin . 256,710
Hay rake, sulky, W. P. l’rull . 256.735
Heater. See Photographic srlver bath heate .
Hinge, gate, I.GastoN.......ooovviiiniiiivrnnnncnnnns 256,670
Holder. See Lathe cutter holder. Lead and
crayon holder. Sash holder.
Hoop making machine, J. B. Dougherty........... 256 468
Hot water or steam main or pipe. R. I1. Buel. .... 256543
Hydrants and water mains, electric alarm for, U.

ThOmPSON veuviiiviiiein cevriiine wecevenences 256,516
Hydraulic and pneumatic elevator, Johnson &

Bailey....... 256,702
Hydrocarbon burner, E. N. Dickerson, Jr. 256,551
Inhaler, J. H. Nelson. ....cccccveevenenn 256,495
Insect destroyer, W. L. Waddy.. . 256,771
Tron. See Sad iron.

Ironand other plates, apparatus for galvanizing

and coating sheet, J. Mulholland, Jr........... 256.494

Journal bearing, W. L. ClarK.....ccceeveee eveenn 6,463

Key. See Telegraph key.
Knife. See Skinning knife.
Knitting machines, stop motion for circular, R.
M. Appleton .. 256,20
Lacing stud. S. Montgomery . 256,583

Lamp, D. Bennett.... ..... 256,622
Lamp chimney, J. B. Dobelmann.. .. 256,796
Lamp chimney. H. L. Hawes..... . 256,679
Lamp, electric, C. P. Hoenack 256,685
Lamp, electric, C. T. HOIlOWAY..ccveeeereee cevannns 256,690
Lamp, electric, E. J. Houston.. .. 256,693
Lamp, electric, I.. Sexauer... .. 256.746
Lamp, electric, E. Thomson.. .. 256,605
Lamp, electric, L. G. Woolley. .. 256185
Lantern carrier, A. J. Curtis.. 3 .. 256,647
Lard and tallow tank, J. K. VIartm 5 . 256,715
T.atch, gate, L. L. Lightcap........... .. 256571
Lathe, button turning, G. L. Pallatt .. 256,588
Lathe cutter holder. F. N. Gardner.... .. 256,668
Lead and crayon holder, JJ. Tllfelder... .. 256,802
Lifting fork, G. W. McDannold.... ..... .. 256,719
Light. See Electric light.

Link, swivel, D. F.Spangler.......cc....c.coooeee. 256,755

Lock. See Door lock. Drawer lock. Nut lock.
Seal lock.
Logging engine. J. Dolbeer...... .. 5
Lubricator. See Axle lubricator.
Lubricator, M. D. Miller........c.ccoeeeenen 0O0O00A0s
Lubricator, A. Weber..
Lumber from the crib, pparatus fordrawing, J.
W. Stillwell .
Mail bag fastening, E. A. Brandau.
Manger,o C. Burdict.... ............
Marking and cutting instrument, combmed‘E C
Hollely covunvaiiiiiins cin iieen o . 26,689

Measure, dimension, R. Wittmann .. 2664783
Mechanical movement, J. B. Bray.... . 256633
Metal breaker, drop. E. S. Wenrich. 2561777
Metals, ornamenting. J. D. Planchamp ;‘. ...... 256,123
Millstone driver, J. H. \V00Ster. .......vviveecenss.: 256,787

Mould. 8ee Butter mould.
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Motion, device for transmitting, W. H. Binns..... 26,627 | Sugar from a watery solution of grape sugar,man- & % :
Motor. See Eleetric motor. ufacturing crystaliized anhydride of grape, A. 3 ﬂ;fﬁtﬁm b nm. wu ﬁ D wo RKI NG MAC H I N [ BY
Motor, A. & A.ISKe ... ceviivunensiiaaennnns voee wee 256,482 Behr.. - 256,622 .
. ING,
: PLAN

Mower, lawn,Bender & Bruner....

W. K. \Wheeler::.........oo. iiileann. seraniens

Nail. See Fence nail. .
Necktiefastener; . H. Rew..
Nut lock, W. Courtenay..
Nut lock,J. M. Holland..
Nut lock, W. €. Kelly....
Nutlock, L. G. Peel.... .......
Nut lock, J. W. Stringfellow....
Nut lock, T.'F. Timby.... ...
Nutlock, W. H. Wood
Oilernozzle, S. S. Newton..
Operaglass, J. Wa.torhouse .
Ore, etc., machinery for reducmg, F J. & W. H.

Hoyt

. 256,730
256.760
256,767
... 256529

. 256,536
266521

256,570
Ore roasting apparatus, C. Hornbostel 256,569
Ore separator, magnetic, S. E. St. O. Chapleau .... 256,639
Organreeds, apparatus for tuning, Kelly & Smith 256,703
Organ reeds, tuning. Kelly & Smith .... 256,704
Paper ‘hanging, waterproof, C. T. Kemmer. 256,705
Parasol. Vaul & Landenberger .. R 256.580
Parasol or umbrella, J. 'T. Smith 256.754

Parer, corer, and slicer, apple, C. Holton.. 256,800
Paring machine, fruit, D. H. Weeks....ccvuvueeee . 256,776
Pedicycle, B: ThOmpson. ....c..veeviveeennnes oun . 256,76

Pencil pint protector and twine cutter, combined,

Penci) point protector twine cutter. and whistle,

combined, Reckendorfer & 3oman...
Percolator, N. Rosenwusser..... .............
Photographic printing frames, vignetting attach-

ment for, J. F. Singhi....cooiiiiiiiiiiiiiiieninnes 256,509
Photographic silver bath heater, B. F. Powelson. 256,592
Picture hanging device, A. Campbell.... .......... 256,460
Pilis. lozenges, etc., machine for making,J. T. &
. 256.573
256,713
256554
256,652
256.610
256,487
256,512

Pinchers, hog ring, E. Major.
Piston for water meters, etc., A. P Emery
Pitebfork.F. L. Brandon........... .........
Planter check rower, corn. R. W. Alexander..
Planter. corn,Kussmaul & Reiger
Planter, corn, W. 1i. Swartout

P’lanter, seed, E. P. Morris ...... 256,74
Plastic composition and vulcanite, G. S. Evans... 256470
Plastic compound and vulcanite. G. S. Evans.... 256,471

Plastic materials, manufacture of articles from,

T. Guilford .. 256,416
Plow, F. Simonds
Plow attachment. W. D. Lmdsley
Plow, sulky, F. B. Hunt
Printing, binding, and trimming machine, H. P.

Feister. ...coovviiiiiiiiiiiiiis it 256,662
Printing, manufacture of pyroxyline for use in

topical, Reid & EBastwood... .... e ieteeiecaeaes 256531
Printing press delivery apparatus, C. B. Cottrell.. 256,641
Protector. See Pencil point protector. Tree

protector.

