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TALL CHIMNEY ENGINEERING.

Some very striking examples of the resources of en-
gineering have been furnished by the treatment of tall
chimneys, in some cases the tragic side of the profes-
sion coming into relief. The problems presented for so-
lution by these structures are difficult. It often hap-
pens that a chimney settles a little on one side, and
becomes dangerously inclined from the perpendicular.
In such a case it has to be straightened. Sometimes
the operation is successful, but in a number of in-
stances the chimney has fallen after the operation.

Probably the worst of these accidents on record hap-
pened in the case of Newland’s mill chimney, Bradford,
England, a shaft rising 260 feet from the top of the
foundation. When it was nearly completed, it was
found to be bulged on one side and hollow on the
other. The settling occurred during a single night.
To straighten it, two cuts were made extending about
one-half around it, which, as fast as made, were filled
with stone one-half inch less in thickness than the cut.
Iron wedges were driven above the new stone to take
the weight. The cuts were made little by little, so that
no change occurred until the wedges were knocked out.
The chimmney then settled down on the side where the
cuts were, and was straight. It was then completed.
Nine years later some cracks appeared and were re-
paired. Again, after ten years inore had elapsed, some
pieces of the outer casing dropped off, and two days
later the whole upper portion of the chimney fell, kill-
ing fifty-four persons and doing about $100,000 worth
of damage. Just before the collapse stones and mor-
tar were observed to burst out from the locality of the
cuts.

In the neighborhood a successful operation of the
same character was performed. A chimney at Bingley,
near Bradford, was found to be four feet six inches out
of perpendicular. A gap a foot high was cut clear
through one side of it. Screw jacks were inserted in
the cut as fast as the cut progressed, and as each was
put in place it was screwed up hard againstan iron top
plate. A similar plate was placed under each jack.
When about half the circumference of the chimney
was cut through, the jacks were slowly turned down
until the chimney was nearly straight. The gaps be-
tween the jacks were bricked up, the jacks were taken
out one by one, and masonry was put in their place.
When all were remnoved the shaft was perfect, the com-
pression of the new work having completed the
straightening.

In another instance a chimney 132 feet high settled

38 | until its top was 3 feet 2 inches out of the perpeundicu-

lar. This was at the works of Matthews & Sons, in
Gloucestershire. A course of bricks was taken out for
five-eighths of the circumference and replaced by a
course 1% in. less in height. As fast as the cut was
made the new course was laid and iron wedges were
When all was in place, the wedges
were driven out, and the chimney came back to within
an inch or two of the perpendicular.

Chimneys will stand these operations if of good ma-
terial originally ; but if the brick and mortar are in-
ferior, they will be apt to succumb. A shaft in Oldham
was being straightened in the above manner. The
owner protested, taking the ground that the mortar
should alone have been sawed, and went off a little dis-
tance with one of the workmen to observe it, when sud-
denly the pile fell, burying one man in the bricks and
destroying an adjacent building. The brick and
mortar were both of inferior quality.

It is by no means the universal custom to treat the
problem in so radical a manner as by the removal of
a portion of the bricks or stones. Often the mortar
between two of the courses of brick is sawed out on the
higher side and the operation is repeated on the other
joints until the work has been completed.

The moving of a chiinney has been- successfully ac-
complished. In Brunswick, Maine, a seventy-eight
foot chimney was moved twenty feet on greased
planks. It weighed about 100 tons. Inside of nine
hours it was again at work in its new position, receiv-
ing the products of combustion from the fires.

The erection is generally conducted by the ordinary
methods in use in regular building. Sometimes a
radical departure is made. An iron chimney over 150
feet high has been built from the bottom upward. A
section of the chimney twenty feet high was first built.
This was raised vertically four feet, and a circle of
plates four feet high was riveted to it at the bottom.
The whole section, now twenty-four feet high, waslifted
again four feet, and a new course was riveted on, and
this was continued until the whole was complete. A
hydraulic ram did the lifting. Of course this method
could not well be applied to other than a sheet iron
shaft.

In the demolition of a high chimney some ingenuity
can be shown. A chimney in Middlesborough, England,
was taken down brick by brick from the top down-
ward. A long chute one-half an inch longer and wider
than a brick in its cross sectional dimensions was first
erected within the flue. It was air tight and rose
from an air tight box placed at the bottom of the
chimney. The bricks were dropped one by one
through this chute, and were cushioned by the air so
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that none were broken or injured. From time to time
the box was opened and the bricks that had accumu-
lated were removed.

THEATRICAL EMOTION.

Who, sitting at the play, has not wondered if those
portraying passion were not moved at their counterfeit
presentment—so real it seemed. There’s the man in a
passion, actually red in the face and trembling visibly ;
the mother weeping over her child. How true it seems!
If she be not crying, there is every evidence about her
of protound grief. See how she throws up her arms as
though appealing to the heavens for aid ; wateh the
muscles of the face, the expression of her eyes, and note
the depth of feeling in that sigh she fetches. Is all
this but simulation ? 8o it has often been alleged ;
only theatric trickery. "Now, however, comes a medi-
cal authority who insists that no one can simulate pas-
sion truly without feeling it—at least to a certain ex-
tent. He says that the players themselves will sustain
his assertion—the best proof of all being that, from
the earliest days of their apprenticeship, they were
bidden to imagine themselves the personages they
would counterfeit.

Any one who has ever been before the footlights
when a company was being drilled will remember the
frequent recurrence of such remarks as these by the
stage manager: ‘ Mr. Jones, you're not feeling the
part, you're only acting it. No man ever looked as
you do when he was really mad. Miss Smith, you
would not cry in such a happy-go-lucky fashion, were
you really cast adrift on a deserted island. Try and
imagine such a condition ; think of your forlorn state,
the fact that you are not likely to see home and friends
again. Perhaps you will starve, or be eaten by wild
beasts when night comes’—and so on.

Another authority, in a recent paper on the subject,
takes the opposite view, insisting it is all mechanical.
He says: ‘ By long practice we are enabled to inter-
wene between the psychological and the muscular or
vascular conditions. Our social education accustoms
us, from infancy upward, to the exercise of some sort
of control over the exhibition of the emotions, and to
the well-trained individual it is comparatively easy to
prevent his face divulging his thoughts and feelings.
In the same way actors gradually become enabled te
tear a passion to tatters without showing the emotion
to which their mimicry gives rise in the onlookers. An
actor who really wept or really laughed would be as
little fitted for his task as a medical man who really ex-
perienced the sympathy which his speech and manners
are intended to convey. Not that there is anything
hypocritical in either case, but both have acquired
the ability to disassociate the feeling from its normal
manifestations. From a theatrical point of view, it is
surprising what education and practice can do toward
converting into voluntary acts phenomena which, in
other people, are utterly beyond the sphere of the
will.”

_— et —r—
NEW ANIMALS AND BIRDS IN THE:CENTRAL PARK,

The leather turtle, newly come to the Central Park
collection from southern Texas, is so rare that none
has been shown here before, and so curious as to well
repay a visit to the.pigeon house, where, in the little
pool, he lies for hours blinking lazily ; the birds coming
down to its edge to drink keeping one eye on the dull,
sodden-looking creature, with vampire-like beak and
telescopic neek. A keeper brought him into Superin.
tendent Conklin’s room one afternoon last week. and
as he made off for a dark corner, his back—he is about
eighteen inches long—moved in rhythmic waves with
every movement. Instead of shell and bone, like other
turtles, it is elastic and ductile. Indeed, you can almost
double him up, even the frame seewing more like
cartilage than bone.. He is said to be as toothsome as
green turtle, is found in fresh water, and was given to
the Park by Mr. J. W. De Peyster.

There are now a pair of wild Barbary sheep (Obis
trangelaphus) in the inclosure near the Arsenal. They
are very young, but when full grown will be quite as
large as Rocky Mountain sheep, standing about four
feet high. The wool is fawn-colored and short. The
ram has a great mane, and his fore legs well feathered.
The horns are long, heavy, and curving.

A South American deer of the red variety was
recently given the Park by Dr. Spitska.

There is a cow blackbird in the bird house, brought
to this port by a ship of the Hamburg line of steamers.
When the ship was fully 800 miles off the coast, this
bird flew aboard during a November storm. - It seemed
utterly fagged out, alighted first on the main truck, and
then, as if its strength was near gone, almost tumbling
down the yards to the deck, where it lay feebly flutter-
ing.

A large rough-legged hawk from the Rocky Moun—
tains (A7rchibeuto Santi Johannes) has been given by Dr.
Francis Martin, of Boston. It was taken from its nest
by the Indians, and is said to be a rare specimen.

Only three elephants remain, and these are kept
chained to the hard floor of the antelope house. 8o
nervous this unnatural imprisonment has made them,
that now and then one or the other shows signs of
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dangerous excitement. One afternoon last week, when
the doors were closed, Snider, the elephant keeper, un-

chained the biggest of the three, a monster elephant, |

standing 9 feet 1 inch high, weighing nearly five tons,
and second in size only to the late Jumbo. This parti-
ality so angered Tom, one of his mates, that he set up
avibrant trumpeting, jumping up and down angrily,
and thrashing his trunk this way and that. A night or
two before, he tore hjs iron-girdled, oak-framead cage to
pieces, twisting and breaking the bars of inch iron as
though only saplings. So ugly has he come to be, that
it will probably be necessary to build an iron cage of
double thickness.for him. )

e il + Pl et

POSITION OF THE PLANETS IN DECEMBER.
VENUS

is evening star, and heads the December list. Her size
and brilliancy increase with every reappearance, as she
treads her eastern path, and proves herself worthy of
her title—the fairest of the stars. She will be near the
moon on the evening of the 5th, star and erescent form-
ing a charming celestial picture in the southwest. At
the close of the month she sets more than three hours
later than the sun. - Venus sets on the 1st at 6 h.46 m.
P. M. On the 31st she sets at 7 h. 55 m. P. M. Her dia-
meter on the 1st is 13".8, and she is in the constellation
Sagittarius.

SATURN
is morning star, and takes the second rank on the
monthly annals, for at the close of the month he will
rise in the east about a quarter of an hour before Venus
sets in the west. He may be known by his vicinity to
Regulus, being on the 1st about 7° northwest of the
star.
the 31st he rises at 7 h. 41 m. P. M. His diameter on
the 1st is 18".8, and he is in the constellation Leo.

MARS

is evening star. The rapidly lessening distance between
this planet and Venus is the interesting feature of his
progress during the month. The two planets are 15°
aparton the 1st, and only 1° apart on the 31st. Mars
shins as a dim, ruddy star, northwest of Venus. He
makes a close conjunction with the moon on the even-
ing of the 6th, being 15’ south. Marssets on the 1st at
7 h.59 m. P.M. Onthe3lsthesetsat 8 h. 1 m. P. M.
His diameter on the 1st is 5".6, and he is in the constel-
lation Capricornus.

NEPTUNE
is evening star, and in his best position for telescopic
observation. He may be found about 5° southeast of
the Pleiades. Neptune sets on the 1st at 6 h. 16 . A.
M. On the 31st he sets at 4 h. 15 m. A. M. = His diame-
ter on the 1st is 2".6, and he is in the constellation
Taurus.

URANUS
is morning star. A telescope will bring him into view
about 3° north of Spica. Uranus rises on thelstat 2 h.
54m. A. M. On the 31st herisesat1 h.2 m. A. M. His
diameter on the 1st is 3.4, and heis in the constellation
Virgo. ’

MERCURY
is morning star until the 28th, when he is in superior
conjunction with the sun, and takes rank among the
evening stars. Mercury rises on the 1st at 5 h. 57 m.
A. M. On the3lst hesetsat4 h. 31 m. P. M. His dia-
meter on the 1st is 5".2, and he is in the constellation
Libra.

JUPITER

is evening star until the 8th, and then morning star.
He is in conjunction with the sun on the 8th, and so
closely hidden in the sunbeams that he is of little ac-
count during the month. Jupiter sets on the 1st at 4
h. 46 m. P. M. On the 31st he rises at 6 h. 8 m. A. M.
His diameter on the 1st is 30"., and he is in the éenstel-
lation Scorpio.

Mercury, Venus, Mars, and Neptune are evening
stars at the close of the month. Jupiter, Uranus, and
Saturn are morning stars.

—_— 4 —
PHOTOGRAPHIC NOTES.

Toning Blue Prints.—President C. W. Canfield, of
the New York Society of Amateur Photographers, re-
cently gave the following simple formula for toning
blue prints, which he had taken from a French jour-
nal.

Make asolution of :

2703 7 < A 70 grammes.
A7 Y 1100 c. c.
Add sulphurie acid in small quantities until blue
litmus paper is turned slightly red. e

Then add a few drops of ammonia until the alkaline
reaction reappears and red litmus paper is turned blue:
Lastly 10 grammes of red crude gum catechu is put
into the solution and dissolved, occasionally stirring
with a glass rod. ’

The prints should be printed a shade darker than is
desired, and are then toned by immersing in the bath
for about five to ten minutes, or until the color has
changed. The blue changes to a dark olive green,
which in the daytime has all the effect of black. The
toning bath will keep indefinitely. Guin catechu can

Saturn rises on the 1st at 9 h. 4 m. P. M. On
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be had at any drug store, and in chemical composition
is nearly 50 per cent tannin.

Toning Bath for Gelatinv-Chloride Paper.—The fol-
lowing modification of a toning bath has been given
by W. H. Stebbins, Jr., of the Amateur Photographers’
Society of this city :

Acetate of soda (fused)..........cieeevniiennnenran
Sulphocyanide of ammonia..c.... ...oviieniin.nan

40 grammes,
20

“

Chloride of gold
Water

For use add to 200 grammes of solution No. 1, 60
grammes of No. 2.

Both solutions should be kept separate until used.
Heretofore part of the gold solution has been mixed
with the sulphocyanide solution, but the improve-
ment consists now in keeping the gold by itself and
adding the sulphocyanide directly to the acetate so-
lution. The solutions keep better when prepared as
described, and the toning commences as soon as the
prints are put in the bath, producing in a few minutes
—not over ten—beautiful purple tones.

8->
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Professor Tuson,

We regret to announce the death, at the age of fifty-
six, of Prof. Richard Vine Tuson, who for the last
twenty-eight years has held the post of Professor of
Chemistry in the Royal Veterinary College, London.

Prof. Tuson began his scientific training under Prof.
Graham, at University College, and was afterward as-
sistant successively to Prof. Ronalds, in Galway, and
Dr. Stenhouse, at St. Bartholomew’s Hospital, in Lon-
don. He was afterward elected Lecturer on Chemistry
to the Medical Schonl of Charing Cross Hospital, where
he was universally popular with students and teachers.
A few years later he tried for and obtained the profes-
sorship which he held until his death, which took place,
in his house at Erith, on the 31st of October, 1888.

Prof. Tuson was a thorough chemist and an able
teacher and experimenter. Various scientific papers
stand in his name, but his most important literary
labcr was the new edition of Cooley’s well known ‘¢ Dic-
tionary of Receipts,” which he prepared with care and
skill. He was a good and most amiable man, and his
untimely death, from heart disease—which, it appears,
had been making unsuspected progress in his system
for years—will be lamented by a wide circle of friends.
—Chemical News.

et lr vl
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Electric Wires in New York.,

In a paper read before the National Electric Light
Association, Dr. Schuyler S. Wheeler, electrician of
the Board of Electrical Control, says the total number
of miles of underground wires already laid in New
York is 3,697.

The number of miles of underground wire in Brook-
lyn is 2,100.

The number of miles of underground wire in Paris
is 4,100.

The number of miles of underground wire in Chi-
cago is 200.

The number of miles of underground wire in Boston
is 400. ‘

The number of miles of underground wire in Pitts-
burg is about 1,000.

There are already underground, in the city of New
York, more electrical conductors than in any other
city in the world (except Paris), while the capacity of
the subway construction already finished in this city
may be estimated fairly at something over 30,000 miles
of conductors.

There are through lines completed from the Battery
to the Park on the two principal thoroughfares of this
city, Broadway and Sixth Avenue, and a gradual con-
version of overhead lines to underground lines in the
busy parts of the city may be confidently expected.

The Board of Electrical Control is not unmindful,
however, of the magnitude of the labor and expense
required in converting the present arrangements into
underground systems, and does not contemplate either
the hampering of the business of electrical companies
by forcing unreasonable numbers of wires under-
ground, or by attempting to compel the use of sub-
ways faster than is consistent with the efficiency of the
various electric service to the public. If thegreat mass
of overhead conductors are removed, and the re-
mainder of the service brought to a condition which
will insure the safety of the publie, and, at the same
time, the benefit of the companies themselves, it will be
the result desired by the people of the city, and which
the Board of Electrical Control is endeavoring to at-
tain. .

As to this matter of regulating the overhead service
in the city, I may say that an investigation of all the
wires overhead, instituted sinee I have been connected
with the work of the authorities in charge of electrical
matters here, by the inspectors appointed after a rigid
examination, found eompetent for the purpose, has
shown that a great deal of very bad and unnecessarily
dangerous work has been done in New York, and that
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wires is the principal, if not the only, cause of the
clamor for underground service.

In addition to this, an enormous quantity of wire
and a large number of poles not in use at all exist,
amounting, as has been variously estimated, to from
a half to two-thirds of all the wire and poles in the
city.

One has no idea of the aerial freebooting that is and
always has been going on with overhead wires, until
he spends some time seeing what there is overhead.
The condition of wires in this city is simply outrage-
ous.

The companies owning wires will not permit each
other to make common use of the poles, but will
chop off wires owned by others without notice. The
telephone people object to the electric light wires on
account of the induction., Where there is a line of
light wires on their side of the street passing close to
their poles, they will not allowthem to be made fast.
The result of the necessity thus made tor extra poles is
sometimes four lines of poles on one side of the street.
Hence most of the wires swing close to or against the
other poles to which they are not attached, and line-
men, in climbing them, have to erawl through all the
other wires which are not fastened to cross-arms.

Among the cases of dangerous wires and unnecessary
obstructions found by the inspectors are full lines of
large poles extending over miles of streets, filled with
wires which are * open ” and out of use, but left stand-
ing to save the expense of removal, long lines of poles
left standing to preserve right of way, arc light day
circuits within reach and with the insulation dropping
off, and bunches of dead wires hanging from house
tops, ete.

———r O —
Testing Amber Varnish.

Commercial amber varnish is mmade by dissolving am-
ber or colophony amber in linseed oil, varnish, and
turps. In many cases it is made without the expensive
amber, and an analyst is sometimes asked his opinion,
whether a sample is genuine, viz., really made with
amber. The best way is to try for succinic acid,
although even a genuine article only contains small
quantities of this substance, as a large quantity vola-
tilizes during the heating of the varnish. The detec
tion is, however, difficult, owing to the nature of the
article. Neither boiling with hydrochloric acid nor
treatment with alcoholic potash extracts any succinic
acid. The author’s plan is to treat the sample with
nitric acid of 1-20 specific gravity.* He proceeds as fol-
lows:

Twenty grms. of the varnish are put into a flask of
about 300 c. c. capacity, and heated on a sand bath
with 50 c. c. of the nitric acid. When action sets
in, thelflask must be somewhat cooled to prevent a too
fierce oxidation, when it may be again gently heated
for about fifteen minutes. The acid, which holds all
succinic acid in solution, is now poured off and the in-
soluble resinous mass washed with water. The acid is
evaporated in the water bath, a little water being from
time to time added. When the acid has been com-
pletely expelled, the remaining sirup is dissolved in
about 10c. c. of water, and this solution shaken with
100 c. c. of ether. After distilling off the ether, the resi-
due is put in a watch glass and put under a desiccator.
After about twelve hours, erystals of succinic acid sep-
arate out, and the amount gradually increases. The
 mother liquor being removed by means of blotting pa-
per, the crystals may now be tried by the usual tests
for succinic acid. It is thus possible to answer within
twenty-four hours the question whether a sample of
amber varnish is really deserving of the name.—W.
Sonne, Zeitschr. f. angew Chemie, No. 18; L. De K.,
The Analyst.

4 —
Electro-Plating,

The following method for the electro-deposition of
the heavy metals, such as platinum, iridium, palladium,
ete., has recently been proposed by Professor Silvanus
Thompson. The impure metal is first obtained as a
chloride by the ordinary chemical processes. The ex-
cess of acid is evaporated off in a water bath, and the
salt finally redissolved in distilled water and from ten
to fifty times its weight of a solution of sodium phos-
phate either pure or mixed with borax. The solution
is then raised to the boiling point, and sal ammoniac,
common salt, or sodium bromide added. The solution
is then reheated, and finally neutralized with either
the carbonate or, if alkaline, with the bicarbonate of
soda. In depositing the metal from a bath of the
above solution, it should be heated to from 60 deg. to
90 deg. Cent., and the metal deposited in the ordinary
way. In the case of platinum, a brilliant deposit can
be obtained from a bath of the following composition :

Parte.
Chloride of platinam...........c.oovt ciiiiiiiiiiiiiinae. 2
Sodinm borate............  ciiiee ciiieiiiii e cees 16
e carbonate.........ccoiiiit th tiiiiitiiiie e 16

Sal ammoniac

*Note by abstractor.—May not some succinic acid be actually produced

a reprehensible and inexcusable condition of overhead | by oxidation of fatty matter *—L. De K.
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AN AIR COMPRESSOR FOR VARIABLE PRESSURES,

At the recent meeting of the British Association,
Leeds, a paper was read by Mr. Henry Davey ‘“ On a
New Form of Air Compressor for Variable Pressures,”
which he has recently designed. It is illustrated and
described by Engineering as follows :

‘When compressed air is stored for power, for blowing
fog signals, or for other purposes, the work to be done
is to fill receivers to a high pressure, beginning with a
low pressure. Taking the case of a minimum of 20
pounds and a maximum of 200 pounds per square inch,
it is evident that if an ordinary air pump were madeso

Bishop Rock Lighthouse.
Left Hand Engine.
Cyl. II"diar. x 6 “stroke:

Boiler Pressure 0 /bs. RevS per miaute {i3g

Regeiver ... 160 ., Mean effective Press. 3-19 Ibs.
Vacuum ........26:5 I I Ay < T - B
tmos. J-lne

Scale V20
top bottom

o) jB

large that it would take up all the power of the engine
at 20 pounds, it would be too large for any other pres-
sure, and enormously too large for the 200 pound pres-
sure. The old plan was to have two or more pumps,
of different sizes, and put one or more pumps in gear
with the engine, as the pressure varied. The plan was,
however, complicated and non-automatic in its action.
Mr. Davey’s new pump is capable of being made of
sufficient size to take up the full power of the engineat
the lower pressure, automatically suiting its- action to
any higher pressure it mnay encounter, always utilizing
the full power of the engine. By making the quantity
of air to be compressed per stroke to vary inversely
with the pressure, the air pump will encounter a con-
stant resistance with varying pressures. The area of
the air -pump diagram should re-
main constant, as illustrated by the
diagram, Fig. 4. The explanation
of the diagram was given by the
author as follows : Let the receiver
pressure be two atmospheres, then
the compression diagram would be
a,b,c, d; but should the receiver
pressure be anything greater, say
four atmospheres, then the compres-
sion diagram would be a,6¢,f, g;
the areas of the two figures being
exactly the same, and that holds
good for all pressures. In the first
case the air pump would have taken
in a full charge of air. In the sec-
ond the supply of air to the pump
would have been cut off at the point
g, a partial vacuum being formed
while the piston moved from g to A,
the air being compressed along the
saine line on the return of the pis-
ton from A to g ; the action and re-
action, as far as this part of the
curve is concerned, being equal.

The pump is proportional in size to
the lower pressures and in strength
for the higher pressures. At the
first it takes a full charge of air dur-
ing the suction stroke, but as the
pressure rises, the admission on the
suction strokeis cut off before the
end of the stroke by means of a
governor. The engine itself has no
other governor than the resistance
of the air pump.” The steam is
always full on, sothat the maximum
work is always got out of the en-
gine.

In our illustrations, Figs. 1 and 2,
a Davey hopper boiler and motor
combined are shown with an air
pump attached. This is one of seve-
ral sets which have been made for
working fog signals; a position in
which the pressure often varies from
20 pounds to 200 pounds per square
inch. The pump is reversible, and

Scientific Amevican,

may be made an exhauster for producing various de-
grees of exhaustion. The combination of motor and
hopper boiler mnake it especially applicable for working
the pneumatic dispateh in offices and other places.
Even with constant pressure the plan is valuable, be-
cause it admits of the employment of the largest air
pump possible, which, if too large, adapts itself to the
power of the engine. The compressorsillustrated have
been made to the order of the Trinity House authori-
ties, to place on the
Bishops Rock Light-
house. They are, as
stated above, worked
by a pair of Mr. Davey’s
safety motors with hop-
per boilers. The base
of the motor forms the

| DECEMBER 1, 1888.

last. Great Britain is experiencing a revival in her
milling trade which is quite remarkable. Notonly are
old mills being improved and started up, but new ones
are being built to some extent, and in many cases of
good size. -

It is very probable that in the ordinary state of
things we should be able to undersell these mills largely
on their own grounds, for this is what we have
been doing for years past. But we have to consider

¥,
v
N

surface condenser,
which is kept cool by
natural circulation from
a tank formed on the
parapet of the light-
house. Fig. 5 shows
diagrams from one en-
gine. We may add that
a pair of Mr. Davey’s 10
horse power motors
with compressors have
been working the fog
signals on the Kentish
Knock Lightship for
sowe time past.
———~—re————

Our Foreign Flour
‘Frade.

Of the total British
import of flour in the
first nine months of
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this year, amounting to
12,908,322 hundred-
weights, the United
States supplied 10,174,675 hundredweights, or between
four-fifths and five-sixths. This, too, at a time when
the complaints of the trade of small business have been
long, loud, and deep. 'This flour exportation from the
United States has been about 1,100,000 hundred weights
less than for the same time last year ; but, on the other
hand, Great Britain’s imports were some 400,000 hun-
dredweights larger in 1887, which diminishes the dis-
parity in the percentage considerably. So we find that
Great Britain has taken some ten-thirteenths of her
flour supplies from us this year, as against a little less
than eleven-thirteenths last. Her supplies from all
other sources so far this year have thus been about
three-thirteenths, as contrasted with two-thirteenths

Fig. 3.

