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THE RETURN OF OLBERS’ COMET OF 1815.

Prof. Brooks announced the discovery of a comet on
Aug. 25. It took its place on the cometic annals of the
year as ‘‘ Comet f 1887 (Brooks),” and the discoverer was
serenely unconscious that he had found a celestial pearl
of great price. Other astronomers observed the new
comer, and its elements and ephemeris were com-
puted.

Olbers’ comet of 1815 was expected about this timne, on
its first recorded return after an absence of over seventy
years. A surprising resemblance was found to exist in
the orbits of the two comets. Indeed, so close is the
identity that there is scarcely a doubt that the comets
are one and the same, Therefore, those who are fortu-
nate enough to see the comet will behold the identical
visitor that looked down upon our planet in 1815.

Olbers, a German astronomer, discovered the comet
at Bremen, and Bessel, another German astronomer,
calculated its elements. He assigned its next perihelion
passage to February 9, 1887, and, wonderful to relate,
the comet is but six months behmd time.

Thus cometic astronomy has its triummphs. Pons’
comet of 1812, also discovered by Prof. Brooks, looked
down from the celestial depths after an absence of a
little more than seventy years. Olbers’ comet of 1815
now returns to shine in our sky after an absence of
seventy-two years, and the dwellers on this planet in
the year 1910 will doubtless behold Halley’s superb
comet spreading its gossamer train over their heads, on
its third recorded return, after an absence of seventy-
five years.

The latest comer among the comets is an ordinary
specimmen of the family, has a stellar nucleus and a
faint tail, but will grow brighter until it reaches peri-
helion, on October 6. It will be seen, by consulting
Prof. Brooks’ chart, published last week in the ScIEN-
TIFIC AMERICAN, that it isnearly north of Denebola on
September 26. We wish it were larger and more favor-
ably situated for observation ; but we are none the less
grateful that, in however humble form, Olbers’ comet
has made its first recorded return on August 25, 1887.

The Ninth International Medical Congress,

The Ninth International Medical Congress opened
its sessions in Albough’s Opera House, Washington, on
Monday, Sept. 5. The attendance at the convention
was extremnely large, upward of 8,500 medical men being
present. The surgeons and medical authorities of the
Continent and of England were present in numbers.
At 11 A. M. Dr. Henry M. Smith, of Philadelphia,
chairman of the executive committee, called the meet-
ing to order, and in accordance with his announcement
it was opened formally by President Grover Cleveland
amid great applause. Dr, Nathan Smith Davis, of
Chicago, was nominated president of the congress. On
the stage various notabilities were present, including
Secretary Bayard, Surgeon-General Hamilton ot U. S.
Marine Hospital, and Deputy Surgeon-General Marston
of the British service, among others. After the full list
of officers, including a long array of vice-presidents, had
been selected, Secretary Bayard addressed the meeting
in a long address alluding to the vocation of science in
the republic. It was very well received. Drs. Lloyd,
of the British navy, Leon de Forges for France, Unna
for Germany, Mariano Scenola for Italy, delivered
short addresses on behalf of the contingents from their
respective countries. Dr. Davis then delivered his
presidential address.

The following day’s proceedings comprised both bus-
iness and pleasure. Many receptions and excursions
were provided for. For the heading of papers the con-
vention was divided into sections, so that compara-
tively small audiences heard many of the most impor
tant ones. Among the essayists may be named : Dr.
Austin Flint, on ¢ Fever, its Causes, Mechanism, and
Rational Treatment;” Dr. Nicholas Senn, of Mil-
waukee, on ‘* Intestinal Surgery ;” Dr. John Homans,
of Boston on ‘‘ Laparatomy,” based on 384 cases within
the writer’'sown knowledge. Thisoperation, involving
opening the intestines for the removal of obstructions,
has been several times performed successfully by Dr.
William T. Ball, of this city. Before his work only one
successful case was chronicled, performed by Kocher,
of Berlin.

Dr. Cyrus Edson, of the Board of Health of this city,
read a valuable paper on the * Milk Supply of Cities.”
The dissemination of scarlet fever, diphtheria, and
typhoid fever by milk, already described by us, and
the subject,of the ptomaine * tyrotoxicon ” in milk were
treated of. Dr. Whitmarsh, of London, read a paper
opposing the Pasteur treatment, in accordance with
his well-known views. '

The committee appointed to arrange for the next
place of meeting reported in favor of Berlin, Germany.
The date, as far as the year is concerned, is 1890. The
day has not yet been fixed.

The proceedings terminated with a banquet on
Thursday, September 8, though excursions and trips to
Niagara and elsewhere prolonged the attendance of
many of the foreign memnbers.