Pulpengine, W. W. D. Jeffers..
Pulverizer, soil; I. Huffer..
Pump, rotary, D. Ross......
Pump, rotary, T. Winkler..
Rack. See Display rack. Sheep rack.
Rail joint fastening, M. Thibault
Railway switch, Gray & Hollernback
Rake. See Hay rake.
Ratchet pawl for powerconverters, H. Croft, Jr..
Reclining chair, G. Chelini.... ... coveineeiineneans
Reclining chair, adjustable, J. F. Warner
Refrigerating apparatus. apparatus for utilizing

waste heat in ammonia. T. & C E. Davis.. . 256650

. 256,698
256,801
256.505
256,781

.. 256,812
. 256,798

256.465
256,793
256,713

Refrigerating can, J. HefHley, Sr. ............ . 256,566
Register. See Check register. ’
Rein holder or button, driving, S. A. Marker.. . 256,714

Rice hulling.machine, S B. Dénney 256,653
Rite, amalgamatmg and concentrating, G. R.

Roaster. See Coffee and nut roaster.
Rock drill, W. H 8ilsby
Rock drill rest, adjustable, W. T Browne........
Rock drills, device for clearing cylindrical, A. Ball 256,790

Roller. SeeGroundroller.

Rolling machine, sheet metal, A. J. Demmler..... 256,652
Rolling metal bars.,Miller & Bishop......... 256,584
Sad iron. J. M. Edmunds. 25667
Saddletree,N.Teas ......... 256514
Sash holder, Campbell & Simonson.. 255,637
Sash, window, J. F.Cox............. 256,644
Saw, drag, R. R. Earnest.... .. 256,469
Saw handle clamp. W. McNiece. 256,493
Saw machine. drag, G G. Seeger.... ... 256,601
Saw mill framé, gang, D. C. Prescott............... 256,499

Sa.wing and groovlng shakes, machine for, F. M.

... 256,464
256,502
256.768

Scale, W. W. Reynolds
Scales, pendulum, R Torras...
Scales, platform. W. W. Hopkins .. 256,692
Scraper and grader, road, Kimball & Littleton (r) 10.088
Scraper, earth, J. W. Skillen. .. 256,752
Screw machine, wood, A.S. Cook.. 256,546

Seal lock,E J Brooks........c..ce.coueeenn . 24,191
Seat. See Vehicle shifting seat

Seat, T, 8. Hale..covoivs vl iiiiiiieees cevevnniione. 256,676
Separator. See Ore separator. 'Starch separator
Server, R. J Carson.. ......... Ceeien . 256,638
Sewing machine, G 'S Rominger . 26.743

Sewing up mouths of bags,mache for,0 R. Van
Vechten . : 256,518

Sewing machine treadle support, W Gregory 256,563

Shafts, bearing and coupling for screw conveyer,

Sheeprackand trough, combined, A. R. Yost.....
Shelving bracket, D. Gerow. N
Shirt, A. R. Perkins
Shirt, hunting, C. E. Shedaker..
Shoe fastener, I. & R B. Banister.
Sifter, automatic coal and ash, J. H. Roy.
Single tree sling. J E. Porter
Skinning knife. M. Jincks......
Snow plow, S. Adams
Sower,seed,J C. Wright
Spinning machine spindle and support theretor.

R B0 o 0 O 256,
Spring. See Wagon spring.
Spring bolt, adjustable, P. Forg.
Spur, riding, J. L. Thomson. ....
Starch separator, Booth & Bell .
Staves, etc.. closmg the pores of knots in, B.

flolmes... . . P
‘Steam boﬂer, J. Long

£t

256.700

Sterentype ﬁmﬁnng machire. G. E Lloyd
8toot back, piano. W. 8. Liscomb .
Stove knob, J. C. Kohler.
Stove, oll, A. Velguth
Strap.. See Drum strap. .
Straw stacker, D. Rankin

... 25659
Sugar, apparatus for crystallising grape, B. Roat. 256,809

Sugar, manufacturmg crushed anhydrous grape,

Switch See Railway switch.
Switch and signal locking apparatus, O. Gassett.. 256,797

Syringe box, T. F. Matthews......c.ceeeeveniennnnn. 256,716
Table See Advertising tabie
Table or stand for machines, etc., A. F. Gerald... 256671

Tank. See Lard and tallow tank.

Telegraph key, G. Cumming........ceeeeeeee vainnn . 256,645

Telegraphic electrode, Cumming & Brinkerhoff... 256.646
Telegraphy, rheostat for multiple, M. Buell.. . 256,458
Telephone repeater, J. G Smith............ ....... 256,753
Telephonic receiver. Cnttriss & Milliken....... .. 256,795
Thill looportug, W A. Walenta.................. o 256,772
Thrashing machine grain feeder and band cutter,

T J. Barlow. .......... 256.620
Tire upsetter, A, Womack.. . 256,528
Tongs, tinman’s, C. R. Everson 256,556
Toy or to¥ box, W. Strong.. . 256,761
Trace cou’pling. I. H. Randal]. . 256,594

Tree. See Saddle tree.
I'ree protfector or insect barrier, 0 M Fuller..
Trimmings, machine for making, F Martens
Truck. car, C. W. Hunt...
Trunk, C. Mantz
Trunk handie,C Jenkins..
Umbrella, J. W. Watson..

Upholstery of felt, raisings for, W K Parker
Valve, steam actualed. E. M. Thomas.
Valve, steam actuated, G. W. \Veinman.

. 256,561
. 256,519
. 256,571
Cieneenns [P eee. 256,578
.. 256,699
. 256,714
. 256,729
. 256,515
. 256,528

Vehicle shifting seat, J. W. Hewitt .... , 256,683
Velocipede sieigh,J. B. Bray........ ..... .. 256,634
Vent for vessels containing liquids, air. G. Jane-

way ... 265669
Wagon spring, J. W. Ilarrison.. . 256,564
Wall, plastered, A. H. Becker. . 256,456
Washboiler.T. F. Timby...... . 256.766
‘Wash boiler fountain, E. Pittet . 256,731

Watch crystals, case or cabinet for the dlsplay of

Water closet, A. F. Blesch
Water closet, R. Reach..

Water cioset and garbage sink, W. I-I Da.mell..
Windmill, E. M. SChrocK...vcuveveneninniiianennnnen 256,810
Windmill shafts, mechanism for transmitting
power from, A. S. Baker. ......ccoevveiin wnan 256,616
Window cleaning chair and fire escape, combined,
A.Dormitzer.....ccovvvviiiiiiiiiiiiiiiiiiiiii, 256,654
Wire drawing apparstus, L. Williams ..o 256,779
Wood and coal elevator, G. B. Allis.... . ... 256,452
Wood, incasing knots or other defects in, B.
Holmes ........... .. 256,567
Wool washing machine, G. T.. Witsil . . 256,782

. 256,742
256,617

Writingimp]ement S. 8. Rogers..
Yoke, wagon, W. A. Baker.
DESIGNS.

Advertising or ornamental disk or plate, E. L.
Moodie. 12,892, 12,893
Carpet, H. Smith . 12,895
Door hanger, 8. W.Jones... 12,897
Fringe, E. A. Kemper .. 128%
Hat, H. S. Norse.... .. 12,894
Padlock, T. Lyons. 12,891
Pickle, preserve, or similar vessel, D. Barker. 12.887
Spoon or fork handle, A. Hebbard . 12.888:
Stove. heating, J. W. Kennedy... 12,898
Type, font of printing, A. Little.. . 128%
Type, font of printing. J. K. Rogers.
Watch case, H. Untermeyer.....ccoveeveeceees conenns

TRADE MARKS.