—_—
—_———
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Fig. 1.—DAVEY'S MOTOR AND AIR COMPRESSOR FOR VARIABLE PRESSURES.
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Fig. 2.

that it is not thelarge and improved Britisl. mills which
have suffered so greatly from our competition, but the
small and old-fashioned ones. In case the work of re-
modeling becomes general throughout the kingdom,
and the average British mill is put on a basis with the
average American mill, as to mechanical construction,
the whole question of our ability to compete will de-
pend on comparative cheapness of the raw material.—
Northwestern Miller.
_ et r—
Changes in the German Artillery.
The Allgemeine M. litar-Zeitung announces as pro-
bable several considerable changes in the organization
of the German artillery, to be effected from April 1
‘next. The field artillery will be-
come an integral part of the army
corps, its inspectorates and staff
will be suppressed, and there will
be created in their place a new and
‘supreme authority to control the
force, but dealing solely with tech-
nical questions. Some reduction in
cost will thus be secured, but the
saving will probably be more than
‘swallowed up by the increase in
iguns, carriages, ete. Our countem-
porary gives also some particulars
'of a curious experiment that is being
made with a view of enabling ar-
tillery to approach the enemy and
act effectively in difficult situations.
It is proposed to place two different
guns on one carriage, the first an
ordinary field gun of eight or nine
centimeters, the other a mortar of
eight centimeters. These will be
fixed in opposite directions, and a
rotary movement can be given to
the supporting framework, so that
either can be used. Further details
are not yet made publie.

— e A~ ~

——r e ——————

Is Dry Rot Contagious?

There appears to be such a thing
as a diagnosis of disease in wood,
and the botanical physicians, ac-
cording to the Northwestern Lum:
berman, profess to know that it
may be contagious or sporadic. Dry
rot is called contagious, and it is
said that the germ of that disease
may be communicated to sound
wood by tools which have been at
work in diseased wood. Itisthought
possible that this theory accounts
for many incomprehensible break-
ages of timbers. The suggestion
is that sound lumber should not
be cut with the same saw that has
passed through stuff affected by
dry rot without cleaning.
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AN IMPROVED CAR STOP.

A simple device for restraining mining or other cars
from movement on the tracks of hoisting carriages in
mining shafts, ete., is illustrated herewith, and has
been patented by Mr. William Walker, of Jermyn, Pa.
On a base plate adjoining the car rail are guides, in
which are mounted to slide across the rail the rigid
arms of a forked chock block, adapted to catch both
sides of the car wheel, the chock block being pro-

WALKER'S CAR STOP.

jected and retracted by means of an upright handle
lever pivotally connected with a cam bar, arranged at
right angles to the direction of motion of the chock
block.

DO

Additional Water Supply Required for New York.

Mr. Chureh, chief engineer of the Croton aqueduct,
in a recent report to the commissioners, fixes the prob-
able date of the completion of the new aqueduct to its
connection with the old aqueduect mains in Tenth
Avenue, near 135th Street, at July 1, 1889, and to the
Central Park reservoir at December 31, 1889. For the
maximum supply he gives the approximate figure of
318,000,000 gallons. In 1890 Mr. Church estimates that
the city will have a population of 1,665,875 ; and, ac-
cording to the tables of statistics which he presents, he
demonstrates that the consumnption will exhaust the
storage of that year, and the daily supply will be short
79,600,000 gallons.

DO
¢

IMPROVED STRAW CARRIER FOR THRASHING
MACHINES.

A machine whereby straw, chaff, ete., may be deliv-
ered, without spilling, to the stacker from the sepa-
rator, is illustrated herewith, and has been patented by
Mr. Peter Enzenauer, of Red Bud, Ill. The carrier is
made in two hinged sections, the lower or main one be-
ing attached to standards forming arear portion of the
separator, and held at an inclination by side braces,
while the upper section, when the carrier is not in use,
may be folded under and held in folded position by
hooks. The carrier has parallel side pieces, with a rig-
idly attached bottom, an upper floor being secured to
the side pieces to afford a space above the bottom, and
a curved metal plate inclosing the lower end of the

ENZENAUER'S STRAW CARRIER FOR THRASHING
MACHINES

body, at each end of which a shaft is journaled, carry-
ing an endless belt. The straw or chaff carried by the
belt over the upper floor section, and not falling into the
short section, drops into the space between the bottom
and the upper floor of the carrier, and is carried by the
lower section of the helt to the floor or table, to pass
upward with the main body of the material, there be-
ing an apron to prevent any of the material carried up-
ward by the belt of the main section dropping into the
space between the upper floor of the short section and
the end plate.

Srientific dmerican,

London Fogs.

As these lines are being written (says the Journal of
Gas Lighting of Nov. 6), London lies literally gasping
for breath under one of the blackest and most persis-
tent fogs that have ever visited the valley of the
Thames. It is a perfect example of that variety of
the London fog which has been distinguished of late
years from the traditional ‘‘ pea soup ” fogs so clearly
described by Dickens in his tales of London life. We
still get too many specimens of this type of fog to for-
get what it is like. It is the thickness of what has to
serve for air, which makes the eyes smart and weep,
chokes respiration, and blurs the visual aspect ¢? outer
objects. Lights are almost powerless to penetrate this
mixture of mist and smoke. Scarcely can the wayfarer
see one street gas lamp at a time ; he certainly cannot
see the second. Drivers of vehicles are compelled to
lead their horses, and make sure of their course by ob-
servations of the curb of the street pavement ; and
when they have to navigate a wide crossing, they must
trust to fate for getting to the corner for which they
aim. The usual street noises are either hushed or
strangely muffied and changed; but the improved
acoustic properties of the thickened atmosphere are
witnessed to by the startling distinctness of sounds
usually unheard or diminished. All this, be it remark-
ed, is characteristic of an old-fashioned yellow fog,
which strangled our forefathers in the streets of Lon-
don just as it does their successors to-day. The ¢ Lon-
don particular,” however, is no longer confined strictly
tothe metropolis. The growth of towns in different parts
of the country has prepared conditions as favorable to
the development of the densest kind of fogs as used to
be found in London alone; and consequently, at the
present day, Manchester and other places are occasion-
ally plagued with fogs which do not yield in vileness of
character to anything that London can show. The
other variety of fog, which we have already re-
marked as distinet from this deadly mixture of antique
repute, is not so thick upon the ground, but is much
blacker overhead. It does not so acutely affect the eyes
or the lungs, and in this respect is more endurable -,
but no words can adequately describe the gloom where
it enthrones itself on the housetops. To look up to-
ward what should be the open sky is like gazing into a
coal cellar. Wayfarers flit along the streets like dis-
embodied spirits, and vehicular traffic is carried on as
though in a cavern. The general aspect of the streets
and shops is much the same as that presented on a
murky, wretched night. The window glass seems
dirty, and the gaslooks bad, yet comfortable, for every-
body hastens to light up in order to dispel the un-
natural dusk. If a fog of this kind were to happen at
night, it would not be very noticeable except for the
deadness of the air, which renders breathing unpleas-
ant, although not in the same way as a pungent yellow

og. The influence of the invisible carbonic¢ acid,
which is probably present in abnormal proportion in
the stagnant air, is sensibly felt by all aniinate beings.
This and the blackness at midday combine to make
London in a fog of the kind now under notice a place
to be shunned during the continuance of the infliction.
Fortunately, these fogs are frequently very local, and
the slightest movement of the air clears them away.
—_—_— e r—
Balls of Earth on Evergreens,

It is more essential to retain balls, or rather cakes, of
earth on the roots of evergreen trees in removing
them than for deciduous trees, because the roots of the
latter will bear longer exposure to the air. Where the
distance for removal is short, or from one part of the
grounds to another, there is no difficulty in carrying
large masses of earth on the roots, and in preventing
any failure in the operation. Evergreen trees may be
carried several miles in a spring wagon, or on a sled in
winter, if there is enough earth adhering to the roots
to hold them upright during the transit. There will be

i | no difficulty for trees six or seven feet high, but more

care and labor are required for those much larger. -We
have conveyed twelve-foot trees of the white pine seve-
ral miles without any loss. They were taken from the
borders of a wooded swamp, the rich muck in which
they grew resting on hardpan eight inches below, and
allowing the muck, which held all the roots, tobelifted
easily with the tree. This is'the best condition of soil
for taking up masses of earth with the roots, and has
always been attended with moderate labor and entire
success with arbor vite, hemlock, and other evergreens.
‘When the trees stand on a gravelly soil alone, the dif-
ficulty of taking them up is much greater.

These remarks do not apply to small nursery trees
two or three feet high, wnich have been prepared for
removal by previous transplanting, or to larger ever-
greens which have been several times transplanted, and
on which the balls of earth are of less importance.
When this previous preparation has not been given, it
is a good plan in late autumn to fit them for a second
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AN IMPROVED FIRE ESCAPE.

A portable fire escape, constructed with three systems
of lazy tongs connected together and arranged to be
elevated and lowered by a screw mounted in the plat-
form of a truck, is illustrated herewith, and has been
patented by Mr. Louis P. Santy, of Clements, Kansas.
The platform on which the tongs are mounted has
screws-at its corners, whereby the escape may be held
upright or tipped against the walls of a building. The

SANTY’S FIRE ESCAPE,

tongs are united by a series of triangles, a set of lazy
tongs being arranged at each corner of the triangle,
each set bracing the others. A screw for elevating the
system is mounted in the center of the platform, a tri-
angular plate being attached at its corners to the
lowermost set of lazy tongs, and having at its center
an internally serew-threaded boss in which the screw
works, being operated by beveled gears and crank
shafts extending to the ends of the truck. By turn-
ing the cranks the three sets of lazy tongs will be
rapidly elevated, and by reversing the motion as
rapidly lowered. At the top of the lazy tongs is a
platform or cage on which persons may step from the
window of a building, and be lowered to the ground by
turning the cranks, or they may descend by a rope
ladder suspended from an aperture in the center of the
cage.

40—

A SIMPLE CHURN DASH.

An improvement readily applicable to almost any
form of churn, and by which it is designed to make fine
flake butter quickly and with little labor, is illustrated
herewith, and has been patented by Mr. Lambert Sny-
der, of Midland Park, N. J. It consists of a dash loosely
hung upon a bracket in the lid of the churn, a double
conical frame being hung upon the stem of the dash, the
apex of one cone being at the lower end of the frame,
while that of the other cone is above, and designed to
come near the surface of the milk. The vertical pieces
of the frame have each a longitudinal slot, which, with
the cross bars and pins, are designed to cut and break
the cream as the dash is rotated. The upper end of
the dash spindle has a grooved pulley, through which

Y0
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SNYDER'S CHURN.

the dash is reciprocated by means of a bow, the cord of
which is easily sprung into the groove of the pulley to
make one complete turn thereon, and requiring but lit-
tle tension. 'The device is so simple that it isnot likely
to get out of order, can be readily cleaned, and is easily
'operated. As the dash rctates in opposite directions,

or third year's removal by digging a trench around ! with each stroke of the bow, the frames draw the cream

them at a proper distance and deep enough to cut off
all the horizontal roots, and then fillingit again. Every
root thus cut sends out a number of fibers, which are
of more value to the tree in removal than a single long

root.—The Cultivator. -
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. from the top and bottom toward the center, where it is
broken by the rods and cut in its passage through the
slots in the frames. The device is cheap of construe-
tion, easy of manipulation, and efficient and rapid in
action.
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Bellite.

An ideal explosive for engineering purposes would
naturally require to be flameless, perfectly safe in
handling, and, although slow in action, exertive of ex-
treme energy, so as to bring down huge masses of rock
or coal without shattering, as unavoidably results from
using quick explosives, such as dynamite and others of
the nitro-glycerine group. The experiments we had
the privilege of watching recently at the Clarence Iron
‘Works, Middlesborough, were mainly intended to -de-
monstrate that in the new Swedish compound, bellite,
the invention of M. Carl Lamm, the managing director
of the Rotebro Explosive Works, Stockholm, science
has secured what practically amounts to an ideal ex-
plosive. For the manifestation of this point the pro-
gramme drawn up by Mr. Napier Hake, F.1.C., who con-
ducted the trials, was excellently conceived, and the
numerous civil engineers, owners of collieries, and
chemists present appeared to be pleased. Of course,
we possess explosives of far higher potency, and others
that are fairly safe to use, but hitherto the complaint
against the former has been that they act too rapidly,
destroying locally all adjacent; while, with one or two
exceptions, the safer compounds have not exhibited
any phenomenal disruptive force.

The first test to which bellite was submitted was
almost crucial, as regarded the problem of security,
half a ton weight of iron being dropped 20 ft. on to a
packet of cartridges, resting on a thick iron slab, with-
out producing explosion, while, beyond causing break-
age, the ignition of 1 1b. of gunpowder inside a paper
parcel containing naked cartridges proved similarly
harwmless. Nor was the fire experiment less successful,
a lump of bellite thrown on cinders blown to a white
heat merely melting or fusing away with scarcely ap-
preciable ignition. In each case, it should be said, a
second experiment was made to prove that the explo-
sive itself had been submitted to the previous test.

Perhaps more interest attached to the next series of
trials, in which bellite competed with dynamite, the
object being to show that while exerting even greater
force than Mr. Nobel's discovery, the new Swedish ex-
plosive diffused its energy over a wider surface—in
other words, the gases generate a little more slowly.
These successive tests were made upon 3¢ in. boiler
plates and 70 1b. iron rails in fairly good condition, the
charges ranging from 1 oz. to 4 oz., being laid upon
the plates, and in the case of the rails—resting on their
sides—on the web. In most instances the charges were
tamped with a handful of wet mud, but in two tests

were exploded without any .covering.except.the usual |:
With regard to these latter, dynamite must |

wrappers.
be considered to have had the best of it, its quicker ac-
tion bursting a small hole through the plate, and also
through the rail web, the competing explosive merely
causing extensive bulging with prolonged fracture. In
all the other trials, however, bellite produced much
the most damage, the surface injured or wrecked being
some 30 per cent greater.

An earlier test, which had failed, namely, exploding
a bellite cartridge upon the 34 in. to 14 in. lid of a deal
box filled with the same, and which resulted in the ex-
plosion of the contents, was now repeated on a 3{ in.
lid successfully, the box being merely broken to pieces
and the cartridges inside fractured and dispersed ; the
first day’s proceedings ending with the explosion of
earth and submarine mines, 3 lb. of bellite raising
masses of earth to -a height certainly not less than 100
ft., and probably half as high again, and leaving a hole
found on after measurement to be 11 ft. in diameter,
and nearly as deep to the loose earth. The submarine
explosion was equally effective.

The second day’s experilnents were made in the iron-
stone mines at Middlesborough, owned by Messrs.
Bolckow, Vaughan & Co., and, in the opinion of the ex-
perts present, were absolutely successful, the stone be-
ing thrown out in large and easily removable blocks,
while the absence of offensive gases was particularly
remarked. Inregard to the other claims advanced for
bellite, namely, its flameless character and security
against explosion by lightning or electricity, no oppor-
tunities were afforded for forming a conclusion, but the
fact that it is carried as ordinary merchandise in Swe-
den leaves little room for doubt as to the sufficiencies
of previous tests in these directions. During the first
day’s trialsa distinct flash was visible when dynamite
was exploded, but not so when bellite was discharged.
The new explosive is a compound of nitrate of ammon-
ium with di- or tri-nitro-benzole, in the proportions of
about five of the former to one of the latter.—The above
- is from the Engineer.

Bellite, says Industries, closely resembles roburite
and gremite, and consists of five parts in weight of
nitrate of ammonia, mixed with one part of di- or tri-
nitro-benzole, and is manufactured either in the form
of a loose powder, yellowish in color, or in compressed
cartridges ; and in taste and smell is similar to the
nitrate of ammonia of commerce. It is claimed for
bellite that it is more powerful than gun cotton or

-dynamite ; cannot be exploded by shock, pressure,
lightning, electricity, friction, fire, or indeéd under any
conditions except by aid of a detonating eap, and is,
therefore, perfectly safe ; gives off no offensive gas,

|{tented by Mr.

with dynamlte and other nitro-glycerine compounds H
is entirely flameless when exploded, and can, therefore,
be safely used in coal mines ; presents no danger in
manufacture even in tropical climates, and in Arctic
cold requires no thawing ; is absolutely safe in trans-
port, and is, in fact, carried by the Swedish railway
companies as ordinary merchandise ; and when made

expressly for subterranean blasting, does not shatter |,

like dynamite, rather forcing the coal or rock out in

large blocks, and causing but a small percentage of

dust. It is further claimed that bellite shells might be
fired from ordinary cannon, without the slightest fear
of the concussion produced by igniting the gun charge
exploding the shell and bursting the gun.

©
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AN IMPROVED SMOKING PIPE,

A pipe designed to extract the nicotine from the
smoke before the latter enters the stem, and wherein
the smoke will be cool upon reaching the mouthpiece,
and dirt and sediment will be prevented from settling
in the stem, is illustrated herewith, and has been pa-
George H. Wartman, of Montesano,
Washington Territory. The bowl has a central recep-
tacle for tobacco, which may be detachable if desired,
and there is an annular chamber between the inner
walls of the bowl and the outer walls of the tobacco
receptacle, adapted to be ordinarily filled with cot-
ton or other equivalent, there being small apertures

in the sides of the tobacco holder, allowing the smoke

to be drawn therefrom through the cotton. The neck
to which the stem is attached has a channel connect-
ing with an annular groove in the upper edge of the

WARTMAN’'S PIPE,

bowl, formed by the rim or cap shown in the sectional
view. This construction is especially adapted to meer-
schaum or other bowls to be colored, as the heated to-
bacco does not come in contact with the bowl.

P
8-

Chimneys for Boiler Plants.
Referring to the 335 foot chimney of the Clark

‘Thread Company, at Newark, N. J., which of late has

been very widely noticed, as being probably the tallest
boiler chimney in the world, and which was illustrated
in the SCIENTIFIC AMERICAN, Oct. 20, 1888, calls to
mind the fact that a large number of chimneys now in
existence are of much greater height than the require-
ments actually call for. There seems to be a prevail-
ing notion that the greater the height the greater, in
direct proportion, the draft-producing power of a
chimney—a most natural error perhaps on the part of
the average power men, but, at the same time, one
which has been responsible for much unnecessary out-
lay in chimney construction. As a matter of fact, the
draft-producing capacities of chimneys, having flues of
the same size, are in proportion to the square roots of
their heights, so that if one was to have double the
power of the other, it would have to be four times as
high. Attention has been more than once directed to
the circumstance that beauty of design, from an archi-
tectural point of view, has had much to do with the
unnecessarily great heights so frequently encountered,
a much favored rule being to make the height of the
chimney equal to about 25 times the diameter of the
flue. A little consideration will show that by rigidly
adhering to this ratio some rather peculiar results will
be reached, chimneys for small plants turning out to
be 1auch lower, and those for larger boiler plants be-
coming much higher than is necessary. The area of
cross section of the chimney flues in all cases should be
made to depend upon the combined areas of the boiler
flues, and this with a height of stack of 100 feet, shown
by extended experience to be a very satisfactory figure,
will furnish ample draft to burn any of the commonly
used fuels. Applying the 25 to 1 ratio to two plants of
say two and ten boilers respectively, all of the same
size, and proportioning the flue areas of the chimneys
in the way we have just indicated, will afford a very
striking illustration of the shortcomings of the rule.
One hundred and fifty feet represent whathas on good
authority been given as the maximum height of chim-
ney necessary in any case for producing the requisite

as draft, always provided, hewever, that the. flue area
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ha.s been properly proportioned: Proprietors of steam
plants boasting of chimneys which must exceed this
figure in height may indulge in some profitable reflec-
tions as to the money needlessly spent in having such
structures raised.—7'he Iron Age.
The Dreams of a Hasheesh Smoker.

Science describes the experiences of a gentleman
‘who placed himself under the influence of hasheesh.
He smoked it until he felt a,profound sense of well-
being, and then put the pipe aside. After a few min-
utes he seemed to become two persons; he was con-
scious of his real self reclining on a lounge and of why
he was there; his double was in a vast building of
gold and marble, splendidly brilliant, and beautiful
beyond all description. He felt an extreme gratifica-
tion, and believed himself in heaven. This double
personality suddenly vanished, but reappeared in a
few minutes. His real self was undergoing rhythmical
spasms throughout his body ; the double was a marvel-
ous instrument, producing sounds of exquisite sweet-
nessand perfect rhythm. Then sleep ensued, and all
ended. Upon another occasion sleep and waking came
and went so rapidly that they seemed to be confused.
His double seemed to be the sea, bright and tossing as
the wind blew, then a continent. Again, he smoked a
double dose, and sat at his table pencil in hand, to
record the effects. He lost all conception of time. He
rose to open a door, and it seemed to take a million
years. He went to pacify an angry dog, and endless
ages seemed to have passed when he returned. Con-
ceptions of space retained their normal character. He
felt an unusual fullness of mental impressions—enough
to fill volumes. He understood clairvoyance, hypno-
tism, and all else. He was not one man or two, but
several men living at the same time in different places,
with different occupations. He could not write one
word without hurrying to the next, his thoughts flow-
ing with enormous rapidity. The few words he did
Wwrite meant nothing.

Cocoanut Fiber as a Defensive War Material.

In the last report of the Curator of the Nilgiri Gar-
dens attention is drawn to a new use for the refuse fiber
of cocoanuts. Dr. Lawson says that his attention was
drawn to the subject by Mr. Money, a planter in the
Nilgiris, who sent him an article in the Revue des Deuw
Mondes for August 1, 1886, by M. De la Barriere, entitled
‘*Batiment de Combat et de la Guerre,” in which the, .
author described how the refuse of cocoanut, after the
brocess of retting, might be used for backing the iron
plates of ships of war, The method of proceeding was
to take a quantity of the powdered refuse before it was
quite dry, and subject it to pressure, when the natural
viscidity of the macerated cellular substance of the nut
caused the whole to cohere and to form a plate, which
in general appearance was like a mill-board, only much
more brittle.

Owing to the hygroscopicity of this substance, if a
hole is made through it, the partsadjacent to the punec-
ture absorb water, swell up, and immediately close the..
orifice. Dr. Lawson got a sack of thisrefuse and made
a plate 18 in. square by about 4 in. in thickness, which
he placed between two boards, and then fastened it to
one side of a box, which contained a head of one foot
of water. A bullet half an inch in diameter was fired
through it, but not a drop oozed out. Thisexperiment
was repeated three times with the same result. Then
a 34 in. bullet was fired through the plate, when a few
drops only made their way through. Lastly, a bullet
nearly 1 in. in diameter was fired through the plate,
when a large jet of water shot through, but in the
course of a few seconds the stream decreased in volume,
and in less than a minute had ceased to flow altogether,
Whethe; or not this material could be advantageous-.
ly usedwfm the purpose which M. De la Barriere sug-
gested, or for any other purpose, “is a matter worth con-
sidering, for, as he truly says in his article, millions of
tons float away annually down our rivers in India.

O+

Deep Sea Soundings,

Her Majesty’s surveying ship Egeria, under the com-
mand of Captain P. Aldrich, R. N., has, during a
recent sounding cruise and search for reported banks
to the south of the Friendly Islands, obtained two
very deep soundings of 4,295 fathoms and 4,430 fathoms,
equal to five English miles, respectively, the latter in
latitude 24 deg. 37 min. 8., longitude 175 deg. 8 min.
W., the other about 12 miles to the southward. These
depths are more than 1,000 fathoms greater than any
before obtained in the Southern Hemisphere, and are
only surpassed, as far as is vet kngwn, in three spots
in, the world—one of 4,655 fathoms off the northeast
coast of Japan, found by the United States steamship
Tuscarora ; one of 4,475 fathoms south of the Ladrone
Islands, by the Challenger ; and one of 4,561 fathoms
north of Porto Rico, by the United States ship Blake.
Captain Aldrich’s soundings were obtained with a
Luecas sounding machine and galvanized wire. The
deeper one occupied three hours, and was obtained in a
considerably confused sea, a specimen of the bottom
being successfully recovered: Temperature of the

| bottom, 837 deg. Fahr.



DECEMBER 1, 1888.]

Scientific Jmerican,

341

THE MONITOR TERROR.

The vessel illustrated in the present issue is the suc-
cessor of one of the monitors of the civil war. While
she is really a new ship, she was started under the law
authorizing the repair of the old Terror. In 1872-73
operations were commenced, and were interrupted to
such an extent that it isonly at the present day that
she approaches completion. As will be seen by examin-
ing the illustrations, she is a double-turreted moniter,
armed with four guns in the turrets. She is 261 feet'
long over all ; hetween perpendiculars she is 250 feet
long. She is 52 feet 6 inches wide and 17 feet deep. Of
this depth 214 feet are freeboard, orabove water. Her
sides are protected by a 6 foot belt of armor, 7 inches
thick. This armor, therefore, extends 314 feet below
water. The deck has a slight crowning, amounting to
8 inches, and is of 13 inch iron. It is not in any sense
defiective.

Up to this point most of the vessel is of iron. The
turrets are to be of steel. For most of their circum-
ference they are 1014 inches thick, but for a short space
on each side or the guns they are one inch thicker.

The conning and sighting tower for use in action is
on top of the turrets and is 4 feet wide and 2 feet high
inside. Its sides are- 123 inches thick. The gwns are
directed by sights upon the turret, the artillerist not
seeing the piece whose firing he is directing. Each tur-
ret contains two 10 inch breech-loading rifles.

Hydraulic lifting apparatus is provided, to raise the
shell and powder from the hold, and to force it into
the breeches of the guns. The powder is contained in
two cases, to avoid too great a length, on account of
the limited room.

The guns are strapped fast to the carriages, and for
loading the breech of the gun, carriage and all are
swung downward. This operation is also executed by
hydraulic power. :

The turrets are of the English type. They rest on
coned rollers, and are rotated each one by two Brother-
hood engines, which rotate with them. All around the’
turrets an annular space, 4 inches wide, is left between
them and the decks. This is closed by a heavy sheet
of India rubber, so as not to interfere with the move-
ments of the turrets.