Taken altogether, as regards the number present and
the high rank of many of them in the profession, the
quantity of papers read, and their importance, and in

-
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view of the many courtesies and attentions showered
upon them by the society of Washington, the meeting
may be pronounced one of the events of the year.

The Preparation of Arrowroot in Bermuda.

According to the last report of the United States
Commissioner of Agriculture, it appears that of late
years a considerable impetus has been given to the
cultivation and preparation of arrowroot in Bermuda,
and large quantities are annually exported from the
island. In cultivation, the method adopted is very
similar to that practiced in the culture of the com-
mon potato. The ground is first well manured and
plowed deep; it is then harrowed and laid out in
drills about six inches in depth and three feet apart.
In thesedrills the roots are set about eight inches apart,
covered with the plow, and the surface smoothed by
harrowing. The plants require at least a year to ma-
ture, and economical planters set the drills somewhat
wider apart, and introduce an intermediate row of
the potato, the crop of which is ready for removal
before it can injure the arrowroot crop. Indian corn
is occasionally planted in these rows, which is cut for
forage when green, as, if it is allowed to mature, the
main crop would be impaired by it. The mode of pre-
paring the fecula from the roots greatly influences
its value, and the superiority of .the Bermuda arrow-
root is attributed to the extreme care and cleanliness
exercised in the different processes of manufacture.
The roots, after being collected, are washed, and their
outer skin completely removed. This operation has to
be performed with great nicety, as the cuticle contains
a resinous matter which imparts color and a disagree-
able flavor to the starch which no subsequent treat-
ment can remove. After this process, the roots are
again carefully washed, and then crushed between
powerful rollers, which reduce the whole mass to a
pulp. This is thrown into large perforated cylinders,
where it is beaten by revolving wooden paddles, while
a stream of pure water carries off the fecula from the
fibers and parenchyma of the pulp, and discharges it,
in the form of milk, through the perforated bottom of
the cylinder, from whence it is conveyed in pipes and
passed through fine muslin strainers into large reser-
voirs, where it is allowed to settle, and the water is
drawn off. After being repeatedly washed, it isallowed
to settle for some timme, when the surface is skimnmed
with palette knives of German silver, in order to re-
move any slightly discolored. particles which may ap-
pear on the top, and retaining only the lower, purer,
and denser portion fordrying for market. The rollers
and cylinders are made of brass and copper, in order
to preserve the purity of the material. The drying
process is conducted also with great care and cleanli-
ness. The substance is spread in flat copper pans, and
immediately covered with white gauze to exclude dust
and insects. These paus are placed on rollers, and run
under glass-covered sheds when there is any danger
from rain ordews. When thoroughly dry, it is packed
with German silver shovels into new barrels, these
being first lined with paper, which is gummed with

arrowroot paste.
—_——————l— - — e

The Volunteer Chosen as Defender of the America’s
Cup.

After several unsuccessful attempts, a decisive trial
race came off between the Mayflower and Volunteer, at
New York, on September 16. The latter won by 16
minntes 2% seconds over a 41} mile course. The breeze
was a strong one, and the Volunteer gained over 12
minutes of her lead in going ten miles to windward.
The race was watched by the Thistle, which went over
the course with the yachts. The final international
contests are set for September 27, 29, and, if necessary,
October 1, 1887. The Volunteer is beyond cavil our best
boat, and it is to be hoped that she will win. If defeat-
ed, it will be a difficult task to get the cup back to

America.
—_— ¢ H—————————

Alumina Bleaching Compounds.

Hypochlorite of alumina has long since been em-
ployed in bleaching, under the name of ‘‘ Wilson’s
bleaching liquid,” and has been preferred on the
grounds that ‘it accelerates the bleaching process and
deteriorates the fibers of the tissue much less than the
chloride of lime.” Up to the preser'lt, the usual me-
thod of manufacture has been by double decompo-
sition of alumina sulphate and chloride of lime. ‘‘IEx-
periments have proved that similar but still more en-
ergetic bleaching compounds of alumina are pro-
duced by the direct action of chlorine on aluminates,
and especially on aluminates of sodium or caleium and
of magnesium, whereby the use of chloride of lime is
entirely obviated. These bleaching alumina com-
pounds may be prepared either in the form of a solu-
tion or in a solid form.” Chlorine is passed through
a solution of the aluminate or over the solid substance
till no more is absorbed. The inventor claims that the
alumina compounds prepared in the manner - he de-
seribes act as very rapid bleachers ¢ in consequence
of the delivery of ozonized oxygen.” *‘ The use of acid
baths is also dispensed with ; also these alumina com-
pounds deteriorate the fibers much less than chloride
of lime."—R. Weiss, Oranienburg, Russia.
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FOR STAR GAZERS, .