Cigars, W. R. Irby & Bro.....c..cceivinnennenns ceeeenes 9,301
Electro-maguetlc appliances for the lcure of vari-

ous diseases, I BAKET....... veuviuriuen ceneennens
Medicinal preparations, certain, J. W. Lowell..
Medicine, certain, Merwin & Leslie.......
Medicine, certain specific, E. B. Hurrell.
0il, J. D. Archbold
Pipe cutting and threading machines, D. Saunders’

SOMS. cetrieeennnnnsueeeeresisersinness soesennannens . 9,305
Remedy for the cure and extraction of corny, J. C.

Echard ve. 9,299
Spool cotton, Kerr & Co ... 9,302
Stoves, cooking, Bridge and Beach Manufacturing

COMPADY .. cevvee eeeennrennennneennenneenns 9,206 10 9,298

English Patents Issued to Americans.
From April 4 to April 18, 1882, inclusive.

Baths, W. H. Seymour, New York city.’
Berths, ship’s sleeping, J. Alexander, Boston, Mass.
Boots and shoes, S. K. Hindley, Massachusetts.
Electriclamp, J. B. King, Brooklyn, N. Y.
Glycerine, manufacture of, J. T. Battershall, N. Y, city.
Lacing studs, manufacture of, M. Bray, Newton, Mass.
Letter file, G. V. Nanerth, Cincinnati, O.
Nut and bolt machine, A. Marland et al., Pittsburg, Pa.
Pens, metallic, B. Lawrence, New York city.
Pens, fountain, C. Stone, Baltimore, Md.
Percussion cap, O. Adams, New York.
‘Water meter, E. C. Terry, Terryville, Conn.

Window cleaning chair, A. Dormitzer, New York city.

PATENTS.

MESSRS. MUNN & CO., in connection with the pub-
lication of the SCIENTIFIC AMERICAN, contihue to ex-
amine Improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had. thirty-flve
years experience, and now have wnegualed fucilities for
the preparation of Patent Drawings, Specifications, and
the prosecution of Applications for Patents in the
TUnited States, Canada, and Foreign Countries. Messrs.
Munr & Co. also sttend to the preparation. of Caveats,
Copyrights . for Books. Labels, Reissues, Assignments,
and Reports on Infringements of Patents. All business
intrusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
taining full information about Patents and how to pro
cure them; directions concerning Labels, Copyrights,
Designs, Patents, Appea]s Reissues, Infringements, As-
signments, Rejected Cases, Hmts on ‘the Sale of Pa-
tents, ete.

We algo send. free of charge, a Synopsis of Foreign
Patent TLaws, showing the cost.and method .of securing
patents in all the principal €onniries of the world. .

MUNN & C€O., Solicitors of Patentsy
261 Broadway, New York.

BRANCH OFFICE -Corner of F and %th Streets,

Washington, D. C.

-Inside Page, each insertion - - - 73 cents a line.
Back Page, each insertion - = « $1.00 a line.
(About eight words to a line.)

E‘ngramngs may head advertisements at the same rate
Dper line, by measurement, as the letter press. Adver-
tisements must be received at publication office as early
as Thursday morning to appear in next issue.

The Phosphor-Bronze Smeiting Co , Limited,

512 Areh Street, Philadelphia, Pa.

o« Ptspor- P
PHOSPHOR - BRONZE

Planished Pump Rods, Bolts, Nuts,
Valves, Spring Metal, and Wire.

Specialties of great durability, stre

ance to couosmn, for Mining,
Hydraulic Work.

Pamphlets and Particulars on Application.

OWNERS OF THE U. S. PHOSPHOR-BRONZE PATENTS.
Sole Manufacturers of Phosphor-Bronze in the U, 8.

H. WEINDEL’S
Improved Double-Acting

AIR and GAS PUMPS,

) Flywheelsandg owerful leverage, from
$6 up. Pulley Pumps (4x6 cyl) single-
# acting, improved crank motion,
Geared Pendulum Pumps, for power,
from $55 up. A No.1 Vacuum' Pump
(100 1b. pressure at same time), valves
moved by cams, $90.
3 405 and 407 North 4th Street,
Philadelphia, Pa.

FOR SALE —$500 WILL BUY THE EN-
tire United States patent of my combination ten foot
pole square and bevel. Reasons for sellmg have not the
money to manufacture with. Address W. W. MASSEY,
Box 748, Elyria, Ohio.

PORTABLE

ﬁth.and r esxst-
ariue, and

Engine and Boiler, 10-horse, nearly
new. Box 624, West Chester, Pa.

An engme that works without

\ Boiler. Always ready t,o be started

\ and to gl 1l ower.

SAK E'I‘Y EL()N vy,

/ CONVENT (,E .

/ Burnscommon Gas and Air. No

steam. no coal, no ashes, no fires,
danger, no extra insurance.

Almost. no attendance,

THE NEW OTTO SILENT GAS ENGINE.

Useful for all work of small stationar steam enElne

Built in sizes of 2, 4,and 7 H. bg SCHLEICHER,

SCHUM, M & CO.; N. E. cor. . 5588 Walnut Sts Phila.,
A. C. Manning, 3 Dey St., New York, Agent.

RUNKENNESS EASILY CURED,

000 Cures with the Double Chloride of Gold Reme-
dy. Books free. LESLIE.E. KEELEY, M.D., Surgeon
C. & A. R. R., Dwight, Iil., U.S. A.

'THEUNLYPERF %@
SEWINGMACHINE.
SIMPLES'I',LATESTIMPROVED “/
MOST BURABLE %

“HAPPY~
\ fAGENT REARYYY

CRANBERRY CULTURE—VALUABLE
hints as to the best mode of cuitlvatmg this {mportant
fruit. Prepsration of the beds. Planti n% Ditching.
Dam for fiooding the meadow. Gathering the crop for
market Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 321. Pricel0cents. To be had atthisoffice
and from all newsdealers.

NEW STYLE CHROMO Cards, beautiful dea

igns, name on 10c. |Elegant new designs, the

handsomectpnckever sold, withname 10c. or 5 Extra
a—l81g€ Chromos 10c, Gordon Printing Co. Northford Ci.

DEAN BROS’
STEAM PUMP WORKS,
INDIANAPOLIS, IND.

Boiler_Feeders, Fire Pumps, R
Pumping Machinery
tfor all purposes.

Almost given &
In ordeglto ix!::yo-
dueo our pubhc--
m y
are not known, we will send by mail, poa:pdd, upon recelptof
only 8iX three-cent storps, 4.7 pieces of onr latest and be-t

usic, conslstmg of altzes, Polkas, Galops
Schottisch es, Transerlptions. etc., etes Tmy
are Elegantly printed Muslc size. The
nsual price of such Music is 83 cents per Pﬁce. at thnt price
the above 47 Pleces would cost s&q. ke high cost of
Music is due to the few pieces sold and large discouiit made
to dealers, This opj rtumté will not occur agamn. M. F.

J ones & Co. %ox 630, Boston, Mass.

==( 3 Applied to all machinery driven b
= 'ven by
== v, fly-wheels and liable to be broken b
== @ power stored in wheels, such as cal-
e o= ender rolis. upsetting machines,
P == presses. and wire drawing ma-

chines. We warrant t¢ save
o %earin% and all machinery
i {Otlﬁnh realélmt; by axsu]xgtour

W‘% clutches, Starts gradual, stops
S 9 quick: Anyamount of power
controlied.  Friction Hoisting
_Engines and Drums: also, Safety
g Elevators. Can be run faster and
stop quicker than any other friction.