The smoke stack and ventilating shaft are both
armored with 9 inch plating for 6 feet above the deck.

She is propelled by twin screws, driven by Whiting
patent engines of 1,500 horse power. She is of 3,800 tons
measurement, so a rather low speed will be attained.

The hull was built at Cramp’s ship yards, Philadel-
phia. It now lies at the Brooklyn Navy Yard, await-
ing completion. Work is rapidly progressing, and it
will soon be ready for service.

The guns, projecting for nearly half their length from
the turrets, seem to offer a weak point, but they form
after all a small target. In the old monitors, using the
short guns of the period, they were entirely housed
within the turrets.

G- B
40

New York Passenger Trafiic.
“'The New York Sun has recently collected some' sta:
tistics of the passenger traffic in and about New York.
It is found that 1,672 regular passenger trains leave the
stations of New York, Brooklyn, and Jersey City every
24 hours. The Long Island road’s summer service runs
on its various lines 577 trains daily. The next largest
business is done in the depot of the Erie in Jersey City,
where 288 trains daily enter and leave, and there are
216 in and out of the Grand Central depot, and 204 in
and out of the Pennsylvania depot. Between 7,000 and
8,000 cars are employed daily in this traffic, and it is

said that the number of people who entered and left

the city by rail during the year ending May 1, 1888,
was 40,188,000. Of this number the Long Island road
carried about 8,000,000, the Pennsylvania 6,367,000, and

the passengers entering and leaving the Grand ‘Central’

depot in the same year were 8,881,000. The daily aver-
age of passengers in and out is 110,000. It is said that
the Long Island road carried 98,000 veople to Comney
Island on the 4th of July. The busiest moment in the
evening is at 5.40 o’clock. At that instant ten trains
simultaneously leave the various stations. In the fif-
ten minutes between 5.30 and 5.45 fifty traine in all go
out. The busiest single hour is from 5 to 6 P. M. The
busiest moment in the morning is 8.45 o’clock, when
nine trainsenter the stations simultaneously.

—_————— - ——

The Black Walnut.

Daniel B. Emerson, Beloit, Wis., has given his expe-
rience in black walnut culture. He prefers shallow
planting, seven feet apart each way, if planted in a
field, or sixteen feef apart if planted around fences, ag
wire fences can be attached to the trunks without irt
jury. Under favorable cirecumstances, the trees begin
to bear in about seven years. One bushel contains from
400 to 600 nuts, or fifteen pounds of kernels, which will
yield seven and one-half pounds of oil. He has trees
fifteen years old which are thirty feet high and a foot
through at the base. They yield ten bushels of nuts
each annually, worth §4. The leaves and the husks,
when boiled, furnish a liquid which will kill worms and
insects on Jawas, witheut injuring the grass—Zumber-
man.,

Sorrespondence.

The ‘ White Ring? Black Snakes,

To the Editor of the Scientific American:

In the article on the black snake in vour issue of the
6th Oct., and in the comment on it in the issue of the
27th Oct., there may possibly be a misunderstanding of
terms. The first article referred to a 7acer with a white
ring around its neck, and so far as I know was correct.
The second gentleman is surely correct in his state-
ment, and in his belief that there are large black
snakes with white rings. I have caught three of the
kind he describes, and they certainly belong to the
black snake family. Their intensely black skin makes
the white ring very prominent. These I captured in
West Virginia, so they are not confined to any one
locality. However, I doubt if this variety ever attains
any considerable size. While traveling in Ohio in 1882,
I caughta black snake over five feet in length, and
he also had the ring around his neck, the only percep-
tible difference being in the color, this one approach-
ing yellow. He was the most fearless snake ever I met.
He allowed me to go on all sides of him, only moving
enough to watch me closely. If this class is not gen-
erally known to naturalists, a specimen could easily be
procured in Lancaster County, Ohio, for, as I was in-
formed, they are rather common thgre. Inregard to
snakes chasing people, I am satistied there is much ex-
aggeration, but I know such a thing has happened. I
am personally acquainted with a lady whose veracity
cannot be doubted, and who is not so excitable as to see
a snake where there is none, who was chased by a racer
black snake for more than a hundred yards, in fact
into her yard. At this point he turned and fairly
darted away. Of course he could have caught her
easily, but he did not. His motive, if it may be called
by that name, must for the present be mere conjecture,
but the fact remains, and his wanting her for food or
not does not change it in the least. I haveseen a colt
chase a calf, and have no idea that it meant to eat the
calf. It is believed by some of our best, or at least
most popular, naturalists that a snake has a very low
degree of intelligence. He can easily be trained to per-
form acts not natural to him, and it seems to me that
in chasing a person his motive may be very similar to
that which in higher creatures is called sport.

'W. A. HARSHBARGER.
Franklin, Neb.

a
N

The Manufacture of Large Bells.

It may not be generally known, says a writer in
Stoves and Hardware, that there are only five con-
cerns in the United States engaged in the manufacture
of church, school, and chime bells, and that the Hy.
Stuckstede Bell Foundry Company, St. Louis, claims
to be the largest of the five. In fact, it is not an in-
dustry that calls for many factories, as a well inade
bell will last almost forever, and hence but little has
ever been said about them in public print. Neverthe-
less, the process of manufacture is one full of interest,
and worthy of more than passing notice.

A visitor to a bell foundry where nothing but large
bells are manufactured experiences peculiar, if not
weird, sensations. Not many workmen are employed,
and as they move around, with apparently noiseless
motion, occasionally stepping in the full light of the
open furnace door, showing their begrimed faces, and
all the while the soft, resonant tones of the bells being
tested, in his ears, the impression is one far removed
from churches and church chimes. There is no con-
versation or badinage, or loudly expressed orders, for
the workmen’s duties keep them separated, and, as the
floor is of clay, there is not even the sound of a foot-
fall. This is the first impression received by a Stoves
and Hardware representative on his visit to the works
above mentioned. A casual glance gave no indication
of the work being done. A lot of bells, of various
sizes, distributed over the floor, a larger number of
moulds, a pile of cast iron mountings, and a furnace
with a deep pit in front of it is all that is to be seen,
yet here some of the. finest chimes in this country have
been made.

Contrary to the popular idea, the exact musical tone
of a bell depends neither upon the metal nor upon any
change in it after being cast. If the bell should not
be of the exact pitch, there is no alternative but to
melt it over and recast it until the proper tone is
secured. Hence, it is clear.that the greatest care must
be exercised, and the most thorough skill displayed.

The first operation, and the one upon which success
depends, is the forming'of the moulds. They are made
according to plans which are first prepared to demon-
strate the weight, thickness, and dimensions necessary
to produce the required tone. The moulding is done
entirely by hand, without the use of patterns. For
the inside, the shape is made up of loam, which is
merely sand mixed with enough clay to make it co-
hesive. With nothing but a trowel, a paddle, and his
hands, the operator moulds the loam into the desired
shape, working from the bottom toward the apex.
The work i8 necessarily. slow, as great care must be

axereised, ar any veriation frem the plane weuwld ine
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evitably ruin the effect, and frequent measurements
are taken to see that there are nodeviations. The sur-
face is now covered with black lead. This is mixed
into a thick paint, or mortar, and applied with a
brush. Each coat must be allowed to dry, and succes-
sive coats applied until it reaches a thickness of about
three-quarters of an inch, or until the desired shape is
accurately secured. The outside half of the mould is
built up of loam in the same way, only in this case no
coating of plumbago is used. The exterior mould fits
over the inside mould, the space between the two de-
termining the thickness of the bell. The moulds being
finished, they are placed in position in a pit in.front of
the furnace. At the apex, or at the point where the
bell would be hung, an opening is made in the outside
mould of about two inches in diameter. A trough then
carries the molten metal directly into the mould.

The furnace is very similar to those generally used
in melting large quantities of brass. The melting pot
is built between two fire-boxes, so constructed that the
heat strikes the sides and bottom with almost equal
force, effecting quick results. The metal used is simply
ingot copper and tin, in the proportion of four parts
of the former to one of the latter. The copper is first
melted, and then the tin is put into the molten mass,
soon becoming a part of it. The kettle has a capacity
of about a ton. For a bell weighing three hundred
pounds, the mould is completely filled in seven or
eight minutes. For bells weighing six hundred pounds,
it requires about fifteen minutes, and so on.

The bell having cooled sufficiently, the moulds are
broken, and it is taken out and turned over to the
polisher. The inside, having been moulded against
the smooth surface of black lead, needs no polishing,
but the outside requires attention in that respect.
The operation is very simmple. The bell is hoisted to
the center of a double revolving table. The part the
bell rests upon revolves one way, the surrounding part
in an opposite direction. This latter part is so con-
structed that it will hold a large quantity of coke.
Thus, in revolving, the coke scours the outside of the
bell, the result being a smooth, bright surface.

Before polishing, however, the tone of the bell is
tested, and it is again tested after polishing, as care-
fully as the string of a piano or the reed of an organ.
If satisfactory, nothing remains to do but the mount-
ing.

An idea of the great accuracy that must be dis-
played in the plans and preparation of the moulds can
be seen in that from ten to twenty-five pounds of
wetal, either too mdch or too little, in' bells weighing
from six hundred to two thousand pounds, or a varia-
tion of from one-twentieth to one-twelfth of an inch
in thickness, will affect the tone. The successful man-
ufacture of chimes and peals, therefore, can only be
done by those whose knowledge of the business is as
accurate as instinet, and this is possessed only by those
who have followed the business for a lifetime.

— et r——
What the Indians Have Cost Us,

The amount expended in Indian wars from 1776 to .
June 30, 1886, can at best be estimated. The several
Indian wars after 1776, including the war of 1812 in the
West and Northwest, the Creek, Black Hawk, and
Seminole wars, up to 1860, were bloody and costly.

Except when engaged in war with Great Britain and
Mezxico, or during the rebellion (1860-1865), the United
States army was almost entirely used for the Indian
service, and stationed largely in the Indian country or
along the frontier. It will be fair to estimate, taking
out the years of foreign wars with England (1812-1815),
$66,614,912.34, and with Mexico (1846-1848), $73,941,735.-
12, and the rebellion (1861-1865) and reconstruction.
(1865-1870), $3,374,359,360.02, that more than three-
fourths of the total expense of the army is chargeable,
directly or indirectly, to the Indians. (During our for-
eign wars, and the rebellion as well, many of the In-
dian tribes were at war with us, and others were a con-
stant danger, a- large force being necessary to hold
them in subjection. Still, expense on this account is
dropped from the estimate.)

The total army expense from March 4, 1789, to June
30, 1886, was $4,559,419,924. Deducting $3,514,911,007.-
48 for foreign wars and the rebellion, the remainder is
$1,044,508,916,52. :

Two-thirds of this sum, it is estimmated, was expended
for war and other services incidental to the Indians,
viz., $696,339,277.68, fortifications, posts, ete., being de-
ducted.

Total Cost of the Indians to the United States.

Indian department proper, from July 7, 1776, to

June 30,1886.........coiiiiiiiiiiiiiiiiiea $232,900,006.34
Expendéd by War department for Indian wars

and incidental thereto from July 4, 1776, to

June 30, 1886............. ... Ceeeseseenaaaes 696,339,277.68

7$920.250,284.02
Or almost a thousand million dollars.—Smithsonian
Report, 1885, Part 11.

AN India rubber horse shoe, consisting of a rubber
bottom fitting over or around frog and hoof, with a
projecting rim, is a recent invention for which import-
snt advantages are elaimed. :
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LTHE THORENBERG ELECTRIC PLANT.

Although the transmission of motive power, and the
utilization of natural forces styled gratuitous, to a.|
great distance, have not as yet been as extensively de- | the centers of the chief points of consumption.
veloped as some physicists had hoped that they would
be, it must not be concluded from this that the ques-
tion is forever lost. If we are to judge from their re-
sults, the most modest are also sometimes the most
meritorious. From this point of view, the electric
plant of Thorenberg,
which we had an oppor-

the aid of two Zipernowsky alternating current ma-
chines of 150 horse power, which supply a certain nnm-
ber of transformers distributed through Lucerne at
When
running normally, each machine is capable of produc-
ing 1,800 volts at the terminals, and 40 amperes. The
general principle of distribution by transformers on
derived circuits has already been described here ; so
it is useless to revert to it. Let us merely recall the

formers. The result is that the electromotive force of
the generating mmachines must vary with the discharge,
that is to say, with the number of lamps supplied at
every instant, and be so much the greater in propor-
tion as the discharge is greater, in order to compen-
sate for the losses due to the resistance of the from
five to six mile line. This result is obtained by means
of an ingeninus combination of compensators, whose
principle we shall describe. The compensator is an
apparatus designed, as its
name indicates, to compen-

tunity of visiting a few
months ago, merits special
mention, since it combines
the (at present) most prac-
tical processes of utilizing
natural motive forces at a
distance. We believe it of
interest to describe it.

Thorenberg is a point on
the line from Lucerne to
Berne, near the Litau sta-
tion, about three miles
distant from Lucerne.
Here there is a waterfall
25 feet in height, derived
from Emimen River. This
fall, which already repre-
sents an important motive
force, will become a greater
one still when the work
now in progress shall have
carried the height of the
fall to fifty feet.

Mr. Troller, owner of a
steam flour mill located at
three miles from the fall,
conceived the happy idea
of utilizing the latter and
establishing there a gen-

sate by its operation for
the effect of a detrimental
action. It isa small trans-
former whose inductive
circuit is mounted in the
general circuit of the sys-
tem of distribution, and is
traversed by the total cur-
rent of the machine, while
the induced current is con-
nected with the excitation
of the machine. The ex-
citation itself forms a spe-
cial circuit, and is produced
by one of the twenty in-
duced bobbins of the ma-
chine, the nineteen others
serving to produce the
main current.

The excitation current is
therefore due to the sum
of the two electromotive
forces that provoke it, one
resulting from the rotation
of the machine itself, fixed
and constant for a given
velocity, and the other de-
rived from the transformer
and variable with the dis-

uine electric plant of a
peculiar character. This
plant, which is represented
as a whole in Fig. 1, and of which Fig. 2 shows the
interior arrangements, produces electric energy which
is applied to two essentially distinet services, as well
by the nature of the currents obtained as by the utili-
zation of the same. To this effect. a turbine actuates
a large shaft which extends along the entire length of
the works, and runs two series of generators, viz.: (1)
Alternating current generators, serving for the light-
ing of a part of the city of Lucerne ; and (2) a continu-
ous current machine, of which the current actuates, at
a distance of three miles, an electric motor that runs
Mr. Troller’s mill.

We shall say but a few words concerning the light-
ing arrangement, reserving a detailed description of it
for a special article. This service is performed with

fact that the object of transformers is to reduce the
high potential of conveyance to a feebler potential of
distribution ; and, consequently, one more easily util-
ized and presenting no danger. The transmission is
aerial, and is formed of a double conductor consisting
of two copper wires I inchin diameter.

The distribution at Lucerne presents the spema.l
character of a bouquet system; that is to say, all
the lamps are distributed in quite a limited space,
and at quite a great distance from the plant, the con-
ductors from the latter constituting as it were the
stem of the bouquet. It is a question, then, of keep-
ing the potential constant, not at the terminals of the
machine in the works, but toward the central point
of bifurcation of the derivations that supply the trans-

Fig. .—_THE THORENBERG ELECTRIC PLANT.

charge. It is unnecessary
to say that the alternating
excitation current is made
continuous by a special commutator before reaching
the movable inductors of the machine.

Under such conditions, the excitation, and conse-
quently the electromotive power, of the machine in-
creases automatically with the discharge by a purely
physical regulation, without the intervention of any
special mechanism. Resistances interposed in the ex-
citation circuit permit, moreover, of putting the regu-
lation in equilibrium according to the velocity adopted
and to the variations that the latter may undergo.

The works themselves are lighted by fifteen lamps,
supplied by a special transformer, but as this latter is
branched at the start, nearly at the terminals of the
machine, the lamps that it supplies would vary in
luster with the discharge were not the variations com-
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pensated for by a special transformer. Finally, there
are other transformers that serve to reduce the initial
potential in a sufficient proportion to permit of the
measurement of it by means of the apparatus in cur-
rent use.

The Thorenberg installation is now supplying 3,500
Swan incandescent lamps of 10 candle power (35 watts),
but, as all these are not lighted at the same time, a
single machine suffices to perform the service. The
light is paid for by contract, at the price of
$4 per lamp per year.

The lighting has been done for nearly two
years and a half, and has always given en-
tire satisfaction.—La Nature.

—_—  —wstre—
Cedar for Paving.

The popularity of round block wood pav-
ing is steadily on the increase. A company
has been formed at Mobile, Ala., with A. C.
Danner, the well known lumberman, at its
head, to put in machinery for making sap-
less blocks to pave the streets of that city,
using juniper, eypress, and cedar. Cypress
has been used more or less, juniper is said
to be similar to the white cedar of the North,
and the red cedar is thought to be better
than the Northern white cedar. Wood pav-
ing can be put down at Mobile for $1.50 a
yard, as compared with $3.50 to $3.75 for
asphaltum.

Before it wasdecided to go into the pav-
ing business, extensive correspondence was
had with residents of cities where wood pav-
ing is in use, the replies being uniformly
favorable. Fred. A. Tromley, secretary of
the Board of Public Works, Grand Rapids,
Mich., wrote that for ten years the city had
used only yellow cedar for wood pavements,
and for the past few years only the sap-
less cedar blocks, the duration of the
paving being from seven to ten years, also that wood
pavements which are sprinkled-during the summer last
the longest. David P. Hadden, president of the Mem-
phis, Tenn., taxing district, reported thirteen miles
of cypress pavement in use. It was green, and of the
Nicholson style, lasting ten or twelve years with good
care. He advised putting down nothing but round
blocks of red cedar. John Torrent, mayor of Muske-
gon, Mich., wrote that during the past two years about
eighteen miles of cedar block paving had been laid in
that city, its.life being from ten to twelve years. He
believes it the most practical wood paving of any now
in use. H. R. Wagar, president of the Wagar Lumber
Company, Ionia, Mich., said that the round cedar
blocks had made an elegant, durable paving, especial-
ly where the traffic was light or moderate. R. R.
Blacker, of the State Lumber Company, Manistee,
Mich., considered cedar the best material to use for
street paving, and said that its life depended upon the
amount of traffic to which a street was subjected. E.
J. Senseney, merchant, East St. Louis, Ill., favored
wood paving, largely because it made no noise, and
was free from dust, while asphaltum was very dusty,
and, being impervious to water, caused shade trees to

languish. For heavy traffic, he regarded granite the
best.—Lumberman.

>t oo

A GREAT STONE.

There was recently cut out from the Pilkington
Quarry, Horwich, in one piece, without crack or flaw,
a large stone, weighing upward of 85 tons. The dimen-
sions are 1414 feet in length, 6 feet high, and 5 feet 3
inches wide. The removal of this mass from the quarry
to its destination, a bleach works in Bolton, a distance
of seven miles, over a
rough, hilly road, was suc-
cessfully accomplished, as
shown above, by the Phee-
nix Steam Boiler Compa-
ny, Bolton, under the di-
rection of Mr. H. W. Rush-
ton. The London Engi-
neer remarks, it is said to
be the largest stone ever
quarried in England.

IT is a #act not well
known that native sul-
phate of baryta is an active
poison to rats, mice, and
dogs. It is not easy to ex-
plain its action, consider-
ing its extreme ingolubili-
ty, but mixed with lard it
is readily eaten by them.
This being the case, the
question suggests itself,
whether it might not re-
place the more dangerous
poisons now so much used
for this purpose, and do
away with the risk attend-
ing them.—Pharm. Jour.

CURIOUS OPTICAL ILLUSION.

The engraving illustrates an interesting illusion ob-
served by Mr. J. Rapieff, the well known electrician.
The apparatus consists of semicircular and circular wire
loops, provided with axles, by which they may be
twirled between the thumbs and fingers. The lower
row of figures shows some of the loops used in the ex-
perimnent, while the upper figures represent the effects
produced. The wire has a polished surface. When

CURIOUS OPTICAL ILLUSION.

the single semicircular loop is twirled, the only effect is
to produce a gauzy glimmer of spherical form, asshown
in the upper right hand figure. When three of the
loops are joined together, each extending from the
other at an angle of 120° the figure produced is similar
to that already described, but with two perfectly dis-
tinct curved black lines extending from one axle to
the other, as shown in the upper central figure. When
four loops are joined at right angles to each other,
three jet black lines are shown, as indicated in the
upper left hand figure. A circular loop shows a single
black line.

This curious effect is produced by holding the ap-
paratus so that the light is reflected as much as possi-
ble from the inner surface of the wire. The result
is due to the eclipsing of the bright surface by the
shaded portion of the upper loop as it passes between
the eye and the lower loop. The whole of the loop is
not eclipsed at the same instant, but persistence of
vision causes the entire eclipse to be seen at once.

Success in this experiment depends upon holding
the loops in the right position relative to the light, as
well as the provision of the proper background. The
loops should be held over a dark ground, with the
axles parallel with the plane of vision. G. M. H.

—_———————

WITHIN a radius of forty miles of Rochester there
are more than 1,500 fruit evaporators, giving employ-
ment during the autumn and winter to about 30,000
hands. Last season the production of these evaporators
was about 30,000,000 pounds, worth at first cost about
$2,000,000. A large proportion of the product is ex-
ported.

A GREAT STONE..
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Fecundity of the Eel.

Mr. Fred Mather, the well known ' fish culturist, has
been estimating the number of eggs in'a six-pound eel
in November (in what is known to fishermen as ‘‘ eel
fat,” but which are really the ovaries), and credits that
eel with fully 9,000,000. Under the microscope he found
that they measured 80 to the linear inch, and taking
one ovary and dividing it by means of themost delicate
scales known to science, he halved, quartered, and
further divided the mass seventeen times,
until he had a seetion small enough to count
the eggs in it. This section represented
1-131,072 of the total nuwmber, and three
sections were laboriously counted under the
microscope. One of the sections contained
68 eggs, making the total 8,912,896 eggs.
The second held 77 eggs, or 10,092,544 in the
whole. The third section consisted of 71,
from which it would appear that there were
9,306,112 eggs in the eel. Taking the last as
the medium number, Mr. Mather figures, in
round numbersg, that that six-pound eel con-
tained 9,000,000 eggs.

There have been many theories about the
reproduction of the eel, some of them being
wildly absurd, such as their being hatched
by fresh water mussels, or that the lamprey
was ‘the female and the so-called silver eel
the male, etc. The fact is that the lamprey,
miscalled ‘‘lamper eel,” is a form of life
lower than that of the true fishes, to which
the eel belongs, and is a vertebrate with a
cartilagenous skeleton instead of abony one,
has its ekull imperfectly developed, and has
no lower jaw. Superficially it appears like
an eel, but is not nearly related to it.—. Y.
Sun.

—_—— e —
Oleanlng Furs.

Now that the season has arrived for get-
ting out fur garments, some of our readers will doubt-
less be glad to hear how such garmentsare cleaned and
renovated in Russia, the country of furs.

Some rye flour is put into a pot and heated upon a
stove, with constant stirring as long as the hand can
bear the heat. The flour is then spread over the fur
and rubbed into it. After this, the fur is brushed with
a very clean brush, or, better, is gently beaten until
all the flour is removed. The fur thus resumes its
natural luster and appears absolutely as if new.—La
Science Illustre.

>
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Transmutation of Cotton Seed.

Wasthereever, says Banker’s Monthly, such a history
asthat of the cotton seed ? For seventy years despised
as a nuisance, and burned or dumped as garbage,
then discovered to be the very food for which the soil
was hungering, and reluctantly admitted to the rank
of utilities, shortly afterward found to be nutritious
food forbeast as well as for soil, and thereupon treated
with something like respect. Once admitted to the
cirele of farm industries, it was found to hold thirty-
five gallons of pure oil to the ton, worth in its crude
state $14 to the ton, or $40,000,000 for the whole crop
of seed. But then a system was devised for refining
the oil up toa value of §1 a gallon, and the frugal
Italians placed a cask of it at the root of every olive
tree and then defied the Borean breath of the Alps.
And then experience showed that the ton of cotton
seed was a better fertilizer and a better stock when
robbed of its thirty-five gallons of oil than before, and
that the hulls of the seed made the best of fuel for
feeding the oil mill engine, and that the ashes of the
hulls scooped from the engine’s draught had the high-
est commercial value as
potash, and that the *‘re-
fuse” of the whole made
the best and purest soap
stock, to carry to the toilet
the perfumes of Lubin or
Colgate.

———n e
Sure Death to Bufialo
Moths.

Of the vast number of
remedies tried for extermi-
nating that most trouble-
some pest, the buffalo
moth, the following is said
to accomplish the object :

Take strips of red or blue
flannel (as these colors are
particularly attractive to
them), dip in liquid arse-
nie, and lay around the
edges of carpets, or wher-
ever the pests are trouble-
some. They will soon eat
a desired amount and col-
lapse, to the entire satis-
faction of the housewife,
without the least injury to
her carpets.
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The Re Umberto—the New Italian W-uhip.

The Re Umberto, recently launched at Castellamare,
Italy, in the presence of the Emperor William and
King Humbert, iz a steel twin-screw, deck-protected,
barbette ship of 13,298 tons displacement. The Re
Umberto is nearly as large as the Italia, which was
launched also at Castellamare in 1880, and the Lepanto,
which was launched at Leghorn in 1882. As far as
beam alone is concerned, she is bigger than either of
those leviathans ; and in this respect there is nothing
afloat that canrivalher. Her dimensions are: Length,
400 ft. 4in.; breadth, 76 ft. 9 in.; and her mean draught
of water with all her weights on board is expected to
be 28 ft. 8 in. She has no side armor at the water
line. A large amount of protection is, however, afford-
ed to her by the construction of her bottom and sides,
by the subdivision of her hull into a great number of
water-tight compartments, and by a curved steel deck
The ship’s bottom is composed of
three skins, which form two water-tight spaces that
are further subdivided transversely. Experiments to
test this mode of construction were made several years
ago in Spezia harbor. A caisson, built up in a similar
way, was moored, and a charge of 75 lb. of guncotton
was exploded in contact with it, and at a suitable
depth. The two outer skins were ruptured, but the
inner skin remained intact. Subsequently the inner
one of the two spaces was filled with coal, ‘and the
experience was repeated. This time only the outer
skin was shattered. It may therefore be taken as
proved that the construction of the Re Umberto af-

fords protection against a considerable torpedo charge.

The armored deck leaves the ship’s side 6 ft. below the
water line, and curves upward, until, along the middle
line of the ship, it is but 2 ft. below the water line. It
is formed by a % in. steel plate, overlaid by a 23 in.
compound plate. Below this deck and between it and
the ship’s bottom there are over fifty water-tight com-
partments. Between the armored deck and the deck
immediately above it there are one hundred other
water-tight compartments. If, therefore, waterwere to
enter the ship either above or below the protective
deck, its volume and evil effects might, with proper
precaution, be strictly limited. The chief part of the
armament will be carried in two barbettes, one forward
and the other aft, on the middle line of the vessel.
Each of these barbettes will be plated with compound
armor 19 in. in thickness, placed at an angle of 24 deg.
from the vertical. The aminunition hoists between
the amored deck and the barbettes will also be ar-
mored, and the .bases of the funnels will have subsfap-
tial protection to a height of over 3 ft. above the water-
line. Beyond this the vessel will have no armor.

The engines have been built by Messrs. Maudslay,
Sons & Field, London. They are of the compound
type, and are splendid- specimnens of marine engines,
but it must be remembered that they were designed as
far back as 1884. The following are the leading par-
ticulars of the engines of the Re Umberto, viz.: Four
sets of compound engines, two sets being applied to
work each screw propeller, each set having one high-
pressure cylinder 47 in. diameter and one low-pressure
cylinder 89 in. diameter, with a stroke of 4 ft. 3 in.,
making about 100 revolutions per minute. Diameter
of secrew propellers, 20 ft. Eighteen main boilers, 14
ft. 83 in. diameter, 9 ft. 6 in. long, having altogether
seventy-two furnaces, 3 ft. 2 in. diameter, 6 ft. 4 in.
long, with an aggregate area of grate surface of 1,444
square feet, and a total heating surface of 40,230
square feet. The working pressure of the stean is 100
Ib., and the indicated horse power, 19,500. It is ex-
pected that these engines will drive the ship at an ex-
treme speed of 18 knots. The coal capacity of the
vessel is 1,200 tons.

The armament of the Re Umberto, in addition to a
ram, will comprise four 17 in. new model 104 ton Arm-
strong breech-loaders, two being mounted in each
barbette ; twelve 61 in. Armstrong 43 ton breech-
loaders, carried in the batteries ; six 3 in. guns and
ten machine and quick-firing guns, together with tor-
pedoes. The so-called 104 ton gun—that is not its
exact weight—has a total length of 40 ft. 9 in., the
length of the rifled bore being 28 ft. 1024 in., and of the
The number of grooves in
the rifling is eighty, and they have a twist of 1in 50
calibers, or, in other words, of one revolution in 70 ft.
10 in. The full firing charge for the armor-piercing
projectile is 900 1b. of progressive Fossano powder; for
common shell it is 600 Ib. The projectiles weigh 2,000

‘1b. each. The bursting charge of the armor-piercing
.projectile is 32 1b.; of the common shell, 60 lb.; and of

the shrapnel, 5 lb. The muzzle velocity of the gun,
when fired with the full charge, is 1,992 ft. per second.
The muzzle energy is 55,030 foot-tons—sufficien’t to raise
the Re Umberto, guns and all, more than four feet out
of the water; and the projectile, at the muzzle of the
gun, is capable of perforating 3314 in. of wrought iron.
These heavy guns will be carried at a height of 28 ft.
above the surface of the water.

The Re Umberto is to be completed for sea in 1892..

Her design, which is also that of her sister ships, the

Sicilia and the Sardegna, and of her kindred, the Italia |

and the Lepanto, has excited much eriticism § and
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many competent judges have not hesitated to express
an opinion that in the line of battle a vessel of this
description would be dangerously out of place. Yet,
if the Re Umberto is not useful as a battle ship, it is
hard to see what she can be useful for. The T%imes
says that, writing in the August number of the Jahr-
bucher fur die deutsche Armee und Marine, Herr
Spiridion Gopcevic denies her utility altogether. She
is, he declares, neither a battle ship nor a cruiser. She
is not a battleship for the reason that her sides are
entirely unarmored. She is not a cruiser for the rea-
son that she does not carry sufficient coal. She is,
moreover, too costly to be risked on cruiser’s work.
For the cost of a single Italia or Re Umberto, fouriron-
clads, each of about 3,500 tons, might, he thinks, be
built. Their united strength in artillery might equal
that of the big ship ; and if that were so, they would,
he maintains, be together much more than a match
for the monster. There would be four vessels—that is,
four rams against one ; and it is hard to believe that,
even if she were successful in one or two cases, the
large vessel would put out of action or sink all her op-
ponents before being herself sunk. Nay, more, the
single ship, in this comparison, labors under the con-
siderable disadvantages of being unable to divide her-
self and to be in four places at once. She is the less
able, therefore, to enforce a blockade. Her draught of
water debars her from many ports and waters, her size
from many docks. She takes four times as{long as a
small vessel to build. Whenever she is under repair, a
fourfold strength is doomed to lie idle. Herr Gopcevic
urges all this,and much more, against huge unarmored
ships ; and doubtless Italy has run some risk in invest-
ing so much money in them as she has invested during
the last twelve years. Her navy is not, and never can
be, strong enough to theoretically justify her in put-
ting more than comparatively few eggs into one
basket. Nevertheless, the Re Umberto, for offensive
purposes at least, deserves to be called a most formid-
able ship, if only because she will, when completed,
throw a heavier weight of shot than any shipthat has
yet been built. Including all guns of 6 in. caliber and
over, the gun-strength of the most heavily armed bat-
tle ships of the naval powers is as follows :

Weight of |Muzzle energy of

Discharge. Discharge.
Re Umberto (Italian).........c.cc.000e ... 8,960 1 236,806 foot-tons.
Amiral Baudin (French). weeo| 5,950 ¢ (124,770 e
Victoria (British) ..... 5176 ** 132,632 e
Deutschland (German). ..|.8,864* 66,530 «
Tchesme (Russian).,.. .. | 4,988t At
Krp. Rudolf (Austriamny = 8,000 ¢ "1 57,000 h

This comparison, even if no other elements be taken,
is sufficient to show that, whatever may be the weak-
nesses and demerits of the Re Umberto, she is a very
dangerous adversary and a very remarkable ship.—
The Engineer.

et
Puget Sound Lumber.

Lumber is the oldest, most profitable, and the most
actively prosecuted industry of the sound, employing
as it does a capital of over $60,000,000 and thousands
of men. Six oreight combined and wealthy sawmill
companies virtually control it, owning their own
timber lands, ships, stores, and the town sites upon
which their mills are located, the dwellings of which are
simply rented to their employes. They govern not
only the price of the manufactured article, but the
amount that shall be manufactured and the price that
shall be paid loggers for logs. These are mainly of red
fir, the trees often attaining a height of over two hun-
dred and a diameter of eight to ten feet, single logs
frequently yielding over 16,000 feet of manufactured
lumber. -

Logs are usually cut in the spring ‘And summer, as
convenient to streams as possible, to which they are
hauled by long strings of oxen over well-greased round
timbers, laid every eight feet, called skids, floated to
the sound, made up into rafts and towed to one end of
a long sawmill, usually located on some convenient
harbor. Here they are scaled and bought by the mill

‘company at from four to six dollars per thousand feet,

according to quality. At the opposite end of the mill,
anchored stern on, are vessels from Californian, Aus-
tralian, and other ports, awaiting their cargoes. So
complete are the modern sawmill devices for the
manipulation of these enormous logs, that the hand is
seldom touched to them till the manufactured article
is pushed into the stern portholes of the vessels for
stowage. One must be on the alert in order to follow
the log when jerked from the water up an incline to
the mill platform, squared by circular saws, its slabs
cut into lath pickets and oth8r small stuff, and the
remainder quickly reduced by gang, band, circular, and
other saws to timber, joist, plank, and boards, and
‘delivered to the awaiting ships.

Some of the large mills have a daily output of
200,000 feet, and outward bound cargoes of from 800,000
to 1,200,000 are not unusual. The refuse pieces are
carried on an endless belt of iron links, running in a
trough to a safe distance from the mill, and to a pile
‘that is eonstantly burning, te whieh pile is alse blewn,
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through a long capacious iron pipe, the sawdust. In
this way scraps that, at the East, would be worth
hundreds of dollars annually, but that here would
soon prove a serious and costly obstruction, are re-
moved and destroyed automatically.

As the sawmill companies own their own vessels, pay
about five dollars per thousand feet for logs, and re-
ceive from $18 to $25 per thousand feet for the manu-
factured lumber at San Francisco, hauling back on
their return trips, at little or no éost for freight, mer-
chandise of all kinds to be retailed out to their men at
large profits, the business necessarily proves a bonanza
of the richest kind.

-0
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The Heroult Aluminum Process,

The Swiss Metallurgical Company, established close
to the Rhine Fall at Neuhausen, has adopted the pro-
cess of M. Heroult for the production of alloys of
aluminum. The process resembles in some ways that
of the Cowles Brothers, which is so successfully em-
ployed at Lockport in the Uniled States, and which
has been recently introduced in England and the Con-
tinent. In both the Cowles and Heroult processes an
electric current is employed. In the former it is used
simply to produce a very high temperature in alimited .
zone, the reduction of the ore being due to the tem-
perature alone, and not to any effect of electrolysis, so
that an alternating could be used as well as a continu-
ous current. In the Heroult process, according to the
views of the inventor, the reduction of the ore is partly
electrolytic and partly due to the heat of the arc. The
furnace has a carbon pole at the top, and the current
passes in by it through the melted aluminum oxide to
the reduced metal at the bottom, the ore is decom posed,
the oxygen passing upward and attacking the carbon,
while the molecules of the metal travel downward and
are merged in the metal bath.

The furnace used in the process is a large carbon.
block hollowed out in the proper shape and inclosed by
In the smaller furnaces a single block
of carbon is used, and the iron is cast around it ; for
larger sizes slabs of carbon areused, and are held to-
gether by wrought iron bands. There is an opening
in the bottom of the furnace for drawing off the re-
duced metal. The current enters the crucible through
a carbon electrode which enters the top, and which
consists of a bundle of carbon slabs ten feet long, sev-
enteen inches wide, and nine and a half inches deep.
The distance of this electrode from the surface of the
molten metal is regulated by an attendant. This dis-

‘tancd'is very small, preferably not over a quarter of an

inch. One of the electrodes is consumed in producing
about half a ton of aluminum. The crucible is covered
by carbon slabs insulated from the body of the cruci-
ble. In the top holes are provided for the introduction
of ore and scrap metal. The ore generally used is
alumina, free from silicon and other impurities, and
the scrap metal is either iron or copper, according to
the alloy which is desired. The process of smelting is
a continuous one, the ore being introduced and the.
crucible tapped at regular intervals. . The production
of aluminum per horse power hour varies somewhat
with the percentage of the metal contained in the
alloy, the average being thirty grammes of aluminum
and the maximum being forty grammes. That is, to
produce one pound of aluminum requires fifteen horse
power hours on the average, and eleven horse power
hours under favorable conditions. The present ca-
pacity of the erucible is four hundredweight of alumi-
num in twenty-four hours.

At the works at Neuhausen the current is produced
by two dynamos driven by a turbine of three hundred
horse power. These dynamos are of the multipolar type,
designed by Mr. C. E. L. Brown, and built at the Oer-
likon Engineering Works. They .are designed to give
six thoﬁéa'nd amperes each, at anh electromotive force
of twenty volts, and they can be worked up to thirty-
five volts. The speed of the turbine is controlled by an
automatic regulator acting upon a throttle in the inlet
pipe of the turbine. While the working current is nor-
mally twelve thousand amperes, it sometimes increases
to twenty thousand amperes, because of a short cir-

.cuit in the furnace, caused usually by one of the slabs

of which the carbon electrode is made burning more
slowly than the others and touching the surface of the
molten metal. This increase of current (oes not in-
juriously affect the dynamos. There is no sparking
at the brushes of the dynamos. The process promises to
be a successful one. From the figures given it compares
favorably with the Cowles process in the amount of
aluminum reduced per horse power.—Science.

®
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An Antiseptic Gargle,

The Union Medicale credits Muller with the follow=-
ing formula :

Thymol... c.ceeeeeeieeneeasneeeencece taaene oan 314 grains.
Benzoic acid.......cooiuiiiiiiaiieiiiiiiineniaes 45 o
Tincture of eucalyptus......cceeevieinernaeeennns 180 b
7 N 11,250 “

At bedtime the teeth are to be cleaned with powdered
soap and a brush, and then the mouth can be rapidly
sterilized by gargling for half a minute or a minute with
the solution,—New York Medical Journal.
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ENGINEERING INVENTIONS.

A ear coupling has been patented by
Mr. Alfred R. Heath, of Covington, Ind. This inven-
tion covers novel connections for car couplers, so con-
structed and arranged that the coupling will be effected
automatically, and the uncoupling may be made from
either side or top, or from the cab of the locomotive.

A car coupling has been patented by
Mr. John H. Davis, of Wilmington, N. C. The draw-
bar is made with two jaws having a vertical opening,
one of the jaws having a vertically pivoted and hori-
zontally swinging knuckle, on one side of which is
‘a hook and on the other side a locking arm that drops
behind a spring-seated tongue to lock the hook in
rigid coupled position.

'MISCELLANEOUS INVENTIONS.

A gate has been patented by Mr. Isaac
Dutton, of Harbor Springs, Mich. This invention
covers a novel construction of gate, which may be hung
to swing in both directions, which may be tilted, and
which will be self-closing.

An insect powder duster has been pa-
tented by Robert E. Clark and Jessie L. Zeigler, of Fort
Motte, S. C. This invention covers an apparatus which
may be attached to any wheeled vehicle or used alone,
as desired, for distributing poison over plants.

A clothes drier has, been patented by
Mr. Van Rensselaer Ten Broeck of Jersey City, N. d.
All the principal parts are made of wood, the arms
being readily raised and lowered, and when not in use
the arms may be all removed, and the device placed
away in small space.

A trace bearer has been patented by
Mr. James H. Brennan, of Shullsburg, Wis. This in-
vention covers an improved construction, whereby the
lower end of theround trace-bearing loop is strength-
ened and re-enforced, and its connection with the sup-
porting strap or skirt rendered more secure.

A combined punching and shearing ma-
chine has been patented by Mr. Henry A. Ridley, of
Newport, Ark. It has a head mounted to slide by the
action of u lever operating the punch and shear, to
facilitate the cutting and punching of metal plates,
such as boiler iron, etc.

A shoe lace fastener has been patented
by Mr. John G. Hart, of New York City. Itconsists of
a head having a concave under surface and provided
with a central shank having shoulders and prongs,
making a simple and effective device for fastening the
end of a shoe lace.

A finger ring has been patented by Mr.
John B. Newman, of Milford, Pa. It consists of an
inner ring with pictures or ornaments on its face, and
a second ring held movably on the face of the first ring,
with a trangparent cover which permits of viewing one
of the pictures af a time.

A cracker box cover has been patented
by Messrs. Albert H. Pine.and Stephen A. Norton, of
Pine Bluff, Atk. It is designed to exclude flies and
prevent the drying out of the contents, while still per-

mitting the crackers to be visible from the outside, and |-

to be conveniently removed as they are sold.

A wash boiler has been patented by
Mr. Monroe Davis, of Oak Valley, Kansas. It has a
removable interior wire framework of a base and cones
detachably and adjustably connected, to support the
clothes in such manner that the steam may reach every
part, and the material will be extended.

A sled brake ha# been patented by
Mr. Hans C. Johnson, of Rhinelander, Wis. It con-
sists of dogs pivoted to the runners and connected with
diagonal rods connected to a lever pivoted to the pole,
whereby the lower ends of the dogs may be forced into
the snow, or readily held up out of the way.

A filter has been patented by Messrs.
Emil Fretz and Jacob Waespi, of Dallas, Texas. This
invention covers an improvement on a former patented
invention of the same inventors, making a filter of
simple and durable construction, which can be easily
and conveniently cleaned without disturbingthe gravel.

A hoisting machine has been patented
by Messrs. Alexander and James Robertson, of
Welland, Ontario, Canada. This invention covers a
novel construction and combination of parts to im-
prove. the construction ofhoisting machines, so that
greater working capacity may be obtained therefrom.

A piano pedal has been patented by
Mr. Otto Lestina, of Derby, Conn. Itis made with an
elastic metallic strip secured to and projecting from its
rear end, the pedal not being pivoted, and designed to
avoid squeaking and the wear of parts, the elastic plate
serving as a spring.

A gate has been patented by Mr.
Thomas Tyson, of Mound City, Mo. Its construction
is such that it may be adjusted vertically to clear ob-
structions, as of snow or ice, in counection with a novel
arrangement of the latch, and various other details of
construction and combinations of parts.

An oil distributer for ships has been
patented by Mr. John Ericson, of Sabine Pass, La.
This invention covers a novel construction of vessel to
be launched upon the sea when the water isrough, to
distribute oil thereon in such quantities as may be pre-
determined, and which can be readily regulated.

A gate has been patented by Mr. John
H. Bradford, of Lebanon, Ky. Combined with a hori-
zontally swinging gate and its pivot post are side posts
carrying levers, with swingtng handles, by pulling on
which, through a novel arrangement of lever connec-
tions, the gate may be opened from either side.

A sash holder has been patented by Mr.
Joseph Clough, of Pawtucket, R. I. This invention
covers an improvement in window fasteners, consisting
of two pivoted cams simultaneously thrown out of
action, or ont of contact with the whhdow sash, by
means ofa pivoted lever, which is connected with both
cams.

A machine for winding sewing ma-
chine bobbins has been patented by Mr. George Hogg,
of Newburg, N. Y. This invention covers a novel con-
struction and arrangement of parts, in a machine in
which the bobbins are placed on spindles, the thread
being broken as one bobbin is filled, when another
bobbin is brought into position.

A hame tug has been patented by Mr,
Wallace Boardman, of Harrisonville, Mo. It is made
partly of leather and partly of metal, and designed to
save leather, bemg 80 made that the front or rear part
if broken, may Be' removed without throwing the other
away, or one section can be replaced without opening
the whole tug.

A method of making button hole strips
has been patented by Messrs. Edward K. Warren and
Joseph H. Ames, of Three Oaks, Mich. It consists in
making a series of button holes from the same picce of
goods, whereby a strip or sheetof ready made button
holes suitable for garments of various kinds is pro-
duced, to form finished edge button holes.

A creamer has been patented by Mr.
Ernst H. Wilke, of Lincoln, Neb. This invention
covers a novel construction and combination of parts,
including a number of receptacles in which the cream
is caused torise quickly and can be conveniently stored,
and in which the butter made from the cream can also
be stored, both retaining their qualities and fiavor.

An apparatus for varnishing wheels
has been patented by Mr. Ernest W. Gerbracht, of
Brooklyn, N.Y. It consists of a tank in which the
wheels, placed on a spindle, are allowed to remain in a
varnish bath, and another similar tank in which the
spindle may be revolved, with its wheels, to remove
superfluous varnish,

A button fastening machine has been
patented by Mr. August Schillmoller, of San Francisco,
Cal, It haspivoted arms, on one of which an anvil and
button receptacle are supported, a movable button
holder being carried on the other arm, with various
other novel features, making an improved machine for
fastening buttons on shoes, gaiters, etc.

A paper file has been patented by Mr.
Augustus C. A. Perkes, of Portland, Oregon. The in-
vention consists of two wire frames hinged together
and pressed one‘on top of the other by a spring, with
pins or spikes held on the under frame and adapted to
be passed through the paper to be filed between the two
frames.

A cant hook has been patented by Mr.
Milton N. Rankings, of Willettsville, Ohio. The hook
proper is double pivoted, and there are various other
novel features of construction, whereby a firm hold,
free from slip, is secured upon a log or body to be
rolled or turned, obtaining a powerful action for the
cant hook.

A flour or meal bin has been patented
by Mr. Chnrles Fishel, of Fair Play, Col. Its con-
struction is such t&aat the fiour mayfbe sifted as drawh
from the bin, and its opened door will constitute a
bread board, the bin to be made of convenient size for
ordinary household use, and its form permitting of its
being readily cleaned. .

A baling press has been patented by
Mr. Potivent I. Crews, of Meridian, Miss, This inven-
tion covers novel features of ‘construction and combi-
nations of parts designed to form a simple and easy
working press for baling cotton, hay, straw, etc., and
which may be operated to form good bales with
economy of tlme and labor.

A vehicle wheel has been pa.tented
by Messrs. Henry M. Rice and John O’Day, of
Allegheny, Pa. Its construction is such thatany of the
spokes may be readily removed for renewal or repairs
without disturbing the felly or tire, while automatic
lubrication of the axle bearings is provided for, and
the wheel is made very strong and light.

An exhibitor for shirts, ete., has been
patented by Messrs. George H. Hardy and Rollin A.
Baldwin, of Manchester, N. H. This invention covers
a novel construction of frame or exhibiting stand,
having a simple and neat appearance, adapted to sup-
port shirts, collars, cuffs, etc., and exhibit them to the
best advantage.

A Dbitters or medicinal cormpound has
been patented by Messrs. Camillus E. and Ernest Bizzo-
zero, of West Qujncy, Mass. "It is. made with alcohol,
centaur& yarrow, 'angelica, calamus, cinnamon, myrrh,
aloes, vanilla, cloves, nutmeg, and camphor, in certain
proportions, for use for bowel troubles, neuralgia,
headaches, fever, etc.

A running gear for vehicles has been
patented by Mr. George E. Crutchfield, of English,
Ark, Itis made of metal, with tubular axles, a tubular
reach,and tubular forward and rear hounds, the for-
ward hounds turning with the pole and acting as a fifth
wheel, and the construction being simple, durable, and
economical.

A pneumatic door opener has been
patented by Mr. William R. Ostrander, of New York
City. This invention is designed to provide simple and
effective means for releasing the bolt of a door lock
from the plate in the door jamb, and to impartforce
for producing the result from a part of the building
more or less remote,

- A spring bed bottom has been patent-
ed by Mr. Edwin .F. Tilley, of Brooklyn, N. Y: A
fabric is stretched over a main frame, with centpal re-
enforcing springs for the fabric, a re-enforcing frame
supported by the springs and underlying the central op-
posite edge portions of the fabric, the structure being
designed to be inexpensive, durable, and comfortable.

A shaft tug has been patented by Mr.
William Snow, of Waverly, Ill. This invention pro-
vides a strap which will be always open to receive the
shaft, and ready to tighten down upon it, while it is
designed to hold securely under any tension exerted to
force it from the proper position, without the aid of
extra straps attached to the belly band,

A fence has been patented by Messrs.
James Higgins and John Sullivan, of Grand Rapids,
Mich. The post is made with a longitudinal rib having
open slots for receiving the fence wires and the top
guard rail, thedesign being to afford a structure which
can be easily and quickly set up by unskilled labor, and
will be firmly braced and stayed.

A bed has been patented by Mr.
Samuel R. Millen, of Clarinda, Iowa. This invention
covers an improved construction of beds for invalids,
in which, by turning a shaft, the back section will be
raised and the foot section lowered, to bring the oc-
cupant to a sitting position., while, by reversing the
shaft, the bed is returned to normal position.

A device for hiteching horses has been
patented by Mr. Edmund H. Turner, of Fergus Falls,
Minn. It consists of a ring piece with a slot and
toothed flange, with a fastening device of cross piece
and spikes, being especially adapted to be secured to a
crack in planking, such as a board fence or sidewalk,
in which the device will be firmly and securely held.

A thill holder has also been patented
by the same inventor. A loop is attached to the inner
surface of the dash board, from which a strap is swung
over the dash board havinghooks to engage a cross
piece of the thills, the latter being partially supported
by a spring, which throws up the thills when released,
80 that they may be held up by the strap.

A drag saw has "been patented by
Messrs. John Winger and John W. Barger, of Harrison,
Ark. This invention covers a novel construction and
combination of partsin a machine that will have a force
feed, and wherein various styles of toothed saws may
be used, and wherein also the power may be readily
and conveniently regulated according to the work to be
done.

A shutter worker has been patented by
Mr. James K. McGukin, of Newark, N. J. Combined
with an outer tube or casing is an inner concentric
tube having a spiral bore, a radial arm being attached
to the inner tube, with other novel features, whereby a
shutter may be held partially or entirely open, and con-
veniently operated from the room with the windows
closed.

A grain 1measuring, registering, and

bagging machine has been patented by Mr. George R.
Kendrick, of Bucyrus, Ohio. This invention covers an

improvement on a former patented invention of the
same inventor, of a machine in which the grain
delivered from the separator of the thrashing machine
is measured, registered, and delivered in any desired
quantity to the bags.

A truss frame for ladders has been pa-
tented by Mr. Caleb C. Pierson, of Elizabeth, N. J.
This invention covers a novel construction and com-
bination of parts whereby ladders may be conveniently
and safely used for scaffolds, making a safe and stiff
seaffold of any length from 614 feet up to 42 feet, by
adding 63 foot sections, the material being just as
useful for any length of 1adder as for staffolds.

A fence for intercepting insects has
been patented by Mr. Emil C. Krause, of Stockbridge,
Wis. Itis made with boards jointed together at their
ends, with a tarred rope at their upper edge, and an out-
wardly extending board made to form a channel, where-
by bugs will be prevented from passing from one field
to another, and will be received in a receptacle where
they can be destroyed.

The manufacture of starch forms the
subject of a patent issued to Mr. Hermann Wiegand, of
Danville, Ill. This invention covers a process of mix-
ing or incorporating with the liquid -starch a volatile
hydrocarbon, such as refined coal oil, then moulding
and finally drying the starch, the hydrocarbon being
eliminated by the drying process, thus making starch
which will not ferment while wet or discolor in drying.

A saw filing machine has been patent-
ed by Mr. William J. Lindsay, of Ottumwa, Iowa. It
has a mechanism for reciprocating a file and moving it
away from the tooth in one direction of its movement,
with a mechanism for simultaneously unclamping and
conveying the saw forward, and then clamping it, by
which no injury can be done to the saw or file, and
every tooth will be cut to the same depth.