D. Fnsble bv Co., 123 North 4th 8t., Philadelphia, Pa.
GAS vs. STEAM AS A MOTIVE POWER.

—A discussion of the question, “ Which will require the
lessfuelto drive & dynamo:electric machine.a gas or a
steam.engine?’’ (‘ontained in %IFN'rnm‘ AMERICAN
SUPPLVMENT. No. 3 Price 10 ¢ents, “To be had at
this office and rrom l newsdeal ers.

© 1882 SCIENTIFIC AMERICAN, INC

NG NG, SING,
ATC IMO 2,1 1!

TEN O/VIA/G CARVING. '
IVES,

BAND & §CROLL SAWS
-~ UNIVERSAL WORKERS
&e &e. )
T & CO.

CINCINNATI,O.U.S.A.

PATENT FOR SALE OR ON ROYALTY.

Address A. C. JOHNSON, Maitin, O,

MINERAL WOOL.

This Fireproof'and indestructible material success-
fully prevents loss of heat by radiation,k eeps frost from
water pipes,deadens sound,checksspread of firein walls,
partitions, fioors of dwellmgs 25 cts. per cubic foot

+S. MINERAL WOOL CO., 16 Cortlandt St., N. Y.

FOR

Heavy Punches, Shears,

BOILER SHOP ROLLS,
RADIAL DRILLS, Etec.
HILLES & JONES,
WILMINGTON, DEL.
111
B A B I E S set of Imported cards. .

»  WHITING,50Nassau St.N.Y.
stract of a paper, by Dr. S. Baruch, contmmngmfacts of
wide interest. Contained in SCIENTIFIC ERICAN
this office and from all newsdealers.

SEND TO
34 Send two3c. stamps for cute
DYSPEPSIA AMONG FARMFRS.—AB-
SUPPLEMENT, No. 3:23. Price 10 cents. To be had at
Feed Water Heater

AND
PURIFIER
FEED PUMP.
THE =

I. B. DAVIS
PATENT,
MAvy, 18179,

Mt by
1 B. DAVIS
& SON,

HARTFORD,
CONN.

Beo. W. Read & Go.,

Manufacturers of and Dealers in

MAHOGANY,

. - And all Foreign and Domestic”
Cabinet Woods.

SOLE MANUFACTURERS

CUT AND PRESS DRIED

THIN LUMBER,
CIGAR BOXES,

Panel Stock, Etc,, Etc.

. Mills and Warerooms:

186 to 200 Lewis St., New York.
WUUB-WUHKMG MAGHINEHY

ﬁ?UniversaI Wood Workers, Planing, Matching,
Mouldmg Band and Scroll Sawing Machines,
Carriage, ’VVagon and-Wheel Machinery, etc,

BENTEL, MARCEDANT & CO.,
HAMILTON, @HIO, U. 8. A.

SHEPARD’S CELEBRATED'
;‘60
Screw Cutting Foot Lathe,

I Feot and Power Lathes, Drill Presses,
j Scrolls,Saw Attachments,Chucks, Man-
! drels. ’I‘wxst Dnlls.Dogs.(f&hpers."\nn
Y light’’ ias Machines, etc. Send
\ for catalogue of outﬁts foramateurs or
"\ artisans. Addre:
! H. L. ~HEI’AR]) & €O,

s~ 341 & 343 West FrontSt. Cincinnati, O,

THE PORTER-AI.LE_N
High Speed Steam Engine.

SOUTHWARRK FOUNDRY & MACHINE CO.,
430 Washington Ave., Plliln,delnhia, Pa,

Lo 5upRELIAR) 2

{ X
NO FAILURE IN SIXTEE“YEARS

HEALD &MORRIS} ceNTRIFYE ps
T0 35.000 CALLS PER MINUTE CAPACITY

HEALDaMoRRISBaldwinsvilig NY.

ON 30_ DAYS' TRIAL!

We will Send on 30 Daye® Trlal .
Dr. Dye's Blectro-Voltaic Belts, Suspensories,

And other Electrical liances TQ  MEN
suffering from Nervous ])el‘)"ilty, Lost Vitaliry,

ét,c, 8peedily restoring Health Mankood,
Algo “for enmatismy l’arnlys Liveyr and
Kidney Troubles. an

t
Hiustrated pamphlet free. A‘t{'dnrgy other dhe““’

VOLTAIC BELT CO. Morshall;y Mick;
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CHAMPION

IRON FENCE

: xenToN. GO, oHlO.

The most extensive Railing Works
In the United States.

tABENRNRRN,
14 pidld

1l

Received HIGHEST AWARDS at Cen- -

tennial, Cincinnati, Pittsburgh, Chicago, St.
Louis, Kansas City and Atlanta Expositions. DI=
PIL.OMAS at Detroit, Toronto, Canada, Spring-
field, Ill., and other State Fairs. Also Manufacture
the. . CELEBRATED OHIO CHAMPION
FORCE PUMP. The Best Pump Made.

(Located at Kenton, to avoid City expenses.)

Send for Illustrated Catalogue (75 pages).

YOU want tobe a Telegraph Operatfr send 2
cts, for the Most Co glete Telr;?mph nstructor
in the world. C. E. NES & BRO., Cincinnati, O.

IF:
i1882.
Pennsylvania Lawn Mower

Surpassing all
others and pro-
nounced the
best, lightest,
runs more easi-
ly, cuts longer
grass, is more
durable, re-
quires Jess re-
pair, cuts %‘rass
more smoothly,
is less liable to

- obstruction, is
of handsome appearance. Penn. State Agricultural
Society says: ‘It will, we believe, wear longer,do the
work better, with less labor, than any other Mower. One
of the pecuuantles is that it will cut higher grass than
any other Mower

Send for Hliustrated Catalogue. Every machine war-
ranted. Address

LLOYD, SUPPLEE & WALTON,
Philadelphia, Pa.

AND FINE GRAY IRONALSO STEEL

T LEABLE) s
ALLE st e [

SPEAKING TELEPHONES.

THE AMERICAN RBELL TELEPHONE COMPANY,

W.H. FORBES, W.R.DRIVER, THEO, N.VaIL,
President. Preasurer. Gen. Manager.

Alexander Grabam Bell’s patent of March 7, 1876,
owned by this company, covers every form of apparatus.
including Microphones or Carbon ’I‘ele‘phones, in which
the voice of the speaker causes elect ic undulations
corresponding to the words spoken, and which a ticula-
tions produce simiiar articulate sounds at the receiver.
The Commissioner of Patentsand the U. 8. Circuit Court
have d ecided this to be the true meaning of his clalm;
the validity of the patent has been sustalned in the Cll’-
cuit on final hearing in a contested case,and many in-
junctions and final decrees have been obtained on them.

This company also owns and _controls all the other
telephonic inventions of Bell, Edison, Berliner, Gray,
Blake, Phelps, Watson. and others.

{Destriptive catalogues forwarded on application.)

Telephones for Private Line, Club, and Social systems
can be groeured directly or through the authorized
agents of the company.

All telephones obtained except from this company, or
its authorized licensees, are infringements, and the
makers, sellers, and users will be proceeded against.

Information furnished upon application.

Address all communications to the
AMERICAN BELL TELEPHONE COMPANY;

95 Milk Street, Boston, Mass.

WITHERBY, RUGG & RICHA RDSON, Manufacturers
of Patent Wood ‘Working Machinery of every descrip-

non. Facilities unsurpassed. Shop formerly occupied |

by R. Ball & Co., Worcester, Mass.

SIBLEY COLLEGE OF MECHANIC ARTS,
NELI. UNIVERSITY.

Entrance exammamons will be held June 12and Bept. 11,

1882. Forthe Registerand Catalogue just issued contain-

ing reorganized courses of instruction, Scientific and

Practical, including Draughtmg, Ma.chme Constructlon,

General Shop Work, etc., ap,

Send for Catalogue.

Nn ERS!TY Ithaca.N.Y.

WM. B. I—IOOPER & CO.,

SHIPPINC AND COMMISSION MERCHANTS,

San Francisco, Cal. Tucson, A, T.
PROPRIETORS CUAYMAS MILLS:

Guaymas, Mexico. * El Paso, Texas,

DEALERS IN LUMBER, SALT, ICE, ETC.

Issue TELEGRAPHIC TRANSFERS and SIGHT DRAFTS, available in all principal citiesandtowns in
ARIZONA, NEW MEXICO, SONORA, AND CHIHUAHUA.
THE FORWARDING OF

MINING MACHINERY, MATERIAL, AND SUPPLIES A SPECIALTY.

NEW YORK OFFICE—1 13 MAIDEN LANE, COR. PEARL ST.
Represented by Fred’k Habirshaw and Sam’l L. Scofield.

BOOKWALTER ENGINE.

Compact, Substantial. Econom-
ical, and easily managed; guar-
antéed to work well and give
full power claimed. Engine and
Boiler complete, including Gov-
ernor Pump, etc.,, at the low

g HORSE. POWER

. 440 00
g~ Put oncarsat Sprmgﬂeld 0.
JAMES LEFFEL & C .
g ringfield, Ohio,
or110 Liberty St., New York.

RUPTURE

cured without an (ﬁ)emtion or the injury trusses inflict

T, AN’S method. Office, 251 Broadway;

ew York Hxs book, with Photographic likenesses
of bad cases, before and after ¢ure, mailed for 10c.

$66

:1 week in vour own town. Terms and $5 outfit
free. Address H. HALLETT & Co., Portland, Me.

PROSPECTING MINERAL LANDS A SPECIALITY.

CYLINDRICAL SECTIONS OR CORES OBTAINED THE WHOLE

pisTance 8oreD. & LA RTESIAN WELLS

BORED ROUND AND STRAIGHT ADMITTIN 6=
A LARGER PUMP AND CASING iN PROPORTION
TO SIZE 0F HOLE THANBY
ANY OTHER PROGES S o/

= A3
.

ESTIMATES GIVEN
| AND CONTRACTS
MADE BY

THE, SY

DRILL CO.
BOX 423 POTTSVILLEPA,
IMANFTRS.CF DIAMOND DRILLS
i { FORALLKINDS OF ~<
‘,;ROCK BORING . ¢

‘““BLAKE’S CHALLENGE” ROCK BREAKER

Patented November 18, 1879,

etc. Rapidly superseding our
and simplicity.

BLAKE CRUSHER

For Macadam Road making, Ballasting of Railroeads. Crushing Ores, use of Iron Furnaces,
styles of Blake Crusher on account of its superior strength, efici-
ency, Adopted byimportant Railway and Mining Corporations, Cities, and 'ﬁowns

First Cla.ss Medals of Swpermty awarded by American Institute, 1873 and 1880.

€'0.s Sole Malers, New Haven, Conn.

MACHINERY

of every description. 121 Chambers and 103 Reade Sts.,
New York, THi GEORGE PLACE MACHINERY AGENCY,

PAYNE’S AUTOMATIC ENGINES.

Established 1840

Spark Arrester.
Reliable, durable, and economical, will furnish a
horse power with one-third less fuel andwater than any other
engine built not fitted with an automatic cut-off. " Send
for Illustrated Cata]ople “ A 2, for. information and
prices. B. AYNE & SONS,
Box 1207. Corning, N. Y.

THE DUPLEX INJECTOR.

The constantly {ncreasing demand for this Boiler
Feeder proves its superiority over other machmes now
in use. Send for illustrated circular and price

Manufactured by JAMES JEN K S, Den on, Mich.

GOLP
PENs.

PENCILS, HOLDERS, CASES, &c.

The CALLI-CRAPHIC Pen.

A GOLD PEN and RUBBER HOLDER, containing
ink for several days’ writing, Can be carried in the
pocket. Always ready for use. A luxury for persons
who care to preserve their individuality in writing.

MABIE, TODD & BARD,
186 BROADWAY, NEW YORK.

Send Yor Price-Tiist,
JUR GOODS ARE SOLD BY BIRST-CLASS DEALERS.

Moss Nﬂm‘ mmss xmron &rnmum mwo» mwmta
ENGRAVINGY r‘o&%om{s Ntﬁyvsy;{ems CardLoGURS, Brd. - |
Mucy Grapir THaN Woop QUTS

% SEND GREEN STAMP FOR ILLUSTRATED CIRCULAR.

MOSS ENGRAVING CO.

536 PEARL ST. NEW-YORK. Box

TARGEST BSTABLISHMENT OF THE KiND IN. N'Wm

& MORFHINE

A 'I‘reatlse on_their EATING
§ Pedycure ENT FREE Dr.J.C.

OFFMAN,P 0.Box138,Chicago,Ill.

A WEEK. $12a dayat home easilynade. Costly
out,ﬁt free. Address TRUE & Co., Augusta. Me.

EJECTOR CONDENSER.

Comprising new and useful improvements. Reliable.
Gives highest range of vacuum. Cheapest and best in
the market. Send for circular. T.SAULT, New Haven, Ct.

J. L. ALBERGER,Buffalo, N. Y

Surveyors’ Compasses. Pocket Compasses, & Protractors
made as specialties. A.W. Philo, 81 Ferry St., Troy, N. Y.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new illustrated catalogue.

Lathes, Planers, Drills, &e.

NEW HAVEN MANUFACTURING CO.,
New liaven, Conm.

A week to Agents. %10 OUTFIT FREE.,
RIDEOUT & CO.,10 BARCLAY 8T., New York.

BARREL, KEG,
HOGSHEAD,

N o AND
Chamfering, Howeliug, N
roing: (1gye Machinery.
Over 50 varieties
manufactured by

E. & B. HOLMES,

Buffalo, N. Y.

Head Rounding. ]

Truss Hoop Driving.

MANUFACTURERS OF

WIRE ROPE, BRIDGE CABLES, SHIP RIGGING,

Tramway Ropes, Champion Barbed Wire, etc.
Office and Works:
WILKESBARRE, PA.

Oftice and Warehouse:

nd for
spﬂce list. 387 LIBERTY ST.; NE¥ YORK.

$3o g’ERm\NEEIg c,lm be ?adg‘én :tmy égcgllliégt.
sme! entirel ynew ror dgents.
free. G. W, IN (xBRAHAM & (0., Boston, Mass.

$5t0$20

perdayat home. Samplesworth $5free.
Address STINSON & Co., Portland, Me.