An oat extractor for grain separators
has been patented by Mr. William P. Clifford, of Ot-
tumwa, [owa. A hopper projects into a casing having
an inclined apron and screen, an oat-extracting cylinder
attached to a shaft being placed opposite the discharge
opening of the hopper, while a brush is fitted to work|
as closely as desired to the surface of the extracting
cylinder.

A harness has been patented by Mr.
Cyrus C. Cole, of Albion, Mich. This invention covers
improved means for coupling traces to breast collars
or to tug attachments of hame collars, the coupling
device consisting of u sleeve or frameadapted to re-
ceive and slide upon a trace, and having a lever or
tongue for engaging the latter, with a lateral hook for
engagement with the harness collar.

A machine for coating fabrics has
been patented by Mr. Henry G. Bunch, of Rahway, N.
J. The fabric is carried by a roller having brakes to
prevent its turning too freely, thence under and over
cross pieces, one acting as a tentering bar, thence under
an adjustable spreader, and through a drgwing roller
and beater, to distribute various kinds of coating ma-
terial evenly over a fabric.

Driving reins form the subject of a pa-
tent issued to Mr. Matthew S. Dickinson, of Ridgely,
Md. This invention covers a novel use of overdraw
bits, overdraw straps, and short side rein sections, to
dispense with the ordinary check rein, causing the
horse tocarry a high head, but allowing freedom to
sttetch out his neck and lower his head when tension
on the rein is slackened.

A machine for grooming horses has
been patented by Messrs. William Dellinger and John
G. McNaughton, of Marion, N. C. It has alternating
20tary combined brushes and eombs and stationary
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combs, each of the latter consisting of a continuous
plate bent or folded upon itself, and having divergent
side plates provided with toothed lower longitudinal
edges.

A fitywheel has been patented by Messrs.
J. A. Romano and E. A. Barton, of Celayo, Guanajuato,
Mexico. This invention covers a fast and loose attach-
ment for sewing machines by which the fiywheel may
be revolved with the shaft in one direction and inde-
pendently of it in a contrary direction, or the flywheel
may be disconnected from the driving shaft to turn in-
dependently in either direction.

A composition for developing ozonized
oxygen has been patented by Mr. John E. P. Meyer, of
Golden, Col. The onstituent parts of the compound
are barium permanganate and the acid salts of sulphu-
ric acid in powdered form, to be used in proportions
specified in connection with water, forming a ready,
safe, and simple means of producing ozonized oxygen
in sick rooms.

A curtain or lambrequin support for
windows has been patented by Messrs. Charles C. Bauer
and Frank H. Frankenberg, of Pueblo, Col. It is
made with bars having bearings at their upper ends for
the curtain or lambrequin rods combined with links
pivoted thereto and adapted to be connected with the
upper sash, the curtain or lambrequin being moved
away from the opening when the upper sash is lowered.

. An apparatus for reproducing copies
of writings, drawings, etc., has been patented by Mr.
Gustav H. Block, of Penge, Surrey County, England.
It is of that class in which a lithographic stone or zinc
plate is written or drawn on, and a negative impression
taken on a sheet of gelatinous composition, making the
printing surface from which impressions are transferred
on to paper, the invention providing a portable ap-
paratus which can be employed by an unskilled person.

A spring bed bottom has been patent-
ed by Mr. Frank C. Rheubottom, of Union City, Mich.
It consists of slats adjustably secured together, coiled
springs secured to the slats having their upper ends
passed under and around the upper coil of the spring
on the adjacent slat and then loosely connected to the,
spring on the same slat, the springs thus accommodat-
ing themselves to the lateral adjustment of the slatg,
while being connected securely lengthwise, and always
forming a continuous bearing surface.

Mosaic wood work and a method of
making it form the subject of two patents issued to Mr.
William J. Kelley, of Pittsfield, Mass. It is a form of
mosaic flooring or wainscoting made in composite
strips which are arranged side by side upon the fioor
base or wall to delineate the desired pattern. Thin,
slightly fiexible sheets of soft wood are made the base,
upon which are glued a series of vari-colored hard-
wood facing strips, the grain of successive strips being
alternately crosswise of and in the direction of their
length, and the whole is then sawed through on lines
transverse to the length of the facing strips, making
strips Raving a single succession of vari-colored square
facing blocks. These strips are then grooved on their
side edges, whereby they may be connected by longi-
tudinal gplines and conveniently fixed in position on
the floor, the facing blocks being free to expand and
contract in either direction.
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All books, app., etc., cheap. School of Electricity, N.Y.

Curiosities of the U. S. Putent Office.—Just published.
Nothing like it. A unique, instructive, entertaining,
and amusing book. Nicely illustrated. Elegant paper.
Large type. Fine cloth binding, stamped in gold and
black. Price, $1.50. Send green stamp for 12 page de-
scriptive circular. Wm. C. Raymond, publisher, Syra-
cuse, N. Y.

Insulation—Wanted formula and control of a satis-
factory material for insulating electric wires. I.iberal
terms will be made. Address Company, box 3697, New
York P. O.

Special facilities for the manufacturing of all kinds of
light machinery, hardware, and novelties by contract or
otherwise. Press work and stamping done on short
notice. Esr,im_htes furnished. Punches, dies, and special
tools made when required. Rockaway Manuf. Co., 3
East 14th St., New York. .

Tenerifle and its Six Satellites; or, the Canary Islands
—Past and Present. By Olivia M. Stone. With maps
and illustrations from photographs taken by Harris
Stone. In two volumes. Price, $15.00. Address Munn
& Co., 361 Broadway, New York.

Just Published—Elements of Electric Lighting, in-
cluding electric generation, measurement, storage, and
distribution. By Phillip Atkinson, A.M., Ph.D., author
of Elements of Static Electricity. 260 pages; 104 illus-
trations. Price, $1.50. For saleby Munn & Co., 361 Broad-
way, New York.

Pratt & Letchworth, Buffalo, N. Y.,
solicit correspondence relative to manufacturing spec-
ialties requiring malleable gray iron, brass, or steel cast -
ings.

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

For the latestimproved diamond prospecting drills,
address the M. C. Bullock Mfg. Co., Chicago,-lll.

Lockwood’s Dictionary of Terms used in the practice
of Mechanical Engineering, embracing those. current in
the drawing office, pattern shop, foundry, fitting, torn-
ing, smith’s and boiler shop, etc., comprising over 6,000
definitions. Edited by a foreman patternimaker. 1888,
Price, $3.00. For sale by Munn & Co., 861 Broadway, New
York.
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Link Belting and Wheels. Link Belt M. Co., Chicago.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J.
Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New IIaven, Conn.
Perforated metals of all kinds for all purposes. The
Robert Aitchison Perforated Metal Co., Chicago, T1l.

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

Wrinkles and Recipes—Compiled from the SciEn-
TIFIC AMERICAN. A collection of practical suggestions,
processes, and directions for the mechanic, the engineer
the farmer, and the housekeeper. Illustrated colored
frontispiece. Edited by Park Benjamin, Ph.D. Third
edition. Price, $2.00. For sale by Munn & Co., 361 Broad-
way, New York.

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

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

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.28.

Lathee for cutting irregular forms. Handleand spoke
lathes. I. E. Merritt Co., Lockport, N. Y.

One steam passenger elevator, * Tufts.”” Two cylin-
ders, 8’ x10’’ ; car, 7" x 7'; inside finely finished. Lately
running in ** Butler Exchange,”” Providence (displaced
by two hydraulic elevators). In excellent order. For
sale low by Volney W. Mason & Co., Providence, R. 1.

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

Wanted—A salesman who has had experience in
selling machinery. Address,C. M. Lawrence, P. O. Box
713, New York.

Pattern makers’ lathe. Back knife gauge iathe for
turning chair stock. Rollstone Machine Co., Fitchburg,
Mass.

Belting.—A good lot of second hand belting for sale
cheap. Samuel Roberts, 369 Pearl St., New York.

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

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

SCIENTIFIC AMERICAN
BUILDING EDITION.

NOVEMBER NUMBER.—(No. 37.)

TABLE OF CONTENTS.

1. Elegant plate in colors of two cottages costing from
twelve to fifteen hundred dollars, details, etc.

2. Elegant plate in colors of two residences at Spring-
field, Mass.

3. A villa at New Rochelle, N. Y., recently built at a
cost of eight thousand six hundred dollars. Per-
spective and floor plans.

4. Full page illustration of the new ¢ Times* build-
ing, New York City.

5. A Queen Anne house at Richmond Hill, N. Y.,
costing five thousand dollars, complete. Plans
and perspective.

6. A residence at Orange, N. J., costing thirteen
thousand three hundred dollars complete. Per-
spective and floor plans.

7. A small house or office costing one thousand

dollars. Floor plan and perspective.
. A Queen Anne cottage at Richmond Hill, N. Y.
Cost about seven thousand five hundred dollars.
Plans and perspective.
9. Pavilion of the Republic of Chili at the Paris Ex-
position of 1889.

Sketck of John Bunyan’s pulpit, formerly in the old
meeting house at Lambeth., Sketch of old meet-
ing house at Lambeth.

A residence at Worcester, Mass. -Perspective and
floor plans. Cost about eight thousand dollars.

12. Design for a Hotel at Richmond, Va.

13. The New Municipal Buildings, Glasgow, recently
opened by Her Majesty.

14. The Glasgow Exhibition—view from under the cen-
tral dome.
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10.

1.

15. Perspective and floor plan of the Episcopal Church
at Richmond Hill, Long Island, built at a cost of
four thousand dollars.

16. A Barn and Carriage house for eight hundred dol-
lars. Plans and perspective.

1%7. Miscellaneous contents : Decoration of windows.—
The atriura in Roman houses.—Interesting ex-
periments with Portland cement.—-Shavings as a
filling.—Jdaho streams that vanish.—The practi-
cal limit of speed.—Ventilation of cow stables.—
Polishing granite.—Substitute for white pine.—The
hardy blue passion flower, illustrated.—Ivy on
buildings.—Petrified wood in Texas.—Roman tes-

. selated pavement at Box, England, illustrated.—
Slow-burning construction, illustrated with three
figures.—Hedges of flowering plants.—The squares
of Paris—The Harsman inside sliding window
blind, illustrated.—A new woodworking machine,
illustrated. —The M. H. Jacobs portable warm air
furnace, illustrated.—An improved self-draining
floor for stalls, illustrated.

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

The Fullness, Richness, Cheapness, and Convenience
of this work bave won for it the LARGEST CIRCULATION
of any Architectural publication in the world. Sold by
all newsdealers.

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

chine. Dust as well a8 moisture interferes with its
action. The varnish for the plates is alcoholic solu-
tion of shellac. -3. How many1 gallon Bunsen cells are
required to run two six-candle power lamps ? A. About
ten cells.

HINTS TO CORRESPONDENTS.

Names and Address must accompan,
or no attention will be paid thereto.
information, and not for publication.

References to former articles or answers should
give date of paper and page or number of question.
Inquiries not answered in reasonable time should
be repeated; correspondents will bear in mind that

some answers require not a little research, and

though we endeavor to reply to all, either by letter

or in this department, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be

expected without remuneration.

Seientiic American Supplements referred

to may be had at the oftice. Price 10 cents each.

Booksreferred to promptly supplied on receipt of

price.

Minerals sent for examination should be distinctly

marked or labeled.

(1) G&. A. asks fora receipt how to
make waterproof writing ink, an ink which will not
A: Dissolve 2
ounces shellac in 1 pint alcohol (95 per cent), filter

blur if the writing is exposed to rain.

through chalk, and mix with best lampblack.

@) D. H. A. asks: What is the best
known substance or preparation that will waterproof
canvas and make it mildewproof and proof against
rot? What is the best known waterproof cement for
canvas, that will make sewed seams in canvas water-
proof? A. We recommend paraffine applied to the per-
fectly dry tissue and melted in with a hot sadiron, for
both purposes, or 1 pint linseed oil and 1 ounce beeswax
may be mixed and applied with a brush and allowed to

dry before use,

(8) C. 8.—Any conductor, carbon or

metal, is heated by theselectric current. Lime is a non
conductor and will not be heated.

(4) W. B. asks what ingredients

in dissolving gum shellac in water. A. Borax.

(5) W. W. W. seeks information as to
the best methods of making magic lantern slides from
By what is known as the *‘ wet
plate process » very good slides are easily made, but it
is somewhat messy and is productive of blackened
The glass plate, after being thoroughly cleaned,
is coated with collodion, which can be bought ready
made from dealers in photographic supplies, and next
sensitized by dipping for a minute or two in nitrate of

dry plate negatives.

fingers.

silver bath prepared as follows:

Nitrate of silver........cocevvueeiennnan. 437grs.
Distilled water............... e e .. 16 oz.
Nitricacid...........c.coooiiiii i, 8 drops.

Saturate the solution with iodide of silver and then
If the bath is milky, set the bottle in the sun for

filter.
two days, until the solution clears up. Thendecant,
and it will be ready for use. After sensitizing,the plate,
while wet is at once exposed in the camera, then re

moved from the plate holder aud immediately devel-

oped with the following solution :

Protosulphate of iron................... 114 oz.
Nitrate of baryta oz.
oz.
Alcohol... . 0z.
Nitrlc acid... ... e eeeeiiiieeaeeeann 40 drops.

After dissolving, filter out the white deposit and keep
well corked. When developed, it is washed ander the
tap and fixed in a solution either of:

Cyanide of potassium............ Ceeeee. 30 grs.

The cyanide of potassium is a deadly poison, and is
only advantageous to employ when it is desired to tone
the slide to a blue color soon after fixing. When hypo-
sulphite of soda is used, the plate should be thoroughly
washed under the tap for two or three minutes. After
fixing, the slide may be toned to a brown color by a so-
lution of chloride of gold 1 gr., dissolved in 10o0z. of
water, or instead a purple color, by a solution of 14
grain of bichloride of palladium to one ounce of water,
in a clean porcelain dish or tray. The solution should
The plate should be left in the

be strawberry in color.
tray until the film assumes a black color on both sides,
when looked at byreflected light.

be purchased, known as lantern or trausparency plates.

These may be exposed in the camera, or by contact with
Then they are developed in solution of
hydrochinon 15 grains, sulphite sodium 50 grs., water
114 ozs., carbonate of potassium 30 grs., and fixed in a

anegative,

solution of hyposulphite of soda 1. oz. to 8 of water

Several plates, 4 or 6, may be developed at one time in
this developer, and are then removed as fastas deve-

loped.

(6) St. M. I. asks (1) for a simple method

of purifying and decolorizing crude bitartrate of po
tassium as obtained from wine casks.

Indicate any method, but the simplest is preferable.

in copper boilers. The solution when saturated 1s trans.

ferred to earthen pans, where it deposits on' cooling a
This is re-
dissolved in boiling water, and the solution, having
been mixed with 4 or 5 per cent of pipe clay, is evapor-

crystalline layer, nearly free from color.

ated toa pellicle. The clay precipitates with the co

oring matter, and the clear solution, as it cools, deposits
white crystals in crusts, which, upon being exposed to
the air on linen for several days, acquire an increased
degree of whiteness. . These constitute the crystals of
in
working the Toepler-Holtz frictional machine, and are
unable to place the cause; for, a year ago, it worked after
turning but a few times, and now it requires quite a
- length of time to charge it. If the plates are to be var:
nished, please indicate how to prepare the varnish. A.

Wipe off with a warm dry cloth all parts of the ma-

tartar of pharmacy. 2. We find some difficulty

all letters,
This is for our

use

The tones are more
easily obtained when the slide is fixed with cyanide of
potassium. Very good slow gelatino-bromide plates can

I have a cer-
tain quantity on hand and would like to decolorize it.
A.
The tartar, previously pulverized. is boiled with water

(7) W. J. M. asks: 1. What is the vul-
canized fiber washer that clamps the glass disksto the
bosses in a Wimshurst influence machine composed of,
and how made? A. They are made of India rubber,
sulphur, and other substances. You'can buy it inlarge
or small pieces of dealersin electrical supplies. 2. I
have a Holtz machine, and the amalgam in using is mer-
cury, tin, and zinc. I am told there is a better amal-
, | gam which is of an old gold color. Can you tell me how
tomake it? A. It is bisulphide of tin, the old aurum
mussivam, formed by sublimation from an amalgam of
tin 1 part, mercury 6 parts. Of this amalgam 18 parts
are mixed with 6 parts salammoniac and 7 parts sulphur.
The bisulphide of tinremains behind in the retort. No
amalgam should be used on a Holtz machine. 3. Aredry
cells which are made in Germany equal to the Leclanche
cell ? Can you inform me what they are composed of ?
A. Dry cells are of rather high resistance. Gelatin or
agar-agar jelly is used in them instead of water. 4.
What chemical is it you apply to a file 8o you can file
glass? A. Turpentine and camphor, or simple water.
—We can give no information as tothe gas lighter you
speakof.

(8) J. H. K. asks : 1. Will the motor de-
scribed in SCIENTIFIC AMERICAN, March 17, run an
ordinary tricycle and about what speed? A. It should
develop a speed of about 8 miles an hour. The trouble
would be to get a compact and light battery. 2. Is
there any good paste to make paper adhere to a brick
wall exposed to the weather ? A. Shellac is the best
we can recommend, and that is imperfect. Tack muslin
over the wall and stick paper to that. 3. I have read
with a great deal of interest the articles on speed of
railroad trains, and would like to know the fastest
time ever made, and where and when? A. Onthe New
York,West Shore and Buffalo Railroad,between Church-
- | ville and Geneva Junction, on July 9, 1885, a special
train attained a speed of 87 miles per hour. Itran
422'6 miles in 9 hours and 23 minutes.

(9) D. J. B.— You cannot Kkeep the
bright color of polished iron on the hot parts of an en-
gine without constant attention and wiping with engine
oil. Ozxalic acid may help the cleaning, but the acid
left on the bright surface favors oxidation. For clean-
ing, use tripoli, rotten stone, or pulverized pumice stone,
with engine or kerosene oil. Neglected or dirty spots
may be removed with a scraper and fine emery paper,
and afterward rubbed with oil. Every part of bright
work around an engine should be wiped with oil.
Moisture immediately discolors a clean bright surface.
Polish the lubricator with rotten stone and oil only,
and only when necessary. Too much polishing soon
makes it look old from wear.

(10) G. asks how to make the prepara-
tion whereby solder will readily affix itself to other

, | metal than tin; for instance, brass wire, etc. A. Usea

, | solution of chloride of zinc and chloride of ammonium,
- | or what is called tinner's acid, which you can make by
dissolving zinc in hydrochloric acid to saturation. Add
10 to 20 per cent water and as much sal-ammoniac asthe
bulk of zinc dissolved.

(11) C. F. R. asks a formula for giving
a green color to finished steel. A. We know of none
that will wear well. The sulphide of lead process gives
a film of variegated colors, which may be covered with
lacquer. The article must be perfectly clean, with a
dead finish, then dip in a solution of 13§ ounces hypo-
sulphite soda in 1 pint water,in porcelain dish, to which
add 134 ounces acetate of lead previously dissolved in 1
pint of water. Mix and heat the whole to nearly boil-
ing, 200°. Boil the article in caustic soda and water
strong enough to clear of grease or finger marks, rinse
in boiling water. Dip in the hot solution and examine
until the desired color is obtained,which may be seconds
or minutes. The effect runs through several colors in
succession.

(12) Yacht.—The determination of the

draught lines of a yacht is not an easy matter foran
amateur. The weight of all the materials composing
the hull, rieging, ballast, and furniture of the yacht
must be computed from the details of the design, and
the displacement of an equal weight of water computed
within the lines of the boat. For the details of con-
struction we refer you to SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 42 and 67, also ‘“ Model Yachts and
Model Yacht Sailing,” by Walton, which we can mail
for $1.25.
. (13) P. H. G. asks (1) why steam ex-
hausted into the atmosphere ona cold day lasts much
longer than the same amount exhausted on a hot sum-
mer’s day. A. In a hot, dry air the steam is instantly
absorbed by the air and becomes transparent, warm,
. | dry air having a large capacity for holding moisture.
On the contrary, cold, moist air may be saturated with
waterand has little or no capacity for further absorp-
tion. Then the exhaust floats away in clouds. 2.
What is the cause of that peculiar roar which often
issues from elevated road locomotives ? A. The roar
you refer to is probably that caused by thevibration of
the safety valve in blowing off. As it is held by a
spring only, it at times vibrates or chatters when the
steam pressure is just enough to barely lift the valve,

-| (14 V. M. C. writes: 1. Can you de-
scripe any process by which drawing paper can be made
peffectly transparent temporarily, that is, to have it
me back to its regular appearance and condition again
after the process, when required ? A. Treat withcastor
oil, and it will be transparent ; [afterward dissolve out
the oil with alcohol. 2. Can you describe something to
harden crayon pencil and charcoal drawings and
sketches so that they will not fade soon or rub off: some-
thing easily applied and able to give satisfaction in
general ? A. Lay paper in a shallow dish, and pour
skimmed milk over it. When well wet all over, raise into
a vertical position and allow it to drain, removing with
a feather the last drops from bottom edge. Dry care-
- 1 fully. Or wash it over with warm starch solution, thin
isinglass water, or rice water, applying it with a broad
camel’s hair brush,

)
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(15) J.D. B.and E. R. C. ask: 1 Thein-
gredients, and their proportion, for the best cement to
attach bicycle tires to their wheels ? A. You can make
a very strong and tough cement by dissolving 1 part
pure India rubber in 12 parts benzine, thenadding20
parts shellac, and heat carefully away from fire until the
shellac is dissolved and the benzine has evaporated. 2.
Is there any work published treating of the manufacture
of bicycles ? A. No, except as you will see the different
styles described in trade catalogues. 3. Is there a work
on japanning or enameling, giving description of best
arrangement of drying ovens, etc. ? A. You will find an
article on japans and japanning in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 316. Also see * Workshop Receipts,”
third eeries, which we mail for $2.

(16) B. M. P..—Tell your friend the fin-
est stationary engines made in the world, for economy,
durability, and elegance in design, are made in the
United States of America. English engines are often
bulky and clumsy. French engines are frequently
erratic in design and fragile in construction.

(17 D. M. M. asks if there is any way
to extract the oil from lamb’s wool in alcohol. What
proportion of alcohol to wool should be used ? Will
the result besolidlikelard or look more like the alcohol?
I have tried the experiment of boiling both together,
but it does not seem to change either. Perhaps you
will tell me why. A. For extraction of oil we shouldad-
vise the use of ether and a continuous fat extractor. On
exposing the ethereal solution to the open air, the ether
will spontaneously evaporate, leaving the oil. We doubt
if you extracted much with alcohol, as the latter is
readily diluted by any water in the wool. Such an ex-
tractor as we refer to is described in ScIENTIFIC AMERI-
CAN SUPPLEMENT, No. 628. The oil will probably be
yellow and thick as butter.

(18) D. T. S. asks: 1. Whether or not
there is any way of preserving (permanently) the beau-
tiful polish of which copper is susceptible. A. Var-
nishing with shellac while the metal is warm and abso-
lutely free from the least particle of grease is a good
method. 2. Can you give recipes for making gold and

‘| silver inks ? A. Gold or silver leaf are rubbed up with

honey and diluted with water.

(19) A. G. B. asks how to make cake
stencil ink, and used by wetting brush 'with water. A.
Mix and dissolve hot, 1 part gelatine in 1 part water,
and add and stir in sufficient coloring matter; 38 parts
lampblack and a little indigo is a good mixture. To
above 1 to 2 parts of glycerine may be added to make
it softer.

(20) C. I. M. asks for a receipt for a
stove blacking. A. 2 parts copperas, 1 part boneblack,
1 part black lead, mixed to consistency of cream with
water. Two applications are recommended.

(1) C. A. B. writes: I should like to
know the most simple method of accurately determin-
ing the amount of tannin in the various tan liquors used
in tanning leathers ? A. The determination of tanuin
is sometimes attempted by the use of the hydrometer.
The only correct methods require considerable skill
in chemical analysis, Sometimes pieces of raw hide
are weighed dry,soaked in the solution, dried, and
weighed, and the increase in weight is called tannin.
This is not 8 very accurate method.

(22) 8. C.—-The outside of finished bells
are turned at a slow speed with very hard tools or
scrapers. Dipping the castings in water before they are
cold (300° to 400° temperature) will throw off the sand.
If the metal has been poured very hot and the sand
burnt in, an acid bath may be used, of nitric acid 1 part,
water 4 parts.

(23) P. P. D.—Steam and the waterin
the boiler at 95 pounds pressure both have a tempera-
ture of 320° Fah. At 125 pounds pressure the tempera-
ture of both will be 852° Fah. Water can be heated to
any temperature by confining it.

(24) W. H. G.—If you cannot wash off
the fly specks with soap and warm water on a cloth,
there is no way that an amateur can refinish lamp work
with any satisfaction. To do this, the lamp must be
taken apartand the brass work boiled in caustic soda
to remove all oil and varnish; then rinse in hot water
and dip in strong nitric acid for a few..seconds only,
when it will come out clean and bright, then rinse clean
in boiling water. Dry in sawdust, brush off, and lac-
quer with' thin shellac varnish. The metal must be
warm and perfectly free from grease.

@5) K. K. W.—The rust on the inside
of your shot gun can be removed by rubbing with a
perforated cork glued on a stick of wood. The cork is
to be trimmed with a sharp knife to fit tightly in the bar-
rel. Then with oil and ground pumice stone, or tripoli,
polish the inside of the barrel until it is free from rust.

(26) H. S.—A little pulverized sal-am-
moniac sprinkled on tin will make it flowfreeand clear.
There {s nothing but an alloy of other metal that will
make it melt at less than its normal temperature,

@7 8. C.—The best covering for pul-
leys is leather. Roughen the pulley with an old file.
Use che best glue, with its dry weight of glycerine
made in the ordinary way. Glue the leather to the iron
pulley and lap from two to three fnches. Tough paste
board does well while it lasts. TLeather is the cheapest
by its durability.