PRESIDENT OF CORNILL

AND PONER AND Hrnmuuf

NFREIGHT&PASSENGERW”

]CE MAKING MACHINES
COLD AIR MACHINES,

ForBrewers, Pork Packers, Cold Stor-
age Warehouses, Hospitals, etc.
Send for ILLUSTRATED AND DESCRIPTIVE CIRCULARS.

PICTET ARTIFICIAL ICE CO. (Limited),
142 Greenwich Street,
P. 0. Box 3083. New York City, N. Y.

FOR A
COMBINED

PunchandShears

Ofbeautiful design, ofgreatstre nth
P2 city, and thorou hly reli-
ress

) Lambertville Iron Works,
LAMRERTVILLE, N.J.

=¥ gt -
SWEEPSTAKES, WITH THE ELLIS
Patent Journal Box. The best Planer and Matcher ever
made. Planin &20 in. wide, 6 in. thick, weight 2,200 1b.,
$300; planing in. wide, 6 in, thick, weight 2.600 Ib
$350. Beading, Arbor, and Head, extra,$20

. Sash, Door,
and Blind Machinery & specialty.

Cotrespondence $o-

licited. Rowley & Hermance, Willlamspo Pa.

WATER ELFVA’I‘OR, OR STEAM JEr PUMP.
i no valves or moving parts
Wlth 60 1b. steam pressure will

elevate hot or cold water 50 ft.
will force water through lpes
and hose for fire purposes Cheap-

est and Best Pum 31) Al
in. pump,}mce 318, will throwa.%

stream of water ft,; 24 i

pump. price $20, at50 b. pressure,
elevates 30(X)gal 80 ft. per hour. All pumps guaranteed.
State for what purpose wanted, and send for prices,etc.

VAN DUZEN & TIFY Yy Cincirnati, Ohio.

0 P' u M cured. State case. Dr.
Marsh, Quincy, Mich.

CLARRK’S RUBBER WHEELS.

This Wheel is unrivaled for durability, sim-
glicxty, and cheapness. Adapted for -Ware-
ouse and Platform Trucks, Scales, Heavy
Ca.stersa and all purposes for which Wheels
are use ercular and Price List free.
P. CLARE, Windsor Locks, Ct

MORPHINE HABIT,
No pay till cuged. Ten
years esta.bhshed 1, ()()()

RUBBER BACK SQUARE PACKING.

BEST IN
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps

THE WORLD.

B represents that part of the packing which, when in use. is in contact with the Piston Rod
A, the elastic baci, whlch keeps the part B against the rod with sufficient pressure to be steam-tight a.nd yet

creates. but little frictio!
This Packing is made

JOHN H. CHEEVER, Treas,

‘in lengths of abont 20 feet, and of all sizes from 3£ o 2 inches square.

* NEW YORK BELTING & PACKING €O., 2 Park Row, New York.

SPECIAL NOTICE.—~Owing to &he recent great fire in the ‘“ Worlid” Buildiug, our office has

heen removed as above.

© 1882 SCIENTIFIC AMERICAN, INC

ROOTS NEW [RON BLOWER,

POSITIVE BLAS‘I‘-

IRON REVOLVERS, PERFECTLY BALANCED,

Has Fewer Parts than any other Blower,

P. H. & F. M. ROOTS, Manufacturers,
CONNERSVILLE, IND.
8. 8. TOWNSEND, Gen. Agt.,6 Cortland St.,.8 Dey St.

COOKE & CO., salllng Agts 6’ Cortland Street,
JAS. BEGGS & CO., Selling Agts 8 Dey Street,

: NEW YORHK.
SEND FOR PRICED CATALOGUE.

M ! mos, x x X board

ver Germnn & rench Florals, Scenery from the
ﬁlegrek’hin tic Scenes, Mossrose Series, Ocean
Views, Bird Mottoes,&c. name in fancy script type, 10c.or

Extra Large size ‘mhossed Chro.

mos,name in any style, 100.A£§

r cent. 14 packs of either for §1, Our ’beautiful bound
articulars with eve: or-
TLLS Northfor

Series For 1882,

d designs, all Chro«
Elegant Importﬁ beautital dolors, Gold

g\oaklf%l O Styles,for 1832, 25c, Full
0K O 28, 10T edC
Nor.Bianis Cards at wholesals OA RD

SWITZERLAND
ENDORSES
PENNSYLVANIA

Pronouncing THE LANCASTER WATCH

MANF'D BY LANCASTER WATCH CO., LANCASTER, PA.,

“THE BEST WATCH
MADE IN AMERICA »

WHAT WILL THE WEATHER BE TO- MORROW?
POOL’S SIGNAL SERVICE BAROMETER

Or STORM GLASS and THERMOMETER Combined,
__ WILL TELL YOU!
1t will detect and indicate

in advance.

what kind of storm is ap-

gron.chmg, and from what
irection—invaluable to

PR cording to its predictions.
S Saves_ 50 times its cost in
B 2 single season. 8 an

[l 2ccurate thermometer at-

ians, Pro-
fic men
e the

7ORLD !
The Thermometer and
¥ Barometer are put in a
M nicely finished walnut
rame, with silver-plated
trxmmmﬁ1 8,05C,, making it
i o beantiful as well as use-
@ ful ornament. We will
M send you a sample one,
kY delivered free, to your
& place in good order, on
receipt of $1, or six for
$4.A ents aremakmf

: 5 to $20 daily sel
mgthem A trialwill con
rders.t, onee.

to sell to

armers, merchants, ete,

nn'mlml L [® Invaluable to everybody.
Iy i . S. Postage m:

] IIHIl U. §, Postage Stamps

taken if in good order,but

\4\31 l“ il “ §
m m |I\||l|llmlllllhl|uh lllllmmllll i ‘\ money preferred. Agents
wanted everywhere
for lrcular and terms. Address all orders to
OSVV'E()-O THERMOMETER WORKS,
(Largest establishment of the kind in the world),
Oswego, Oswego County, N.

Write your Post Office, County and. State plamly,und remit by
money-order, draft on New York or registered letier, at our risk.
BEWARE OF WORTHLESS IMITATIONS,

None genuine without our Trade Mark, and Signa-
ture_of 5 A. PooL, on back of Instrument, as below:

< g MARK, N
Every instrument warranted Perfect and Reliable,
Size of Instrument: Len(fth 93¢ inches, width 8% inches

If you are not satisfied on receiving the mstrumenf,,
return it at once and we will refund your money.
Plagse state where you saw our advertxsement

yLARe
SENT ON

FOR STEAM BOILERS
U.S. & FOREIGN PATENTS

WATCHMAKERS.

Before buying lathes, see the “Whitcomb,” made by
AMERICAN WATCH TOOL CO., Waltham, Mass.

'Q ORGANS, 27 stops, $90. Pianos, $125u
BEAT:I‘-Y.S Factory running € ay and night. Papelr')s
ree. Address Daniel F. Beatty, Washington, N.J.

THE SEIBEHT CYLINDER OIL CUP CO.,

Sole Manufacturers ' of
0il Cups for Tocomo= .
tives, Marine and Sta-
tionary Engine Cylin-
ders. under the Seibert
Fand Gates Patents, with

Sight Feed.

DESCRIPTIVE |

z6
o
=
«
©
3
o
[
<

e
<
=)

K

TAKE NOTICE.
The *“Sight Feed®’ is

owned excluswely by_ this

n{'. See Judge Low-
ell’s declsion in the United
States Circuit Court, Dis-
trict of Massachusetts, Feb.
23,82, All'parties are here-
by notified to desist the use
nutactire. or sale of
same, a8 we shall vigorousl
pursue and prosecute all
infringers.

THF SEIBERT CYLINDER OIL CUP Co.,
53 Oliver Ntreet, Bosmn. M.ass.

manufacture special goods tn ‘light Hardware
by contract anX uartity, - Low flgures.
ORGE V. SAND&;“Midmetown Conn

TOOLS for
Makers, Blacksmiths, ete. Smd for Catalogue, and state what kind
of Tools you require, TALLMAN & McFADDEN;
40t Market Bt., Philadeipbin, Pa.
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Ddlyertisements.
de P, F am= ts o line,
oy g o e %"’.‘E.‘*“a"n‘,‘ne’.“"‘
(About eight words to a line.}

Engravings may head advertisements ot the same rate
per line, by measurement, as the letter press. Adver-
tisements must be received at pubhcalion qffice as early
us Thursday morning to appear in next tssue.

The ‘““ MONITOR.’’ | FRIEDMANN’S
PATENT

EJEGTORS
Water Blevamrs

For Conye;

‘Water and Lyliqng
Patent Oilers and

Lubricators, etc.

NATHAN & DREYFUS,
A NEW LIFTING AND NON- | Pat’eesand M’ f’rs,
LIFTING INJECTOR. R and 94 Liberty
Best Boiler Feeders in the Street New York.
orld. Send for Illus. Cat.

.THE
sestl  CCITLTIDWAICH (A

W AGNER’S
Mechanism for Working Pipe Organ Bellows.
The best and most convenient arranfement in existence,
without any expenses or gearing ddress, forinforma- |
tion and sirculars, J ulius Wagner, Inventor, Readmg,Pa.

RKmE ;
vﬂ?ﬂ RKING ;d Al{umm

: V,Jld SPECIALTGDLS. 3.
_H.B.SMlTH MACHlNE

SMITHVILLE BUR.CO.N.J
CIROULARS FRE.

R. LOW, SON & HAYDON'S
TOILET SOAPS

Leave no unpleasant odor on the hands.
The popular kinds are

ELDER FLOWER, IN & LB. BARS,

-OLD BROWN WINDSOR, IN PAGKETS.
Triple Handkerchief Extracts,
Royal Windsor Toilet Water,
Eau de Cologne,
Violet Nursery Powder,
Rose Leaf Powder.

Acknowledged to be the best and most satis-
Factory Toilet Articles in the world.,

FOR SALE EVERYWHERE.

w10l ONDON.BERRYe
——— PHILAPA F O

ON

]

THE BEST BAND SAW BLADE

“BUCKEYE” |
LAWN MOWER.

The lightest and easiest run-

ning MOWER ever made.
STRIOTLY FIRST CLASS.
MAST,F00s &£ CO.,
Springfield, Ohio.
Send for catalogue.

ERICSSON'S
New Caloric Pumpine Engine

FOR
DWELLINGS AND COUNTRY SEATS,

lest cheapest, and most economical pumping engine

%?%ommﬁ o A:n:f'. servant girl can opglgat?e.
lutely dfor cireunlars and price Hets,

DELAMATEP. IRON WORKS

C. H. DELAMATER & €0., Proprietors,
No. 10 Cortlandt Street, New York, N. Y.

STEAM PUMPS

} Of every deseri iption” gnd for every | g
1rpose. Boiler ¥ eedingua.na Fire Pumps

pecialty. PPumping re am
heati. appamtus wit‘nout the
use of tanks or traps. Combined
Pumps and Boilers for Railway
Water Stations, Ado%ed by
twentv-fmxr leadin, Imes

SMITH, VAIL.

D yto 0.,
% W. Lake 8t., Chicago, 1.
Send for descriptive cata. ogue

SA S
HANDB
(FRE OOA'S‘
24Ny PARyoF THE wo;?!_
Yo, EMERSON. SMITH 80§

tss BEAVER FALLS, PA §

40 *O oo
9&350 5 HV.:J'MJ'MSAWYERS

Duuhle Screw Parallel, leg Vises.

Made and WARRANTED than any other Vise
by FISHER & NORRIS « Trenton, N. J.

Fcientific Jmericun,

- LUBRICATING OIL HOUSE

—OF—

R. J. CHARD, No. 6 Burling Slip,

New York City,

Established 1857.

SOLE PROPRIETOR

CHARD’S PATENT LUBRICENE,
VALVE OIL, CHARD’S MACHINERY OILS,
"CHARD’S SPERM SICNAL OIL, RAIL-
ROAD CAR OIL, &c., &c.
TEE TRADE SUPFrILLITED.

CHARD’S CHAMPION

GOLD MEDAL, PARIS, 1878,
BAKER’'S

Do Breakfast Gusua.

‘Warranted absolutely pure
Cocoa, from which the excess of
Oilhasbeenremoved. Ithasthree
times the strength of Cocoa mixed
with Starch, Ar owroot or Sugar,
and is therefore far more economi-
cal, It is delicious, nourishing,
strengthening, easily digested, and
admirably adapted for invalids as
well asfor persons in health.

Sold by Grocers everywhere.

W BAKER & C0., Dorchester, Mass,

WM. A. HARRIS,
PROVIDENCE, R, I. (PARK STREE’I‘):
S x mlnutes walk West from stat

HARRIN-CORLINS ENGINE

With Harris’ Patented Impr
from 10 to 1.0 (00 Hp l;)vemems,

NATIONAL STEEL

- TUBE CLEANER.
Forcleaning Boiler Tubes. Saves its costevery time it
isused ; indorsed by best Engineets.
Asbestos Materials, Flber, Millboard,
Packing, and  Cement.

Address CHALMERS SPENCE COMPANY,
23 John Street, New York.

THE WALLACE DIAMOND CARBONS,

Telegraph, Telephone, and Electric Light Supplies.

THE ELECTRICAL SUPPLY CO.,
109 Liberty St., New York.

TEIE

Cameron Steam Pump.

OVER 30,000 IN USE.

" Specially adapted for use in Gold. Silver, Coal, and
Iron Mines; also General Manufacturing and ﬁre Pu

Pumps fur nished with movable Linings in Iron C
position, or Phosphor-Bronze.

| THE A. S. CAMERON STEAM PUMP WORKS,
FOOT EAST 23d S'l‘., NEW YORK.

Now and Valuable Oiler for Loose Pulleys
Its use on Loose Pulleys will prove
it to be efficieut, keeping the pulle
oiled from three to our weeks wit.
. one ﬂlling P ice from 26c. to Tbe.
5 p le sent by mail on receipt
of pr ce. Give diameter and speed
of pulley. Send for catalogue, etc. {
VAN DUZEN & TIFT, Cincinnati, O.
Mention this paper.

Stevens’ Roller Mills,

GRADUAL REDUCTION OF GRAIN.

Manufactured exclusively by
THE JOHN T. NOYE MFG. CO., Buftilo, N, Y.