(28) H. C. J. asks whether it requires
greater velocity for arifieball to go through two 1 inch
boards nailed together or through one 2 inch board. A.
The penetration of shot is favored by a division orlami-
pation of the resisting medinm. The two 1inch boards
together require the least velocity for perforation.

(29) G. B. C. asks: Can you tell me of
any fliter or material for one that will filter lime water
and remove every trace of lime from it, leaving it pure?
A. Lime cannot always be removed from water by fil-
tration. Sometimes it has to be boiled to secure precipi-
tation, sometimes 1t cannot be practically removed by
any means. It gll dependson the form in which it is
present. If once precipitated, any good filter will re-
move it,
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30) T. D. B. asks: 1. How to stain
a sole leather bag somewhat abraded a dark mahogany
color. A. Mix 15 grains alkanet root, 30 grains aloes,
30 grains dragorn’s blood, all in powder, with 500 grains
alcohol (95 per cent). Moisten the bag with dilute
nitric acid (1 acid to 5 water by volume) and then
apply above solution. Repeat until dark enough. 2. I
wish to calculate the power of a flow of water which
flows in a broad, thin stream overa dam. A. Determine
the ‘“head ' measured from level of main body of
water above the dam to the level of the top of the dam,
then multiply length of dam by 3'33, and multiply this
by the square root of the cube of the head expressed in
feet and decimals. The result will be in cubic feet.
See Trautwine’s * Engineer’s Pocket Book,” page 265.
3. What is the resistance approximately of carbon in
sectional area such as is used in arc lamps and how to
calculate the resistance at different temperatures? A.
Carre's circular carbons 1 millimeter (004 inch) dia-
meter have 50 ohms resistance per meter (39'37 inches).
The resistance diminishes as the temperature increases.
Between 0° and 100° C. the coefficient of reduction is
1-1912. This you can easily reduce to Fahrenheit’s
scale.

@B1) T. A. R.—There is no way to
bend wood better or cheaper than by steaming. Gun
stocks, if bent at all, are steamed and bent in the rough.
The trimmings are put on after the stock is finished.

(32) M. F. S. asks how to solve -the
following questions: No. 1. A.clerk spends 20 per cent
of A6%4 per cent more than !4 of his salary, and thereby
saves $533. What is his salary? No. 2. A cabinet
maker dirccted his salesman to mark a set of furniture
so that, by allowing 20 per cent on the marked price, he
would realize a gain of 25 per cent. The salesman
marked the set by mistake $200, or at a loss to the
dealer of 20 per cent of the sale. At how much less
than the required marking price were the goods
marked by mistake? A. Solve No. 1 by following
equation: Let & = salary; then:

e—H X+ %e=
@ = $1,453.63.
Solve No. 2 by following equations:
Let @ = proper marking price, then y = cost.

r—3x.
Dy=x--4——
5
200 — 230
(2)y=200—‘29—T=192
& = 300.

Or by analysis they may thus be solved: 1. He spends
66%4
14 of his salary plus T of his salary, and what is left

amounts to $533. Taking it by percentages, what he
spends reduces to 50 per cent + 1383+ per cent =
63'33 + per cent. Subtracting this from 100 gives 3666 +
per cent of his salary left unspent, which is equal to

$533. His full salary, therefore, is equal to

or 1,453.90 within Jimits of errors due to continued frac-
tions. This is one solution, but the problem is worded
80 badly that several meanings may be drawn from it.
2. The suit marked at $200 was sold at $200 less 20 per
cent, or $160. This gave a loss of $160 X 20 per cent or
$32. Thus the goods cost $192. They were to be
marked so that the selling price should give a profit of
25 per cent; $192 X 25 per cent gives $48. The selling
price should have been, therefore, $240. To this 25 per
cent must be added for the marking price, or 240 X 25
per cent, giving $60. The marking price should have
been $300.

(33) Benzine asks: 1. How can I color
a solution of rubber in benzine, black and brown? A.
Use asphalt or coal tar. 2. Does dragon’s blood dis-
solve in benzine? "A. Yes. 3. Would be glad to know
through your valuable paper of a few colors that dis-
solve in benzine. A. Alkanet root extracts are
peculiarly available for coloring benzine.

(34) L. M. R. writes: I have an incom-
plete Bunsen ‘6 by 8 inch battery, a zinc plate 244 in.
wide being substituted for the zinc cylinder. Will you
pleage inform me how much and what kind of acid I
must use to complete the battery? A. For porous cup
use following solution: Mix 14 part by weight of sul-
phuric acid with 3 parts water carefully and allow to
cool. Dissolve six parts by weight bichromate of
potash in 16 parts by weight of water by boiling, when
cool mix two solutions and stir weil. Use when cold.
For glass jar use water.

(35) C. H. asks: How to transfer a
printed illustration on paper toa glass magic lantern
slide. A. Soak the print in soft water, varnish or float
the glass plate with dammar varnish or Canada balsam.
Allow to nearly dry; when still tacky carefully press
the wet print upon it, and let all dry. Then with a wet
finger you can rub off the paper, leaving the ink. A
second coat of varnish will improve it.

(36) W. McP. asks: 1. Before a rain,
the atmosphere contains moisture. The atmosphere
and moisture weigh more than the atmosphere alone.
Why then does the barometer not rise instead of falling?
A. A falling barometer indicates the center of a storm
disturbance, a rising one indicates its margin, These
changes correspond with the rotary movements of the air,
and not to the presence or absence of watery vapor in
the air. 2. Can an electro-magnet be constructed in
the form of a ring? If 80, what parts correspond to the
poles? A. It can be magnetized so that one end of a
given diameter will be north and the other end south, or
it may be magnetized so that it will exhibit no polarity
until broken, when the ends will become magnetic
poles. 3. Are street cars propelled by electricity a
success? If so, why are they not more generally used?
If not, where does the trouble lie? A. Yes; they are
being rapidly introduced all over the country. . 4. How
fine a wire must be used in the secondary coil of an in-
duction coil? A. No. 36. For induction coil construc-
tion we refer you to our SUPPLEMENT, No. 160, which
we cansend you for ten cents.

@B7) J. C. K. asks the most economical
and most effective point at which to set compound
engines, where there is a coupling between them. to get
best results. A. Set the cranks at right angles
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TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities £or tonducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 81 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

November 13, 1888,
AND EACH BEARING THAT DATE.

[See note at end of list about copies of these patents.]

Acoustical instruments, mounting for diaphragms

for, C. S. Tainter..........ccoiiiieiiiinnnnniinnes 392,763
Adding and subtracting muchine, S. J. Webb...... 392,837
Advertisements, device for displaying, J. E.

WOOIVerton..iceeiiiinniiinienrinnnennns eereeennnns 392,939

Air, apparatus for exhausting, J. W. Packard..... 392,686
Air brake, ¥. Lansberg.. ce. 392,872
Air compressing device, J. 8. Hunter.... ......... 89,611
Alarm. See Burglar alarm. Fire alarm.

Amalgamator, plate, A. Gauthier
Animal trap, D. Henderson.
Annunciavor, F. Ritchie
Apron and support therefor, C. L. Jucoby
Automatic switch, M. Leary..
Axle box, H. G. Bird....
Axle box, car, W. O. Dunbar..
Axle lubricator, W. Cole, Jr......
Bag. See Paper bag.

Bag fastener, G. Leder............. Lo e .
Baling press, C. L. & J. P. Ames
Baling press, P. I. Crews ..

Banana case, R. H. Aiken....... cee seeeieens ceeeens 392,706

Bar, See Sickle bar.

Basins, waste plug for wash, A. MOOre.......c..... 392,819

Batteries, automatic switch for secondary, J. S.
SellON..ueeeieeninnnerennneannaens ceeens e eereaeens 392,826

Battery. See Carbon battery.

Bearing ball, J. Jackson... . 392,956
Bed, 8. R. Millen............... . 892,743
Bed bottom, spring, F. C. Rheubottom. . 392,755

Bed, folding, A. S. Buttrey 392,585
Bed, folding, Etheridge & Flaspoehler.... 892,913
Bed spring, J. Arn 392,708
Bedsteads for invalids, attachment for, G. G.
RAmMDO... ceveiiiiiiiiiiiiiiiiianiens .. 392,636

Belt fastening, A. Leforestier............. . 392,873
Berth for sleeping cars, Beckley & Kimmey.. . 392,842
Beveler, board, C. A. Lieb... »e . 392,616
Beverages, treating sparkling or effervescent, b

A. Reihlen.............. ... 392,883
Bicycle, W. E. Smith.. . 892973
Bicycle, C. W. Sponsel.... ...... . 392,889
Bicycle saddle, A. H. Overman . 392,821
Bin. See Flour and meal bin.
Bitters, C. E. & E. Bizzozero ...
Block. See Brake block.
Board. See Wash board.
Boats, rolling seat for, E. J. Kerns.......
Boiler. See Sectional boiler.
Book, G. D. Barnard
Bookbinding, Wood & McMaillan.
Boot or shoe fastening, C. W. King...
Boring machine; H. Longwell
Bottles, safety device for druggists’, A. Geyer...
Box. See Axle box. Cracker box. Fire alarm

box. Spindle box.

. 392,776

. 392,867

... 392,840
. 892,938
. 392,617
. 842,960
392,861

"
Coal dust, utilizing, C. Kimplen ... 392,868
Coal washer, 8. Stutz........... teettieaanaaes .. 392,074
Cogwheel keys, fastener for, B. Schardt........ oo 392,972
Collars, cufts, etc.; manufacturing, J. R. France... 892,794

Coloring matter obtained from paraphenylen-dia-
mine, etc., blue, E. Elsaesser
Copies of writings, drawings, and the like, appa-
ratus for reproducing, G. . Block.........
Corn fender, K. Pontius .
Corset fastener, L. Sacanville.
Coupling. See Car coupling. Harness couplmg
Wagon coupling.
Cracker box, L. J. Anger..

Crusher. See Ore crusher.
Cultivator, wheel, J. F. Hall........ .voeeveivninnnns 392,728
Cultivators, sweep for corn and cotton, E.
L0767« 392,590
Cut-off and pressure regulator, combined, A.
1 392,602
Cut-off for water pipes, automatic, G. P. Hern-
[ 103+ N 392,808
Cutter. See Buttonhole cutter. Feed cutter. Pa-
per cutter.
Desk, advertising or order, H. M. Dexter.......... 392,856

Desk and seat, automatic school, J. H. Stiggle-

Die. See Leather cutting die.
Door check, Purviance & Hills
Door check, pneumatic, J. Muser...
Doors, apparatus for opening, G. H. Maetzel. ....
Doubletree equalizer, J. A. Haas .
Dredging machine, J. G. Falcon . 892,858
Dress shields, former for seamless, K. W. Smlth

392,620
. 392,862

5 Y 392,642
Drill. See Expansion drill.
Driving mechanism, frictional, J. M. Merrow...... 392,818
Dyeing, mordant for, C. T. Bazin..........ccccueue.. 392,659
Dynamos, automatic governor for, E. B Coburn 392,855
Egg carrier, J. MOraN....ooovvievies cevidinnnnnne .. 392,628

Electric circuit, J. A. Barrett
Electric machine, dynamo, E. Thomson .
Electric motors, regulation of, W. Stanley, Jr..... 392,890
Klectric motors, synchronizing, F. J. Patten...... 392,930
Electric motors, synchronizing system for. F.J.

.. 892,775
. 892,765

392,967

Farnham ................................ . "392.724
Elevator, H. G. C. & L. A, Kreutzkamp 392,955
Elevator, C. H. Stilson...............c.o .0t . 392,700

Elevators, speed governor for, Read, Jr..'& Coyle. 392,153
Embroidering machines, bead feeding attach-
ment for, Strauss & West...... ... 392,89

End gate, H. O'Hare. . 332,966
Engine. See Rotary engine.
Envelope machine, G. R. Clarke... ... . 392,181

Envelope machine, 8. A. Grant
Evaporating pan, D. Jones.....

Exhibitor for shirts, etc., Hardy & Baldwin.
Expansion drill or cutter, 8. W. Douglass......
Fabric coating machine, H. G. Bunch.
Fanning mill, H. G. Blom

. 392,916
392,864
.. 892,797
.. 392,692
.. 392,179

. 892,713

Farm gate. O. F. A. Fanlkner 392,599
Feed cutter, M. Klima.......... . 392,925
Felly iron, E. E. Renshaw.......c..cs0. 392,637
Fence, J. B. Cleaveland.. .. 892,948
Fence, D. Hyre............ 392,733
Fence, flood, E. B. Atkinson.. 392,709

Fence machine, picket, E. Sminh
Fence machines, tension device for. D. E. Miller..
Fence, portable, Smith & Shipley.
Ferrule, F. Latulip..... eessevesecssancess
Fifth wheel, H. W. Ransom ..
File, paper, A. C. A. Perkes
Fire alarm and telephone telegraph, comblned

G. C. Hale et al . 392,604
Fire alarm box, auxiliary, E. L. Slocum. 392,641
Fire extinguisher, T. G. Turner........ 392,936
Fire extinguisher and alarm, automatic,

.. 392,887
392,684
.. 892,830
. 892,957
.. 892,825
. 892,750

Dyer..... eeeieeeitaitetetnteattattttacaanns son eree 392,951
Fire extinguisher, duplex percussion hand, E. A.
Galbraith . 392,671

Fishing fly book, C. G. Levison.
Flour or meal bin, C. W. Fishel,
Flywheel, Ramano & Barton.............. ..
Flywheel clutching device, Ramano & Barton....
Frame. See Harvester frame.

Fuel, prepared, C. Kimplen..
Furnace. See Gas furnace.

392,959
392,793
392,760
392,759

. 392,869

Brake. See Air brake. Car brake. Carriage ing furnace.

brake. Furnace, G. A. Clark.......... .. 392,947
Brake block, P. P. Rickenbacher... . 392854 | Furnace, S. 8. Hersey.... 392,804
Brick machines, cut-oi table for, J. Fergusson.... 392,952 | Fuse cap. W. H. Frazer..... 392,915

Broom clasp, M. C. Eichhorn . 392,791 | Garment supporter, E. Pickhardt .. 392,634
Buckle, A. J. McCord. 392,962 | Gas, electric machine for lighting and extinguish-
Buffing machine, E. B. Allen. . 892,707 ing, G. E. Thaxter,.................... 392,701
Buggy body, N. Kastler.......... 392,808 | Gas extinguishing apparatus,
Building blocks, tiles; bricks, ete., composition Howard . .. 392,921
for the manufacture of, G. S. Lee.............. 332,615 | Gas from waste pipes or sinks, device for prevem:-
Burglar alatm, L. K. Johnson........ccceeevenneen e s 392,805- ing the escape of, H. Stone 392,645
Burner. See Oil burner. Gas furnace, regenerative, O. B. Weber. 392,897
Burnishing machine, C. J. Blakely.......... 392,944 | Gas lighter, electric, H. A. Cleverly.. . 892,665
Button fastening machine, A. Schillmoller 3R,761 | Gate. See End gate. Farm gate. leway gate
Buttonhole cutter, L. A. Carson....... . 392,717 ) Gate, J. H. Bradford . 39,778
Button setting machine, Temple & Bolton. 392,647 | Gate, H. C. Chivers... 392,718
Can ending machine, .J. H. Clapp.. Gate, T. Tyson. .. 392,987
Cant hook, M. N. Rankms. e . 392,655

. 392,841
. 392,740
. 392,145
. 392.829
. 892,787
. 392,59
. 392,801
. 892,968
; 392,828
.. 392,876
. 392,767
.- 892,644
. 392,836
. 392,854
. 892,910
892,703

Car brake, J. A. Marchbank.
Car brake, J. Mutton.........
Car brake, Shotton & Barnes..
Car coupling, J. H. Davis...
Car coupling, A. J. Elliott...
Car coupling, A. R. Heath........ «cc.cceenee. vees
Car coupling, Pickard & Melson
Car heating apparatus, J. H. Sewall..
Car seat, street, G. A. Metcalf....

Cac stop, W. Walker..
Cars, hay rack for stoek, E. A. Stare et al
Carbon battery. J. B. Wallace..
Carriage, J. T. Clarkson.....
Carriage brake, J. B. Crosby..
Carriage curtain fastener, A. R. Tully.......
Carrier. See Egg carrier.

Cart, road, M. Copenhaver
Cart. road, E. C. McGrath..

Cartridge, Johnson & Borland .
Cartridge loading machine, G. M Peters (r)
Case. See Bapana case. Show case.

Casting and finishing ‘machine, type, Barth &

Centrifugal machine, Braunn.
Christmas trees or other articles, support for. R.
Langenbach ............ .
Chuck, lathe, F. C. Hinman.........
Churn, cream testing, B. Kanable....
Clamp.  See Rail clamp.
Clasp. See Broom clasp.
Cloth steaming drying machine, F. Brelle.....
Clutch and br for baling presses, friction, C. E.
& H. L. WHitman........... .. 3
Clutch, frietion, R. E. Boschert.. .
Cluteh mechanism, J, & J. R, Bowers....... +o.v.. 892,714

Generator. See Steam generator.
Glass. See Opera, fleld, or marine glass.

Glass cleaning machine, A. F. Fitz Gerald...
Glass ornamentation, E. & F. Smith

.. 392,935

Glycerine from spent soap lyes, recovering, M.
Highley....... ettt tteiieeeiterteiteattesateaneas 3R,919

Gold and other metals, from sulphide ores or
compounds containing the same, extracting,

Governor for pressure engines, J. Rothchild.

Grain binder, automatic, E. G. Watrous............ 392,650

Grain drill, R. B. S8heldon.... ................ 392,694, 392,695

Grain separators, oat extractor for, W. P. Clif-
ford.....coiiiiiiiiiiiiiiiiiii e 1783

Graphophone tablets, manufacturing, C. E. Had-
1Y ciiiiiiiieriiititnnieraniannes .

Grate, fireplace, F. W. Merriam.
Grinding mill, Gray & Birkholz..
Hamz, L. Anderson..........
Hammock, R. Gemmell..
Harness, C. C. Cole ..
Harness attachment, J. 8. Coolldge
Harness coupling, J. P. Maw..

Harrow, E. E. Whipple........ 392,654
Harrow, rotary, W. A. & B. J. Smith . 392697
Harvester, M. Kane.............. 392,807

Harvester, W. H. Payne
Harvester frame, grain binding, J. S. Davns .
Harvester, self-binding, L. W. Noyes..............
Harvesters, sheaf carrier for self-binding, L. W.

Hat setting machine, Gordnier & Curran....
Hats, manufacture of felt, C. Vero......

Hay sling, W. G. Ricker...............
Heel burnishing machine, J. H. Busell..
Heel burnishing tool, J. H. Busell ....
Heel stiffening machine, E, H. Taylor...
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Hee! trimming machine, A. McDowell . 392,875

Hinge, spring, L. M. Devore .. 392,667
Hogs, portable apparatus for scalding, D. S.

AmStUutzZ. ..oooiviiiiitt tiiiiiiiiiieiiiieeeaas .o 32,773
Hoisting device, G. L. McDaniel............ ....... 392,621
Hoisting drums, bed plate and bearing for, E. !

.... 892,815

Hoisting machine, A. & J. Robertson.... . .. 392,758
Holder. See Order holder. Paper holder. Pil-

low sham and screen holder. Thill holder.
Hook. See Cant hook. Snap hook. Wire hook.
Hoop cutting machine, A. F. Ward .. 3M 6451
Hoop sawing machine, J. W. Blake. .... . 392,94
Horse detacher, W. A. Bryant........... 302,946
Horses, device for hitching, E. H. ’l‘uruer . 3,834
Horses, machine for grooming, Dellinger &

McNaughton .. 392,788
Houses, construction of, J. 8. Miller .. 392,625
I-beams, channel bars, etc., machine for cutting,

C.M. Carnahan.......c.coivuuiiiiiininininnennns 392,662
Incrustation, electrical apparatus for the preven-

tion of, M. KOtYra......covvvivniennnecninnnncnnns 392,736

Indicator. See Station indicator.
Insulation of cores of dynamo-electric machines,
B. Bidwell......ccoviiiiiiiiiiiiniiniennenns eeeen 392,660
Iron. See Felly iron.
Jack. See Wagon Jack.
Knitting machines, thread feeding machanism
for, G. BuNye «e.viiiin it e 392,685
Knives and torks, appnratus for cleaning, F.

Kleemann 392,870
Knob, sheet metal, A. T. Matthews. 8R,674
Knotter, F. A. Cloudman........... 892,719
Lacing hooks, machine for setting, S N. Smlth. 392,831
Ladder rails, finishing, J. H. McCully. 392,814
Lamp, J. F. Place ................ .392,822, 392,828
Lamp, hanging, F. Rhind........ ... 892,969
Lamp socket, incandescent, T. Coad 392.666
Lawmp switch, electric, C. G. Perkins.. 392,633
Leather cutting die, A. D. Goetz 392,673

Leg and fout protector, J. B. Brodie..
Lock. See Nut lock.
Lock, L. K. Strang...
Loom, hand, J. Fichtner
Lubricator. See Axle lubricator.
Lumber piler, P. O. Gustafson........ccoeeevieenane
Meat, packing cured, J. Cunning
Mechanical movement, J. W. Hoffman..
Message and time recorder, J. C. Wilson..
Metal wheel, T. 8. Page .
Mill. See Fanning mill. Grinding mill.
Milling and gear cutting machines, cutting tool
for, T. Eynon
Money, etc., safety packet for, T. E. McNamara.. 892,682
Motion, hanism for trar ing, L. P. Claw-

00 0 I A N
Motor. See Water motor.
Mowing machine, W. Bayley
Nailing implement, H. McCornack.
Nut for screw bolts, I. C. Howes..
Nut lock, D. W. Throckmorton........
Oil burner, hydrocarbon, W. C. Heister
Oil distributer for ships, etc., J. Ericson..
Oil press, N. Littell...........coeveeieaiiiiiaae
Opera, field, or marine glass, W. A. Cardwell.
Order holder, J. F. Brown....
Ordnance, mechanism for operating, G. W. Ren-

892,721

. 392,610
392,848
..892,748, 392,749

Ore crusher, J. M. Bryan
Outrigger, A. N. Barnes.
Oven, M. R. Von Pittoni..
Oxygen, composition for developing ozomzed. J.

... 892,742

Packing, metallic wire, J. A. Prindle .............. 392,931
Pan. See Evaporating pan.
Paper bag, F. M. McCulla. 892,964

Paper cutter, L. Ehrlich.
Paper cutter, Tivy & Ehrlich

..392,790, 392,857

Paper holder and cutter, T. C. Eberhardt . 392,668
Paving, composition of matter for, G. 8. Lee...... 392,614
Peat machine, Yeadon & Middleton.... 392,770
Piano pedal, O. Lestina ceen 39,137
Picking and carding machines, feeding mechan-

ism for, Dickerson & Tindell.. . 892,722
Pillow sham and screen holder, E H. Rose 392,933

Pipe. See Smoking pipe.
Piston, P. Maltby......c.cceevieniiniannnns veeensies. 392,680
Planter attachment, corn, R. A. Dean .

Planter, corn, J. A. Mussetter...... 392,928
Planter, cottpn seed, W. Radley.. . 392,689
Plaster mixing machine. G. West. 892.652
Platform or step, k. H. Stanwood 392,891
Plow, C. A. Burch........... 392,180
Plow, wheel, H. N. Keith.............. 392,613

Plush fabric, two-faced embossed chemlle, W. T,
Smith.............. cesesenane
Poison distributer, J. Nelson.
Post holes, boring, D. HES8....ccceees voer sevennnse b
Pot cover, A. G. Stilson
Press. See Baling press.
Press, R. E. Boschert

Oil press.
. 392,847
Press for butter or other plastic material, B. R.

RADPD ttvt terniiiiiiiniieiieeieniiesacesnens . 892,882
Printer’s drying rack, H. T. Ifoerner. . 892,735
Printing mediums or fillms, adjustable frame for

holding, P. G. Caspian ...........cecevevvvnncrnnes 392,586
Protector. See Leg or foot protector.
Puller. See Spike puller.
Pump and regulator, windmill, G. A.Carter........ 392,852
Rack. See Printer’s drying rack.
Radiator, J. A. Prindle.. . 392932
Radiators, foot rest for, E. G Coae . 392,588
Raft, log, H. R. Robertson...... ...ccceeceieene oue 892,691
Rail clamp, guide, W. P. Wylly «++. 392,940, 392,941
Railway crossing signal, J. W. Harkom.... L. 392,798
Railway, electric, B. Heywood.......... . 392,863
Railway, electric, R. M. Hunter . 392,675

Railway, electric, I. Robbins..
Railway, electrical, O. Allen ...
Railway, elevated, R. T. Oney..

. 3,911
. 392712

Railway gate, automatic. W. 8 Whmue 392,769
Railway switches and signals, interlocking dewce

for, A. H. JOhNSON....ccoivteiiinieresnncancnnes . 392,134
Railways, conduit for electric, H. A. Chase........ 342,664
Railways, overhead conductor for electric, E. E.

)3 T PRI 392,757
Railways, etc, permanent way for, Cabry &

Kinch.. 392,819

Rake and tedder. combined, A. Wickey.. . 392,705

Recorder. See Message and time recorder.
Refrigerator building, J. F. Hanrahan.............. 532917
Reins, driving, M. 8. Dickinson ... 392,789
Releasing device, C. P. & ¥. Wahlstrom.. . 392,704
Riveting machine, G. D. Edmeston... . 392,504
Riveting machine, Piat & Delaloe.............. . 39,151
Roofs of barracks. means for elevating and sup-
porting the, C. H. Thomas.. . 392,764
Rotary engine, G. H. Weston. . 892,663
Ruler, J. H. Blake... ..... ... . 392846
Sufety switch, C. L. Cooke.. . 392,907
Salve, eye, J. R. Brown 392,904
Sash balance, Cronia & Moore..... cecereiinnns .. 392,72

Saw filing machine, W. J. Lindsay.........coceuenee 392,738
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Scale, coin controlled electrical weighing, Smith

& Washburn......cceeeeeneeas . cesse.ees 392,698
Scale, weighing, Lieb & Lavens. 392,617
Scraper, road, G. N. Miller 392,965
Seat.. See Car seat.