RUS::ELL H. RI]I]T

THE J. L MOTT IRON WORKS,

88 and 90 Beekman St., New York.
Demarest’s Patent Water Closets used almost

exclusively in all fine work. emarest’s Water
Closets, Latrine’s and Hopper’s for ublic buildi and
factoriés. Mott’s Celebrated Porcelain Lined|

Baths unequaled for beauty and cleanliness. iani-
tary Goods of all kinds.

]

Jarvis Furnace Co.
Patent Setting for Steam Boilers Burns Sc eenings
and Slack Coal without Blast. No 7 Oliver St., Boston;
No. 92 Liberty St., New York 709 Market St., St.
Louis; No. 18 Second St., Baltimore

Address JOHN A. ROEBLING'S SONS, Manufactur-

eru. ‘Trenton, N. J ., or 11T Liberty Street, New York.
Wheels and Ropé £0r conveyng power long dlst.a.ncen
.,end for cireulr. .

WATCHMANS LIM-
proved Time Deteotor,
wlth Safety Lock At-

achmeut,B atented 1875+

ou].@rs to E. IMHAUSF
P 0. Box 38‘5 412 Brosdway, New York.

PATENT QUICK

Adjustable Stroke-

i SHAPERS

Canbe Changed while'in Motton,

BE. GOULD & EBERHARDT,
NEWARK, NedJ. -

{ For steep or flat roofs.

IROCK DRILLS & AIR COMPRESSORG

[May 13, 1882.
CUT PRICES.

SLT5.

BUY A PEN NOW

=—BEFORE THE—

Advance in Price.

To prevent disreputable parties |
e from selling an inferior Pen, repre-
M senting it to be e ual to_our goods,
weoffer. for a ort time only.
the celebrated leermore Patent
Stylegraphic Pen for
each (former price $3.00). Gold
mounted or desk size, 50c. extra.
Pens sent by return mail. Parties
sending 25¢. additional will receive a
sufficient quantity of superior ink
for six months’ use. Send mone;
with order. Pens fully warranted.
Money refunded if not satisfactory.
The fame of the Livermore Pen is
universal, and it is admitted by the
tBr%}%e of the entite country to be the

LIVERMORE'S NEW

| Styloaraphic Pencil.

Made of hard rubber, finely nickel
Bls,ted metal, plain or ornamental.

onvenient size for the vest pocket.
# Carries Jead three and three-quarter §

inches long, either black, indelible,
or copying. Works instantly Sets
the lead the proper length for use
without the ald of the eye.

Sent by mail on receipt of 50c.

All kinds of Stylographic Pens
repaired.

he above so0ld to the trade and

for export.

Address

The Stylographic Pen Co,,

171 Broadway, Room No. 15,
NEW YORK.

ROOFINC.

Applied by ordinary work.aen
| at one-third the cost of tin. Circulars and sampies free.
Agents Wantec. T.NEW,32 John Street, New York.

INGERSOLL ROCK DRILL CO,,
PARK PLACE NEW YORK,

T hermometers,
'}fgmgmﬂ Ent!ﬁ"szlesgﬁs A B!s‘.(,rff
uiu.emnuf iladelphia.
g2 Send for [llustrated Priced a.l:alnnue-

\KORTING UNIVERSAL INJECTOR |

OU LE TUBE
v FDR BOILER FEEDING
il operated by ane 3
- wWiLL LIFT #o¥ WiYEn

WURKING GUARANTEED
ol 61 or Cutar _

i~ OFEICES fAND WARERO OME 83—
PHILABR, 1274 & THOMPSON $73 NEW YORK S LISERTYST
BOSTON. 7 OLIVERST Il CHICAGO. 84 MARKET ST

HARTFORD
STEAM BOILER

Inspection & Insurance
COMPANY.

| W, B. PRANKLN,V. Pres't. J. M. ALLEN, Pres't.

J. B, PIERCE. Sec’y,

and Shaped Diamond Carbon Points, indispensable for |
Tru!mz Porcelain, Hardened Steel, Chilled Iron, and |

er Calender Rolls. Practical Mechanics and Paper
Ma ers using them pronourice them a marvel of the age
for efficiency and durability, doing thet which no stee
tool can do. After turning the Rolls, when msgrec-tad by
a microsecope, there iz no ?eroeptihle WORT, 'hey are
now extensively used in Ro. l;mg and Pa.per Mills, both |
in this country and in Furope. Send stamp for eircular

to JOHN DICKINSON, 64 Nassau Stneet. New York.

COLUMBIA BICYCLE

Is what every boy wants and
what every man ought to have.
Send 3c. stamp for illustrated
catalogue, with price lists and full
information.

THE POPE M'F'G CO.,

Y 597 Washington St., Boston, Mass.

For showing heat of
mometers. Ovens. Hot Blast Pipes,
B Flues, S Veemweﬂ Steam, Oil Stills, ete. .

HENRY facturer,

BUL KL Y, Sole Mamu
149 Broadway, New Yozrk.

W.JOHNS

ASBESTOS

LIQUID PAINTS

ABBESTON }&"g};‘}}“gn COVERINGS,
ASBESTOS 1] NING FELA, o
ASBESTOS STEAN PACKIN(x,
ASBESTOS WICK PACK ING,
ASBERTOS KLAT P ACKING,
ASBESTOS MTL LB()AR]),
ASBEIS;E-s'l'Os sslliiﬁ?f'rilm(}
COATINGS, CEMENTS, S Eee.

Descriptive p ice lists and samples sent free.

H. W. JOHNS M’F'CG CO.,
87 Maiden Lane, New York.

_ = ]
JENKING P N T -DACKING

ESAPERFECTJO
_Jg.‘:('fus BRGS.7IJOHN 5'1'-"'

KILN.

THE CO-MMUN SENSE DRY
Fik gy

In anlvlngthe true principle of seasoning, extracting
from the center by suetion, rapid circulation o
alr m h moderate hea.t, we. offer the cheapest kiln in
.construction, quickest in operation. and perfeot in re-
sults. Prevents checks. warp, or hardened surface.
ST. ALBANS M'F'G CO., St. Albays, Ve,

) i ..d - :
A &' ETbWR I B oo Fork.

© 1882 SCIENTIFIC AMERICAN, INC

“LAFARGE” PORTLAND CEMENT. 7
“BURHAM?”’ English POR TLANI) (¢ EMEN’I‘
“KEENE” CEMENT (Coarse nnd Saperfine).

These celebrated makes of imported cementsfor fale
by JAMES BRAND, SﬁBeekman St., New Y

Working Models

And Experimental Machine:
by J.F.W.

. Metal or Wood, made to

order NER, 62 Centre St., N. Y.

The Eclipse Engine

Furpishes steam power for all
Agrieultural purposes, Driving
Saw Mils, and for every use
where a first-class and. eco-
| nomteal -Epgime 8 required.
Kileven first-class premiums
awarded, including Centenni-
al,"76. Refer to No. '.'r’ issue of
& "Ii' No, 4, jssue of 8, of

Fo ENTIFIC Am,mm\f for Fai-
¥ torial illustrat’ns. TCK &E€o.,
- W aynesboro, an.kllnﬁ) Pa.

PRINTING INKS,

T}IE “‘ielanﬁﬁc Ameﬁcan . ls D?ttnwd with CHAS.
NE HNSON & €O K. Ténthand Lom-
bard Sts. lnhdelpﬂl, 2nd.80 Gold St., New York.