Sectional boiler, G. G. Prefantaine............coee.. 392,881
Sewage, apparatus for treating, J. G. Heywood.... 392,605
Sewage,apparatus for purifying, J. G. Heywood .. 392,606

Sewaue, apparatus for treating, J. G. Heywood.... 392,607
Sewing machine shuttles, raceway for rotary, J.

392,%
392,629

Sewing machines, horn for shoe, J. N. Moulton....
Sewing machines, needle threading attachment
for, C. N. Miner.............. ceeecectssenctcecnses
Shaft loop, J. Kauffman, .
Shaft support, G. H. Kamman
Sheet metal, means for embossing. A. Langerfeld 392977
Sheet metal polishing machine, T. Harper......... 392,79
Shirts, making, F. H. Powers................. . 392.635
Show case for street display, R. Schmelmg . 392,692
Show stand, G. E. Lane . . 392,811
Shutter,rolling, J. G. Wilson.. . 892,656
Shutter worker, G. Warburton
Sickle bar, C. B. Turner

Signal. See Railway crossing signal.

Signaling apparatus, W. Traflord...............ceeee 892,766
Signaling apparatus, individual, C. N. Talbot...... 392,832
Smoking pipe, G. H. Wartman.........cccooevvvunnes 392,768

Snap hook and buckle, combined, O. P. Letch-
worth .........ooeeee v ailln

Snow plow, Campbell & Ward .

Snow plows through snow drifts, etc., forcmg, J

. 892,926
. 392850

. 392,905
Spark arrester, C. . 392,672
Speech, recording, G. H. Herrington.. . 392,953
Spindle box, upright, A. B. Hutchinson......... oe. 392,782
Spike puller, B. S. lorton... 392,920
Spinning frames, ete., drawing rolls for, Dunham

& McKemmie . 392,950
8pinning spindle support, W. F. Draper. 392,912
Spinning spindle support, A. Wood. 3R,976
Spirometer, W. H. H. Barton 392,711
Spring. SeeBed spring.
Springs, machine for making spiral steel, W. C.

392,598
Stand. See Show stand.
Station indicator, R. Senftner.
Steam generator, L. Serpollet....
Stone cutting machine, E. Foerster....
Stool, piano or other, Heap & Braund. 392,800
Store service apparatus, J. M. Akers .. 392,771
Stove, center draught bell bottom base burner
heating, E. B. Thomas.......cccoe voviiiiiiinnnns
Stove door, H. Myers
Stove or furnace, J. S. Williams... .
Straw or hay burning furnace, G. Laube
Supporter. See Garment supporter.
Switch. See Automatic switch. Lamp switch.
Satety switch.
Tailor’s goose, F. W. Eisenberg.........
Tap cutting machine, H. E. Boyd....
Telegraphy, S. D. Field.............
Telephone, mechanical, L. Mellett..
Telephone support, S. Bergmann........ ... .
Thawing frozen loads of coal, etc., device for, P.

. 392,693
392,934
392,601

. 392,812

......... 392,595
. 392,582
. 392,914

Thumb insertion machine, S. Arnold..
Tie. See Wall tie.
Tongue support, vehicle, G. F. Seiser et al....... v 392,640
Toy cap detonator, C. Oakford.. 392,820
Trap. See Animal trap.
Truck, hand, F. W, Hoefer............ .. reesnenans - 392,609
Trucks, bolster for car, H. Loring.
Type distributing apparatus, Johnson & Low..
Type writers, registering attachment for, Spence
...................... oo 892,643
Umbrella ribs, machine for manufacturing joints
of, C. Pieper...... edeieeeeesntenarnaanaeann ceenens 892,879
Umbrellas or other articles, fastener for, J. T. -
Smith ... 892,888
Underground conduits, cover for manhole cham-
bers of, Mackle, Jr., & Teamer.. . 392,877
Valve, C. Lynch 392,961
Valve for air or steam pipes, L. P. Lawrence..... 392,813
Valve for steam heating apparatus, J. H. Sewall.. 392,827
Vehicle, J. G. Kenyon................
Vehicle running gear, J. J. Black....
Vehiclerunning gear, G. E. Crutchﬂeld
Vebicle wheel. Rice & O’Day..........cceuuee
Vuleanizing baths,automatic heat regulator for,
A.J. Simpson
Wagon coupling, A. C. Long.
Wagon jack, J. W. McRobert

Wall tie, wire. N. MOTrse........cceeeneeeennnnnnennnns
Walls, ceilings. -etc., interior finishing for, J. W.
Blakeney ... 392,902

Wash board, W. Finlay.
Washer. See Coal washer.

‘Washers, machine for making, S. J. Shimer........
Washing fluid. M. Schneider............cccioeieaeeen
Washing machine, W. R. Kramer
Washing machine, J. Plettner....... .
Watch repairers, screw holder for, Counter &

Miller..
Watch, stDp, A. & F. Henchoz..
Water closet valve, T. McHugh
Water closets, automatic retention valve for, W.

L. Williams,

Water motor, W. Howard
Water wheels, electric speed governor for, G. M.

B T P . . 392,679
Weighing machine, grain, G. C. Flagg ... . 892,670
Well drilling device, artesian, W. C. Mobley....... 392,627
Wheel. See Fifth wheel. Fly wheel. Metal

wheel. Vehicle wheel.

Window, H. 8. & H. E. Klein..........cceeeuvennn..
Windows, curtain or lambrequin support for

Bauer & Frankenberg......ccccevveveiiiin cunaan
Wire clamps, machine for forming, A. Owen
Wire hook, P. Miles .
Wood polishing machine, J. E. Carpenter..........
Woodwork, manufacturing mosaic, W. J. Kelley.. 392.809
Woodwork, mosaic, W. J. Kelley . 892,810
‘Wood worker, W. H. Doane.. . 392,591
Yoke, neck, W. B. Chapman.. . 892,587

TRADE MARKS.

Gloves, k. Maggioni
Headache cure, D. Herring... ... 16,002
Medicine for rheumatism, cholera, dyspepsia,

sprains, wounds, and lung diseases, J. A. Soule. 16,000
Mireral waters, Reginaris Company........ccceueee. 15,999
Paint, white lead, Davidson & Knowles Company.. 15395
Paper and paper fiber lint, blotting, matrix, book,

and colored cover, J. Parker & Son.............. 15,996
Paper, blotting, J. Parker & Son.. 15,997, 15,998
Paper, note, H. S. Crocker & Co..
Remedy for the cure of pulmona.ry diseases, J. M.

Jellison........ ..... .
8alt, J. Corbett.
Tableware, silver or silver plated, W. H. Rogers...

. 392,589
A

. 16,004

16,003
16,002
16,007

Therapeutic preparation for ontward application,

G. & N. Popplein, JT...ccceiiiiiiies covienvinnnns 16,006
Underwear and hosiery for both sexes a.nd for
children, I. & R. Morley....cceeeeiiiiiiinncens oun 16,005
DESIGNS.
Badge, J. K. Davidson........ teesesnsccessescenanens.. 18,729
Badge, A. M. Ebbets.. ceee

Collar, F. Beiermeister. J ) S .
Glassware, ornamentation of, J. S. O’Cnnnor

Spectacle frame, C. B. Bishop..
Statuary, group of, J. Rogers.
Stove, heating, J. L.'Gobeille...
Stove, heating, Seifert & Nellis.....

Typc, font of printing, H. Ihlenburg.
‘Watch case, L. A. Parsons............

.18,7.3:), 18,736
.. 18,738

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

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

Wdvertisements.

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

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

AIR-"TICHT RUBBER TIP
PEARL MUCILAGE.

A Perfect Self-

Feeder. Cannot

“GUM UP.”

““(}ork!

Evaporation! Q/
PRICE,

Spilling !

15 Cents. _ Convenient
For Sale Everywhere.
Sample, by mail, 20 Cents.
The Nassau Mfg. Co.,140 Nassau St,,NewYork,

THE BEST MUCILAGE IN THE BEST BOTTLE.

Edison Lamps

Of low voltage for battery and dynamo. Lamps of %
to 20 candle power, $1.50 each. Lamps 25 and 36 candle
power, $2 each. Send postage stamp for catalogue.

The Edison United Manufacturing Co.,
65 FIFTH AVENUB,NEW-YORK:

PRIMARY BATTERIES

NO DYNAMOS. NO DANGER.
Cells of all sizes in stock and ready for immediate use
for the Edison lamps from 3 to 32 candle power.

Will furnish temporary Electric Lights for Dinner Par-
ties, Receptions, Christmas Trees, etc.

ROBERTS-BREVOORT ELECTRIC CO. (Limited),

Sales Dept., 237 Fifth Ave., New York.
SHORT

BEST LY TELEPHONES

PRICES REDUCED.

K-E and Ellsworth’s ‘“El Eco”

Telephones Unexcelled.

For short lines and speaking tube pur-
poses. Satisfaction guaranteed.
Send two 2-cent stamps for illustrated
catalogue and circulars.

T. G. ELLSWORTH,
177 West St., N. Y. City.

ALCOHOL, SWEET POTATO. — AN
account of a new industry recently established at the
Azores—that of the distillation of alcohol from raw
sweet polatoes _Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 57'2. Price 10 cents. To be had at
this oftice and from all newsdealers.

INGERSOLL ROCK DRILL CO.,
10 PARK PLACE, NEW YORK.
Improved ‘‘Eclipse **
SROCEK DRILLS,

For Mining, Tunnelmg Shaft-

:l Sinking, Qua % ubmarine

drilling, and for all kinds of rock ex-
cavation.

-

Gt. Britain, E

Patd. in United States,
rope, and Australia.

Canada,

“ Straight Line” AIR COMPRESS-
ORS, Boilers, Steam and Horse Power
. Hotsts, Electric Blasting Batteries

== = and General Mining Machinery
&g Send for full descriptive Catalogue

ELECTRIC WELDING.—A PAPER BY
Prof., Elihu Thomson, giving an account of a new way
of utilizing the he:mng eftects of heavy electrical cur-
rents for causing uni on between pieces of me tal,whether
of the same or of different kinds. With 4 ﬂgures Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
592, Price 10 cents. To be had at this office and from
all newsdealers.

AIR COMPRESSORS &f

GENERAL MACHINERY ror =

g}ﬂ_ ’\ ”
MininG TUNNELING. ]
QLVARRY AR ROED \NQ'?\V\

RAND DRILLCo 23 Park Puace new vore
QUARANTINE SYSTEM OF LOUISIL

ana.—By Joseph Holt, M.D. Deseription of the methods
of disinfection practiced. With 4 figures. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT. No. 6 Price 10
cents.” Tobe had at this office and from all Dewsdealers

The STURTEVANT MILL

Crusher and Pulverizer Combined,

For Ores, Phosphates, Cement, and all hard and refrac-
tory materials. Unequaled for capacity and economy.

In use on a large scale, We refer among others to
Orford Copper Co. (Ores & Mattes), Constable Hook, N. J.
Walton & Whann Co. (Phosphate Rock), Wummgton Del.
Pacitic Guano Co. SPhosphnte Rock), Wood’s Holl, Mass.

Address STUR! ‘EVAN'I‘ 1.

88 Mason Bmldmg. Boston, Mags.

SEBASTIAN,MAY &C0'S§

Improved Serew Cutting

Fover LA ILESEN

Drill Presses, Chucks, Drills,
Dogs, and machinists’ and ama-
teurs’ outfits. thes on trial.
Cataloguesmailed on application.
165 W, 24 St., Cincinnati, O.

HUDSON RIVER BRIDGE AT
Poughkeepsie.—A lecture by T. C. Clarke, C. E., in the
Sibley College Course. General description, Founda-
tions. Superstructure, 'I'emporary Staging. Trestle Work
With 3 engravings. Containedl in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 646. Price 10 cents. To be had at
this office and from all newsdealers.

ARTESIAN

Wells, Oiland Gas We].ls, drilled
by contnwt to a%o epth, trom 5€

n.nd furmsh everythin; reqm.red.

to drill and oomﬁt o

able Horse Power and Mounted
teamn Drilling Machineg for 100 to

& rt. Send 6 cents for illustrated

cata ogue Pierce Artesian
and 0il Well Slﬁmly Co.,
80 Beaver Street, New York.

MACHINERY PALACE OF THE PARIS
Exhibition of 1889.--Description of the main gallery of
the machinery Palace, and ot the foot trusses
which are to be used in its construction. With 2 en~

vings. Contained In SCIENTIFIC'AMERICAN SUP-
'‘PLEMENT, NO. 39 4. Price 10 centss %o be had at this
office and from ail newsdealers. ;

OIL WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Pittsburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers Englnes, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catal ogue, price ,
lists and discount sheets
on request.

“ Star™ Screw Cut=
Foot Lathe L ucrr gvzutuo-

Swings matic Cross

9x95 in, A Feed, etc.

LATHE

Scroll Saws, H Catalogue
Circular Fre:
S;‘wu L-thes of all our

Seneca Falls Mfg Co., 695 Water St.. Seneca Falls, N. Y
THE PHONOGRAPH.--A DETAILED

description of thenewand improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIO AMERIC.AN SUPPLE-
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealers.

The “JUNIOR”

LUNKENHEIM ER’S
Single Gunnectmn

Specmlli’adapted for
PORTA:BLE NGINES, STEAM
i UMPS, ETC.
Workson elther side of throt-
tle. Simple. vamble,
and Low Priced.

Address

Cincinnati Brass Works,
CINCINNATI, 0.

CASTING METALS UPON COMBUSTI-
ble Materials.—A paper by A. E. Outerbridge Jr., de-
scribing a process of casting iron and other metals upon
lace, embrojderies. fern fronds, and other combustible
materials. With 4 illustrations. Contained in SCIENTI-
FIC AMERICAN SUPPLEMENT, No. 601. Price 10 cents.
To be had at this office and from all newsdealers.

[CATALDGUES FREE_T0 ANY_ ADDRESS
QQQDNQ\N 2 \NAGWTMAN )
TRAMWAY, FLEXIBLE GIRDER.—DE-

scription of an imqroved system of constructing a modi=
fication of the well known and extensively used rope or
wire tramway. With 21 figures. Contained in SCI ENTI-
FIC AMERICAN SUPPLEMENT, No. 595. -Price 10 cents.
To be had at this office and from all newsdealers.

V.4 A'I'ER MOTORS.

The most efficient and economi-
cal means of obtaining from one-
eighth to fifteen horse power and
l upward. A motor which does
the greatest amount of work with
g the use of the smallest stream
of water, specially adapted for
running cheaply and efficiently,
Printing Presses, Elevators,
Church Organs, Coffee Mills,
Sewing Machines, Lathes, Den-
tal Contrivances, and in fact,
any piece of Mechanism.
inghamton Hydraulic
Power Co,., 152 State Street, Binghamton, N. Y.

CHEMICAL: AND ALLIED INDUS-
tries.— By Watson Smith. An elaporate 1
the objects illustrati e of the progmss. ad .
g-esenc position of the chemical indutstries shown at the
anchester Royal .]ubllee Exhlblt Cont,mn.ed in
SCIENTIFIC AMERICAN SUPPLUMENT, NOS. 627, 628,
29, 630, 63:2. Price 10 cents each or 50 cents for the
series. To be had at thisoffice and from all newsdealers.

O
u

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for eonstruction, with one
fllustration of cold house for g eserving frait from
season to season. The air is kept dry and pure through.
out the year at a temperature of from 34° to 36°. Con-
tainedin SCYENTIFIC AMERT OANSUPPLEMEN’I‘ No.116.
Pri(lze 10 cents. To be had at this office and of all newse
ers.

DEI.AFIELD 8 PAT. SAW CLAMP

With saw for cutting metals. Saves all the broken
hack-saw blades. In use over two years in all parts of
the country. The'new clamps have the edges bevelled
that hold the saw. By mail, with one blade, 50 cents.
Extrablades8$' x 3'', “ Star. M7 cents each, 70 cents per
dozen. by mail. Blades8' x1",* Stubs,” 35 cents euch,
by mail.” Discount to dealers.
NOROTON MFG. WORKS, Noroton, Conn.

PROPULSION OF STREET CARS.—
A paper by A. W. Wright. in which an endeavor is made
to solve the problem 4s to theamount of powerrequired
to start astreet car and keep it in motion under average
conditions. Contained in SCI KNTTFIC AMERICAN SUP-
PLEMENT, No. 533. Price 10 cents. To be had at this
office and from all newsdealers.

COUNTERSINK and DRILL COMBINED.

ER-A
=, OO

: -

¥

The Countersink following the Drlll, the job is finish-
ed at one operation, su.vingthe adjusting of tools and
work twice. Made
Wiley & llussell Mfz. Co., Greenfield, Mass.

IN THE SELECTION OF

A CHOICE GIFT

For Pastor, Parent, Teacher, Child, or
Friend,both elegance and usefulness will be found
combined in & copy of Webster’s Unabridged.

Besides many other valuable features, it contains

Dictionary
of 118,000 Words, 3000 Engrav1
World

A Gazetteer of the

locating and describing 25,000 Places,

A Biographical Dictionary

of nearly 10,000 Noted Persons

A Dictionary of Fiction

found only In Webster, B

. All in One Book.

3000 more Words and nearly 2000 more Illus-
trations than any other American Dictionary.

8old by all Booksellers. Pamphlet free. « |

G. & C. MERRIAM &.CO., Pub’rs, Springfield, Mags.

The
Positive in its aetion.
writers.

22 SAVING

TEHE MACOCKREY AUTOMATIO SPRIN K ILFE
rmostatic Fire Alarm operated by Electr

Easily tested. No attendance required. .

The J. C. Mackey Co., 76-80 So. Water St., Syracise, N Y.,

cit
l!.ndorged Under-
LS. A.

ICE and REFRIGERATING MAGEINES

The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iren Exchange, New York.

© 1888 SCIENTIFIC AMERICAN, INC.

ATCHMAKER

Send for REDUCED PRICE LIST of,
Whitcomb l.athes, date of July 1, 1888.
American Watch Tool Co., Waltham, Mass.

JAMES B. EADS.—AN ACCOUNT OF
thelife and labors of this eminent engineer. Witha
portrait. Contained in SCIENTIFIC AMERICAN SUPPLE~
MENT, No. 592. Price 10 cents. To be had at this
office and from all newsdealers.

PEDESTAL TENONER.

Special Machinery for
Car Work and the latest
improved Woodworking
Machinery of all kinds.

(. B. ROGERS & (0.,

Norwich, Conn,
109 Liberty Street,
New York,

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this ofice
and of all newsdealers.

GUILD & GARRISON

. 8. A,
Bmlders of Sten.m Pu Nps for Ll u\ds or Seml-hqulds.
High Grade Vacuum Pumps, Filter Press Pumps,
An‘ Compressors, Acid Biowers Feed Pumps,
Agitators. Condensers for Pans, ]‘fnglnes, Steam
Pumps, Vacuum Apparatus. etc. -

Punching Presses ¢
DIES AHDUTHMIS .

mmfactay
SHEET METAL ©OODS,
DROP FORGINGS, 4.¢..

&tilps & Porker Press Gog
I!Iluu'-,

GEOLOGY EXPLAINED IN ITS SIM-

gl(?st Form.—An interesting object lesson in geolo|
ntained in SCIENTIFIC AMERICAN SUPPI.EMENT, NO.
630. Price 10 cents. - Tobe had at this office and from
all newsdealers.

=1 ONLY SEVEN DOLLARS =

DF_ML\ND THIS PUMP
OF YOUR ~

OR WRITE
TO US FOR PRICES.

DEALE

SOLE MAKERS
INCINNATI,

ELECTRIC LIGHT AND POWER.

dco system of Arc and Incandescent Lighting. Di-
rect or in: connection with the. Storage Batteries of the
Electrical Accumulator Co. Dynamos. Motors, Lamps,
Batteries, and General Electricn.l Su

THE ELECTRO DYN l()MPAl\Y
224 Carter Street. l’hilndelphm,




Srientific dmevican,
THE BACKUS MOTOR

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

THE BACKUS EXHAUSTER

A wonderful Air Mover. Invaluable for ventilating
factories and public buildings. Will remove smoke,
dust, steam, foul air, aclds, and is used for drying,
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HENRY CAREY BAIRD & CoO.
Industrial Publishers, Booksellers, and Importers,
810 Walnut St.. Philadelphia, Pa.. U. S. A.

§F Our new and Revmed Catalogue of Practical and
8cientific Books, 80 es, 8vo, and our other Catalogues
and Circulars, the wh ole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
u&uny one in any part of the world who will furnish his
address.

“HE BACKUS

THE BACKUS

HASWELL’S
ENGINEERS’
POCKET-BOOK

Engineers’ Pocket-Book. Mechanics’ and En-
gineers’ Pocket-Book of Tables, Rules, and
Formulas pertaining to Mechanics, Math-
ematics, and Physics: including Areas,
Squares, Cubes, and Roots, &c.; Logarithms
Hydraulics, Hydrodynamics, Steam and the
Steam-Engine, Naval Architecture, Mason-
1y, Steam-Vessels, Mills, &c.; Limes, Mor-
tars, Cements, &c.; Orthography of Techni-
cal Words and Terms, &c., &c. f‘ifty-second
Edition. By CHas. H. HASWELL. 12mo,
Pocket-Book Form, $4.00.

Capt. J. ERICSSON to the Author.

**1 cannot find words to express my admiration of the
skiil and industry displayed in producing this work. To
you belongs the honor of having presented to the world
a book containing more positive information than was
ever before published. I could with justice say more.”

It coversthe entire pra;:tical field of the mechanic—
Chicago Inter-Ocean.

No book in the guise of a vade mecum has arrived at
such popularity in the United States.—N. Y. T'imes.

HARPER & BROTHERS, NEW YORK.

l?' The above work is forsalebyall booksellers, orwill besent

by HARPER & BROTHERS, postage prepaid, to any part of

United States or Conada, on receipt of the price. HARP-
ER’S CATALOGUE sent on receipt of Ten Cents instamps.

CHARTER'S GAS ENGINE

2t0 %5 H. P.

The Simplest, most Reliable, and
Economical Gas Engine
in existence.

An impulse at every revolution.
Perfect steadiness guaranteed
for Arc or Incandescent Electric
Lights.

Independentof gas works when

heatmg or cooling. §F~ S

WATER MOTOR

ACKUS WATER MOTOR (+]

EXHAUSTER

ial Catalogue. &8
gx Newark, N.J.

ANCE VA VE
ility guaran

UTOMA - 8
The ﬁighest duJ'g:ocnany,glfcf dural A
henix Iron Co. Trenton, N.J., M'f'rs
F. VAN WINKLE, Agt., 91 Llherty 8t., N Y.

HOW TO MAKE AN INCUBATOR.—
Full directions, illustrated with 7 fizures, Also direc-
tions for operating the apparatus. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 61'2. Pricell
cents. To be had at this office and from all newsdealers.

Use Adamam Wall Plaster

—IT 18—

Hard, Dense & Adhesive

—DOES NOT—
CHECK or CRACK.
—r‘ It is impervious to wind,
-— water, and disease germs.

It dries in a few hours.
It can be applied in any
kind of weather.

It is in general us2. Licen=
ses granted for the mix-
ing, using, and selling.
Address,

?1 E. GENESEE STREET,
Syracuse, N. Y.

ADAMANT HFG. G0,
ELECTRIC CONVEYORS.—DESCRIP-

tion of two ingenious systems for the electric carnage
of small packages. Illustrated with13engravings. Con-

464. Price 10 cents.

all newsdealers.
FELTING WKS.|Hair- Félt

ASBESTU Cement Felting | Coverings

93 Maiden Lane, N.Y. | For Heater, Steam & Water Pipes
ELECTRIC|.

DO YOUR OWN [iéiTiie

IF 25 LIGHTS OR LESS WILL DO IT

I,SENDSTQMP FOR CIRCULAR
HOWI WHICH WwILL TELL YOU.

To be had at this office and from

sectinvoor HOUSERSHOP
CANDOITYOURSELFWITHOURS2.500uTRIT
C E.JONES & BRO.CincinnaTI O

SEVERN AND MERSEY TUNNELS.—

Full description of these two important engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPI.EMENT, No. 604. Price 10 cents. To
be had at this office and from all newsdealers.

Improved Bench Centering Chuck. Wlll perfectly center

und, square, and octa-
Eon piecesfrom ¥4 in. to
44 in. One of the most
useful, durable, and la-
bor savin" tools ever

'made for centering pur-
poses, and is being uni-
versally used. Price $12.
Manufactured by THE
CUSHEMAN CHUCK Co.,
Hartford, Conn.

PAR'I‘IES HAVING PATENTED ARTICIL.ES
which they would like put on the market or manu-
factured would do well to address GEO. PADDOCK
care William Young, 21 Park Row, New York.

LEAD SMELTING.—A FULL DESCRIP-

tion of the Lewis Bartlett process, by William Ramsay ;
illustrated with 9 engravlngs Coma.lned in 8C1IENTIFIC
AMERICAN SUPPLEMENT, 593. Price 10 cents.
To be had at this office and from all néwsdealers.

VIOLIN OUTFlTS.

\ Consisting of Violin, Box, Bow, and
Teacher, sent to any partof
m the United States onl
to 3 days’ trial before
buying.

Vielin

Outfits
at 84, 88, $13, and 825 each. Send Stamp for beau-
tlfully illustrated 9%-page catalogue of Violins, Guitars,
Banjos, Cornets, Flutes, Strings, all kinds, Harmonicas,
Organ Accordeons, Music Boxes, etc Lowest prices.
Mai] orders a specialty. C. W. STORY, 26 Cen«
tra

66 99—A new patented compound to
n “ B B ERITE use as a paint, varnish, or coat-
ing for wood, metal, canvas, cordage, etc., or on brick
or stone. An insulator and thorough protector. resist-
ing most solvents. Inexpensive and easily applied.

For turther particulars, address
. JOHN A, TI’l‘ZEL, Glenshaw, Pa.

THE Kinc oF ENCRAVERS
Will send an Engraved Visiting Plate and 50
Cards, by mall, for $1.00.

WRITING PAPERS BY THE POUND,

You get nearly double the quantity than by the quire,
for the same money. 1 styles, including the very
newest. Send stamp for samples and price list.

Wm. H. Hoskins Co., ®2p AR G0 AT PaE T

Sireet, Boston, Mass.

WEITMYER PATENT FURNACE.*Jais”
s Description.
IDE Automatic Engines, Traction and Portable Engines,

STEANM ROAD ROILILEBRS,
{ Manufactured by FOUNDRY & MACHINE DEPT,, Harrisburg, Pa., U.S.A.
2} New York Office, Messre. Fleming & Kimball, 17 Dey Street.

d Office, Messrs. John Post, Jr. & Co., 70 Kilby Street, Boston.
' Office, Messrs, Thomas K. Carey -& Bro., 3¢ Light Btreet.

New England
Baltimore

PULLEYS, HANGERS,
FRICTION CLUTCHES.

PROGRESS MACHINKE WORKS,
A. & F. BROWIT,
44 Parlx Place, N. ¥,

GAS ENGINEERING, RECENT PRO-

gressin.—By A. Macpherson. Regenerative system of
retort firing. Improvements in urification. Burn-
ers and regenerative lamps. The Welsbach gas lght
Paraffin as a rival of coal gas, oil in gas making. ces
of residual products. Contained in SCIENTIFIC AMERI-

N SUPPLEMENT, No. 601. Price 10 cents. Te be
had at this office and from a.ll newsdealers.

NEW CATALOCU

——OQF
VALUABLE PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
Sfree of charqe to any addr
& CO., 361 ‘Broadway, New York.

.

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

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

1,
Branch House: 11 and 13 S. Canal St,, Chicago. s,

desired, and makes its own
hour to each indicated H. I,
New York Agent, JOHN J. BOCKIE, 47 Dey Street.
Williams & Orton-Mfg. Co.
For_carpenter, cnbmet and pattern work,
MADE WI'I'H BOILING WATER.
BIRDSBORO, PA., Builders of High Class
o
2nd MACHINERY ¢
n 8%
by James Wimshurst, giving a complete account of the
PLEMENT, No. 647. Price 10 cents, To be hadat this
No More Splintered Floors.

gnu at a cost of 63 cents per
A Perfectly Sall,e Motor for
Chicago Office and Salesroom, 152 Lake Street
P. 0. Box 148. STERLING, ILL.
in. 50c., set $4. 00, malled free. Bndg%port,
MADE WITH BOILING MILK.
Steam Engines, Diamond Drilling and General
N.Y. Mach’y Depot, Bridge Store 16, Frankfort St., N.Y.
recent forms of %enerators of gtatic electricity. With
/Al
office and from all newsdealers.
Different Styles. * Catalogue Free.

1 feet, or about one cent_per
All Places and Purposes.
For circulars and prices, address

B I T Square, Oval, or 1zound Smooth Holes.

Gun lmplement Co., 17 Maiden Lane

GRATEFUL-COMFORTING

HE PENNA. DIAMOND DRILL & MFG. CO.
Machinery. Flour Mill Rolls Ground and Grooved.
INFLUENCE MACHINES.—A PAPER
13 figures. (‘ont ned in BOIENTIFIC AMERICAN SUP-
CLARK’S NOISELESS RUBBER WHEELS
Geo, P, Clark, BoxL,Windsor Locks, Ct.

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

©| MUNSON'S PORTABLE MILLS,
MANUFACTURED BY MUNSON BROTHERS,

PERFEGT SPAPE F||.E

The Koch Patent File, for preserving newspapers, Mag-
azines, and pambohlets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
su plied for the low price of $1.50 by mail, or $1.25 at the
of this paper, Heavy board sides inscription
o SCIbNTIFlC AMERICAN.” in gilt. ecessary for
every one who wishes to preserve the paper. Address

MUNN & CO., Publishers SCIENTIFIC AMERICAN.

DEAF:

'l‘ubulu Ear Cushions. Wlnspa a.
ly. Unseen, comfortable, salf sting.
'l when all remedies fail. ldonly

cor.14th s
sz.. %}ﬂumc&um Hastrated book of proofs FREE.

MACHINERY.
BARREL %%
BUFFALO, N. Y.
H ORT-HAN D Send for Catalog
of Booksand helps
E LF TAUG HTtorsell‘ instroction

by BENN PITMAN and
_THE PHONOGRAPHIG‘?NS"}"EI‘%’?E?‘ %rgcguyn IE)l})i'It)o

SHIP WAVES.— BY SIR WILLIAM

Thomson. _A lecture delivered before the Institution.of
Mechanical Engineers.—De nition of wave. Thediffer-
ent kinds o1 waves. Waves produced in water by boats
and the wind. How the wave procession is kept ‘.{’
Effect of a ship’s bu d in causing waves : With eight
figures. Contained in SCIENTIFIC AMERICAN SUPPLE-
. 615. Price ten cents. To be had at this
office and from all newsdealers.

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN 8, URQUHAR'I‘. 46 Cortlandt St., N. Y.

LANTERNS & Vle 8

168, Orge anerus Pho-
to. Outtis STERM ENGINES,
Elscm'c Mechanieal Novelties, §-c.

MEN AND WOMEN

Differ in charact er as they do in appearance and tem-
perament! No two are alike. You can understand
these SIGNS OF CHARACTER, and

IF YOU WANT SOMETHING

to read that will interest you more t.horough]v than al g
book you ever read, send for a copy of HEA

FACES. How to Study Them, a new manual of Char-
acter Reading for the people. A knowledge of Human
Nature would save many disappointments in social and
business life.

This is_the most comprehensive and popular work
ever published for the price, 55.000 copies having been
sold. "Contains 200 large octavo pages and 230 portraits.
We will send it carefully, by mail, postpaid, on recei{v

of price, 40 cents, in paper, or $1 in c]oth binding. If
not satisfied, money will be returned. Address

Fowler & Wells Co.,, Publishers,
777 BROADWAY, NEW YORK.

. B.~Kent Free, a sample copy of the PHRENO-
LOGICAL JOURNAL to all who mention SCIENTIFIC

Oatalogues Free.
HARBACH & 00., 809 Filbert St.. Phllsdn., Pa.
er night. A
ight and pro-

$10.00 to $50.00 a2

ness. Magic Lanterns and Views of popular subs
ects. Catalogues on application. Part 1 Optical, 2
athematical, 3 Meteorological, 4 Magic Lanterns, etc.
.. MA hA~sE. 88 Madison Street, Chicago, I1l.

AMERICAN.
CcuT THIS OUT and return
to us with for a newly
imp ORTED NOV re-
talling at $1.00,and ourCatalogue of Pastselling
oods Evgrybotdymw;ntll o?e astest seg%x;l :vor
tod ake o 200 ess
Pnﬁﬁfuu R OVELTY OO Ko 2%, Hattimore. Ma.

THE THI‘A)OP PERFORATING CO.,

TerraoRSquare Buffaio N.

PERFO}

ATED METALS

VUI-GANITE EMERY WHEELS.

RUNS WET or DRY.

JOHEN H. CHERVER, Treas.

Large Wheels made on Cast 1ron Centers if de-
sired. Knife Grinding Wheels a Specialty.

Made SOLID of the Celebrated WELLINGTON MILLS EMERY.
SUPERIOR TO ALL OTEERS.

- Thousands of manufacturers testify to its being_the Strongest, most Dure
able. and Healthiest Emery Wheel made.

CUTS COOL and FREE. A SAFE WHEEL.

NEW YORK BELTING AND PACKING CO.

Warehouse: 15 Park Row, New York.
European Branch: Pickhuben 5, Haniburg.

© 1888 SCIENTIFIC AMERICAN, INC.

| AGENTS

SU NCE fQRD Conn,
$4,000 000)

L()§StS PAID IN 9 E RS..... $60 00,000

The Largest and sn'on est-C ompany
J. GOODNOW, Pres. A. C. Bayne, Sec

WM. B.CLARK, Vice Pres. J“’;m_ HDLEI&{ ﬁ::t. ggg

roposals l‘or Machines and Tools for_ the
Navy Yard, Mare Island, California.—Na

DEPA RTMENT ASHINGTON, D. November ', 1888,
Sealed proi:osals will be received at this ])epartmenh
until 12 o’clock noecn, on Thursday, the 27th day of De-
cember, 1388, at which time and place they will be open-
ed in the presence of attending bidders. for furnishing
machines and_tools required bg the Bureau of Con-
struction and Repalir.and for the delivery of the same
at such place in the Navy Y ard, Mare Island, California.
as the Commandant of that Yard may direct. Printed
schedules particularly describing the machines and
tools, blank forms on which proposals must be made,
and all other information essential to bidders can be
obtained by regular dealers in, or manufacturers of, the
articles required, on appllcauon to the Commandant of
said Navy Yard, or to the Chief of the Bureau of Con-
struction and Repalr, Navy Department. Proposals
must be made in duplicate, and enclosed in sealed en-
velopes marked_** Proposals for Machines and Tools for
the Navy Yard, Mare Island, California.’’ and addressed
to the Secretary of the Navy, Navy Department, Wash-
ington, D. C. All proposals must be accompanied by
either plans or descriptive cuts of all the machines and
tools which the bidder offersto furnish. The Secretary
ofthe Navy reserves the right to reject any or all bids.
in whole or in part. as, in his judgment, the interests of
the Government may T I3uu‘e

D, B. HARMONY, Acting Secretary of the Navy.

Dredgmg at Wilson’s Point, Norwalk Harber,

onn.,—ENGINEER OFFICE. U. 8. ARMY. Room
51, Army Building, cor. Houston and Greene Streets,
New York, November 13, 1838.—Sealed proposals in tripli«
cate for dredging at Wilson’s Point, Norwalk Harbor
Conn., will be received at this office until twelve (lef
o’clock M. on Thursday, December 13. 1888, The atten-
tion of bidders is invited to the Acts of Congress a
proved F‘ebruar{ 26, 1885, and February 23, 1887, vol.
E age 332. and vo! 24 page 414, Statutes at Large Fur.
her information, s ecmcatlons and forms of proposald
can be obta.lned at this office.

. C. HOUSTON, Lieut.-Col. of Engineers.

'Breukwntm' at New Haven, Conn. -ENGINEER
OFFICE. U. S. ARMY, Room 57, Army Building, cor.
Houston and Greene Streets, New York, November 18,
1888.—Sealed proposals in tripiicate for breakwater at
New Haven. Conn., will be received at this officeuntil
twelve (12) o'clcck M. on Thursday. December13, 1888.
The attention of bidders is invited to the Acts of ‘Con-
gress_approved February 26, 1885, and February 28, 1887,
vol 23, page 332. and vol. 24. page 414, Statutes at Large.
rther information, specifications, and forms of pro-

posals can be obtmned atthis office.
. HOUSTON, Lieut.~Col. of Engineers.

Dredgmg in KFive Mile River Harber, Conn.
—ENGINEER OFFICE, U. 8. ARMY, Room_57. Army
Building, cor. Houston and Greene Streets, New York,
November 15, 1888.—Sealed proposals in triplicate for
Dredging in' Five Mile River Harbor, Conn., will be re-
ceived at this office until twelve (12) oclock M. on
Thursday, December 13, 1888. The attention of bidders
is invited to the Acts of Congress approved February 26,
1885, and February 23, 1887, vol. 23, page 332, and vol.

Hage 414, Statutes at Large Further mformauon, npecl-
eatxons, and forms of gropnsals can be obtained at this
D.C USTON, Lieut.-Col. of Engineers.

office.

’I‘hemoslsnccess Lubricator
for Loose Pulleys in use.
VAN DUZEN’S PATENT

LOOSE PULLEYOILER.

Highly recommended by those who
have used them for the past two
years. Pricesveryreasonable. Every
user of machiner: 55)7 should ha.ve our
** Catalogue No. 55;” sent

free
VAN DUZEN & TIFT, Cincinnati. O

500

FUR SALE ' Acres

of Choice Red River Bottom Land Covered with

Fine Saw Timber, cosisting of Ash, Oak, Hickory,

and other varieties. This land is i Lamar Coun-

tg Texas, one of the finest in the state. Four miles from
the R. R. station and fifteen miles from city of Paris.
For sale or will exchange for a stock of merchandise.

Price $10,000. AdaressS, C. Geron, Paris, Texas,
FoRrR SAT.E!

United States, Canadian, and Russian Patents, covering
a complete and effective system for protecting

OIL TANKS FROM FIRE.

Also [Tnited States Patent for simple and effective

system o , ,
Underground Conduits for Electric Wires
RUSSELL THAYER,C. E,,
1418 So. Penn Square, Philadelphia, Pa.

on SALE ONE 60-HORSE

Hewes & Phillipps
B Stationary Engine
and 80-Horse Marine Boiler, with Heater,
and Back Geared Plunger Pump, and Connectin,
Pipes. Knquire of A. M. ROSS & CO., 1lion, N.

wanted to canvass business houses for a
New Account Book. For sample, terms,
etc., address H. W. PAMPHILON, 30 Bond St., New York.

PL Avs Dmlo es, Tableaux, Speakers, for

8choo! Club Parlor. Best out. Catar
logue free.T.S. DENISON,Chicago,Ill.
HYPNOTISM IN FRANCE.—AN IN-
teresting review ot the present status of this subject, by
Max Dessoir. Contained In SCTENTIFIC AMERICAN SUP-
PLEMENT, NO. 613. Price 10 cents. To be had at this

'|'h=e Sciemific merican

PUBLICATIONS FOR 1888.

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

RATES BY MAIL.
The Scientific American (weekly), one year .
The Scientitic Amencan Supp]emenb (weekly), one
year. B X
The Scientific Amermdn Export Edmon (monthly)
one year, . e e

The Scientitic Amencan. A;chxteets aud Bmlders
Edition (monthly), one vear. . . . 2.5¢

COMBINED RATES.
'l‘he Scientific American and Supplement, . .00

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

The Scientific Amencan, Supplement and Arcm-
tects and Builders Edition, 9,

Proportionate Rates for Sfa: Months

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

MUNN & CO., 361 Broadway, New Yori,

ke's Beard Elizir
3 z.:‘,-..u..a.’mg.'m““iﬂ
B Wo prove it or pay $100. We mall anpbedy. for 508
P Justhalf prive. Hfx. Co..Palatine, Ils.

$3.00
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Wdvertisements.

Inside Page, each insertion - = = 723 cents n lius.
Back Page, each inseriion = = §1.00 a line

The- above are charges per agate line—about e1 ht
words per line. This notice shows the width of the line.
and is set in agate type. Kngravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to_appear in next issue.

T+ KODAK CAMERA

Makes 100 Instantaneous

A Pictures by simply pressing a
button. Anybody can use it who
can wind a watch, No focusing,
No tnpod.L

Rapid _Rectilinear
ens. Photogra
moving objects. &m
be used indoors.

Division of Labor
.8 —-Operator can finish
his own pictures, or
send them to the fac-
tory to be finished.
Morocco covered Ca-
mera, in handsome
sole leather case,
. oaded for100 pictures,
For full description ot *Kodak” see SCI AM., Sept. 15,788,

Price, $25.00. Reloading, $:2.00.

The Eastman Dry Plate & Film Co.

Rochester, N. Y. (15 Oxford St., London.
Send for copy of Kodak Primer with Kodak Photograph.

THE COPYING PAD.—HOW TO MAKE

and how to use; with an engraving. Practical directions
how to mgare ‘the gelatine pad, atd also the aniiineink
by whic e copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contmned in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
438. Price 10 cents. For sale at this office and by all

newsdealers in all parts of the country.
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Wity et A B, DICK Co. CHICAGO USA
ICE-BOATS — THEIR CONSTRUCTION

and management. With working drawings, details, and

directions in full. Four engravings, show mode of
construction. Views of the two fastest boats
used on the Hudson river in winger. By H. A. Horsfall,

M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the salle
ing and management of ice-boats. Price 10 cents.

STEEL BALI.S.

For Antl-Fricti(in Benrlngs, of
Best Cast Ste dened,
Ground, and Burnished, from
8-16 in. to 2 in. diameter.

1n quality and density of metal,
inuniformity of temper, and in ac-
curacy and nicety of ish warrant-
ed unequaled.

lgﬁ? Samples and prices on applica-

Rolling=Machine CoO., Fitchburg, Mass.

TO BUSINESS MEN.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a rinted news-
paper. He wants circulation. ‘This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent infiuence you to substitute
some other paper tor the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnicn you decide 1t is
for your interest to advertise. This is frequently done,
for the reason taat tne agent %ets a_larger eommission
from the papers having a small circulation than is allowe
ed on the SCIENTIFIC AMERICAN.

For rates see top of first column of this page, or ad-

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

BALL ENGINE Co.

MA N FACTURER OF

AUTOMATIC CUT-OFF ENGINES
For Electric Li
tile and Paper Manufactur-
- ing, and all purposes where

Simon

indispensable,

VELOCITY OF ICE BOATS. A COLLEC.
tion of interesting letters totheeditorofthe SCIENTIFIC
AMERICAN on the question of the speed ofice boats, de.
monstrating how and why it is that these_craft saﬂ
fs.ster than the wind which propels them. Illus

h 10 explanatory diagrams. Contained in ScmNde
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To
be had at this office and from all newsdealers. .

INVENTORS and others desirlng new articles manufac-
tured and introduced, address P. O. Box 86, Cleveland, O.

s‘
i PROJECTING: _ABPARATUS

no PUBLIC ENTERTAINMENTS Sopy

PATENTS.

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

In this lme of business they have had Jort,
experience. and now have unequaled facili for the
preparation of Patent Drawings, Specifications, and the
prosecution of A pplicationa for Patents in the United
States, Canada. and Foreign Countries. Messrs Munn &
Co. alsoattend te the preparation of Caveats, Co) hts
for_Books. Labeis, Reissues. Assignments, and ports
on Infringements of Patents. All business lntmsted to
them is done with special care and promptness, 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, Appeals, Reissues, Infringements, As=
signments, Rejected Cases, Hints on the Sale of Pa-

etc.
We also send, free of charge, a Synopsis of Foreign Pae
tent Laws, showmg the cost and method of securing
patents in all the principal countries of the world.
MUNN & CO., Solicitors ot Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 64 F Street, Pa-~

cific Building, near 7th Btreet, Washington, D. C.

hting, Tex- |.
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THE DEVELOPMENT OF THE MER-
curial Air Pump.—By Prof. Silvanus P.’ Thompson, D.Sc.
Aninteresting historical paper in which the various mer-

curial air gumps in use from early times up tothe present
are classified und described. I. Upward driving pumps.
L. Downward driving pumps. I[I1. Upward and down-
wu.rd driving pumps. 1 ombination pumps. V. In-
Jector pumps. VL Mechanival mercurial pumps. W|th
36 engravings. Contained in SCIENTIFIC AMFIRICAN
EPLEMEN , NOS, 629, 620 and 631._Price 10 cents
each. To be had at this oxﬂce and from all newsdealers.

TELE

H. W. Johns M

87 Maiden Lane, New York.

N’ EW N ON -OON DUCTOR,

Sectional Pipe Coverings,
ASBESTOS BOILER COVERINGS,

anufacturing Co.

) SOLE MANUFACTURERS OF
H. W. Johns’ Asbestos Roofing, Building Felts, Fire-Proof Paints,

Liquid Paints, etc.

CHICAGO, PHILADELPHIA., LONDON.

HISTORY OF THE ELECTRICAL ART
in the U. 8. Patent Office.—By C. J. Kintner. An inter-
esting hlsto ofthe growth of electrical sci

THE MODERN 1CE YACHT. — BY
Geo. W. Polk. A new and_val uable gaper containing

‘ull practical directions and spe cifications_for the con-
struction of the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustratedwith en-
gravings drawn to scale, showing the form. position,
and arrangement of all the parts. Oont% Efd In SFIEI;B

'24. Price

TIFIC AMERICAN SUPPLEMENT, Ni
cents. To be had at this office and of all newsdealers.

0°P ER T‘JBES
TECET BRASS BRASEWS Re™

Mention this paper.

‘Wanted 50,000 Sawyers

SAw and Lumberm: f%‘:-

' 3 A full nddreAgs
to lntroduc§

NATURAL GA

tempering Saws with wondgrful eff g::% up-

nbog ﬁlg 2
w
S

on improving their quality&nd wughness,
ena.blmz us to reduce Pnces.

MERSON, SMI7 0. (Ltd.u

K Beaver Fnlls, Pa,

country, tices- of some of the more important
models {n possession of the Patent Office. Containedin
SCIENTIFIC. AMERICAN SUPPLEMENT-No. 544. Price 10
cents. To be had at this office and from all newsdealers.

RIE ENGINE WORK

TATIONARY ~PORTABLE-AGR!

TIONARY -PORTARBLE -VE

SOLE MANUFACTURERS OF

Under their own patents and those of SAMSON F

CORRUGATED BOILER FLUES

MADE IN ALL SIZES, WITH FLANGED OR PLAIN ENDS,
§F" Take Ferry from 10th or ¥3d St., N. Y., to Greenpoint. _&})

THE CONTINENTAL TRON WORKS,

BROORKILYN, IN. ¥.,

NED RLUES

v\"QP r

VAU

'OX of Leeds, England.

The Original Unvalcanized Packing.

CALLED THE STANDARD—Ap it s thePacking by which

oDt S, DacKIRE 28 im0 PACKING unloss
ty N

tre

JENKINS BROS. {m«r::: S

54 Dearborn. St., Chicago.

burg, Pa.—A brlef history of the Chartiers Vallesy
Company. With 5 lllnstmtlcns Contained in SOIEN-
TIFIC AMERICAN SUPPLEMENT,
To be had at this office and from ali newsdealers.

$cientific Book (jaialogue

RECENTLY PUBLISHED. .

Our new catalogue containing over 100 pages, includ-
ing works on more than fifty different subf cts. Will.be
mailed tree to any address on application.

MUNN & CO., Publishers Scientific, American,

361 Broadway, New York.
LEA )

OM AS DEVLIN % co {

LEHIGH AVE. X AMEM\LAA 5

DISEASES OF DYNAMOS.—A PAPER

{15 P. Thompson, D. Sc.. discussing the maladies to
which dynamomachines are liable, and their treatment,
cure and prevenuon Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 627. Price 10cents. Tobe had
at this office and from all newsdealers.

Barnes’ Patent Foot Power Machinery,

. WoRKERS oF Woob oR METAL,
without steam power, by using outfits of these Machineu,
can bid lower, and save more money from
theirjobs, than by any other means for doing |
their work. Also for

Industtial Schools or Home Training.
With them boys can acquire practicaljour-
neymen's trades before they ‘‘go for them-
selves.”” Price-List Catalogue Free.

W. F. & JOHN BARNES CO.,
No..1999. .. Ruty 8., Bockford, IIL

ELECTRICAL STRESS.—AN INTER-

esting paper by Prof. A. W.Rucker, on the stresses
that exist in adielectric between conductors of different
potentlals. With 9 ngures Contained in SCIENTIFiC
AMERICAN SUPPLVMENT, No. 646. Price 10 cents. To
be had at this office and from all newsdealers.

kM) FINE GRAY IRON ALSO STEEL
s CASTINGS FF\OM SPECIAL o
ms TINNG 2 Iy ERN
SHIN A "‘ =

NATURAL GAS INDUSTRY AT PIT’I‘S- ,

No. 627 . Price 10cents. |

HINISTS

SEND

WA

TR NS EL DA GU

95 MILK ST., BOSTON, MASS.

i This Company owns the Letters Patent
éra.nted to Alexander Graham Bell, March
%th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephaiies in-
fringes the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by it or its licensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

"Tf\,(b C On

s
PHTHISIS.—A PAPER BY DR. H. C.
Wood, describing in detail the new treatment of con-
sumption by sulphureted hydrogen. Contained in Scr-
ENTIFIC AMERIOAN SUPPLEMENT, No. 594, Price 10
cents. To be had at this office and from all newsdealers.

‘Who fool themselves with ease. The{ know too
much, What about knives ? Take the knife shown
here now. 1f blades were hoop iron,

50 cents would be cheap for it. But
bladesareoftheh ]ghest uality razor

A eel very lade is file

Knowxn to be

s cheap fora
silver dollar, but
our price is .‘i‘()c.,
ggsgmld. 5 for $2

for_our

e free list, a.lso

ow to Use a

M&téer &c r%sh
'l‘oledo. Uhio.

© 1888 SCIENTIFIC AMERICAN, INC.

HYATT FILTERS.

The Franklin Institute of Philadelphla has awarded
The Scott Legacy Premium Medal to this Com-
pany for the adaptability of their system to the
Purification of Water Supplies of Cities.

LONG BRANCH, NEW JERSEY,

NEWPORT, RHODE ISLAND,
ATLANTA, GEORGIA,

and over 20 cities and t towns have adopted this
system, which is the only successful legitimate one.

‘We have suits against the National, Jewell, and other
Companies who infringe our patents.
HYATT PURE WATER COMPANY,
18 Cortlandt Street, New York City.

Address JOHN A. ROEBLING 'S SONS, Manufactur-

ers, Trenton, N. J., or 117 Liberty Street, New York.
Wheels and Rope for conveying power long distances.
Send for circular.
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Scientific Qmevican

ESTABLISHED 1546,
The Most Popular Scientifie Paper in the World.

Postage. Weekly.

Only $3.00 a Year, includin
32 N ears

Numbers a

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

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

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

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

able to
MTITIT & COo.,
361 Broadway, New York.
—_———

TE X

Scientific American Supplemem

This is a separate and . distinet publication from
THE SCIENTIFIO AMERICAN, but is uniform therewith
ip size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Arch®ology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
‘my, Biography, Medicine, etc. A vastamonnt of fresh
and valuable information obtainable in no other pub-
lication. i
" The most important Bnglreering Works, Mechanisms,
and Maoufactures at home and abroad are illustrated
and described in the SUPPLEMENT.

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

MUNN & Co., 361 Broadway, N. Yu
Publishers SCIENTIFIC AMERICAN.

Bulldlng Edition. .

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

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

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

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

PRINTING INKS,

HE ‘‘Scientific American” is printed with CHA
ENEU JOHNSON & CO.'S INK. Tenth and Lom-
bard Sts., Phila., and 47 Rose St., opp, Duane 8t,, N. ¥.