As the earth has now reached that part of her orbit
in which the constellation Perseusappearsopposite the
sun, and is therefore visible in the early evening and
throughout the night, we have the opportunity of
observing at a convenient hour the singular variations
in the light of Beta Perseli, or, as it is commonly called,
Algol, the Demon Star.

As is generally known to those who possess even but
a slight knowledge of the appearance of the heaveus,
Algol varies in the amount of light it emits to the eye
to such a degree that, while its normal brilliancy is that
of a second magnitude star, it is often seen to be only
of the fourth magnitude, presenting at such a time a
very insignificant appearance. This change occurs
with the greatest regularity once in every period of two
days twenty hours and nearly forty-nine minutes. For
two days and about twelve hours the star shines with
a luster equal to a second magnitude star, the rest of
the period, amounting toabout nine hours, being occu-
pied in a gradual though very perceptible decline to
the appearance of a fourth magnitude star and an
equally perceptible increase to its normal brilliancy.

The dates upon which the rapid changes in the light
of Algol may be conveniently observed during the
evenings of the ensuing fall and winter are given in
the following table, which notes the moment when the
light of the star is at its ninimum. As the eclipse, for
such it undoubtedly is, occurs at the same instant for
the whole earth, the time at which it may be observed
-is independent of the place of the observer, and in a
region so large as that covered by the circulation of
the SCIENTIFIC AMERICAN, there are many eclipses
visible at each extremity which cannot be observed at
the other. It is, therefore, necessary to cover at least
the four standard time divisions of the United States.

The table includes every eclipse visible in any of the
four divisions that occurs between the hours of 5 P. M.
and 1 A. M.

STANDARD TIME.

EASTERN. | CENTRAL. MOUNTAIN. PACIFIC,
SEPTEMBER.
20th, 0:10 A 3. | 2, 11210 P M.
30th, 10:58 P. M. | 30th, 9:58 P. M. | 30th, 8:58 P. M. | 30th, 7:58 P. M.
OCTOBER.
8, 74T P. M. | 8. 6:47 P.M. | 34, 5:47 PN | 18th, 0:51 A M
21st, 0:40 A. M. | 20th, 11:40 P. M. | 20th, 10:40 P. M. | 20th, 9:40 P. M
J9:20 P. M. | 23d,8:20P. M. | 23d,7:20P. M. | 23d,'6:29 P. M
26th, 6:18 P. M. | 26th, 5:13 P. M.
NOVEMBER.
10th, 0:22 A. M. | 9th, 11:22 P. M.
12th, 11:11 P. M. | 12th, 10:11 P. M. | 12th, 9:11 P. M. | 12th, 8:11 P. M.
15th, 8:0 P. M. | 15th, 7:0 P. M. | 15th, 6:0 P. M. | 15th, 5:0 P. M.
DECEMBER.
33,0:53 A. M. | 2d,11:53 P. M. | 2d,10:53 P. M. | 2d,9:53 P. M
5th, 9:42 P M. | 5th, 8:42 P. M. | 5th, 7:42 P, M. | 5th, 6:42 P. M
Sth. 6:31 P. M. | 8th. 5:31 P. M. | 234, 0:35 A. M. | 22d, 11:35 P. M
o5th, 11:24 B, M. | 25th, 10:24 P, M.| 25th, 9:24 P.M. | 2th, 8:24 P. M
28th. 8:13 P. M. | 28th, 7:13 P. M. | 28th, 6:13 P. M. | 28th,5:13 P. M
81st, 5:2 P. M.
JANUARY.
15th, 0:6 A. M. | 1dth, 11:6 P. M. | 14th, 10:6 P. M.
17th, 9:56 P. M. | 17th, 8:56 P. M. | 17th, 7:56 P. M, | 17th, 6:56 P. M.
20th, 5:44 P. M
FEBRUARY.
4th, 0:49 A. M. | 3d, 11:49 P. M
6th, 11:38 P. M.| 6th, 10:38 P. M. 6th, 9:38P. M. | 6th, 8:38 P. M
gth! 8:26 P, M. | Oth,7:26 P. M. | 9th, 6:26 P. M. | 9th,5:26 P. M
12th, 5:14 P. M. ‘

An extension of this table to the 24 divisions of stand-
ard time would show that every eclipse of Algol is visi-
ble from some quarter or other of the earth, though
those that occur in May, June, and July would be
visible fromn very limited regions, and under unfavor-
able conditions.

On the 30th of September, at New York, at the hour
given for Eastern tiine, Algol is about four and a half
hours high in the northeast. On the 12th of February,
the star when eclipsed is almost in the zenith.

Those to whom this interesting subject is new, and
who wish to observe this mysterious waning and wax-
ing of the light of a star that far exceeds our own bril-
liant sun in dimensions, will find full directions for
locating it by means of a map of the region in which it
is situated, with many interesting particulars-of the
Demon Star, in the SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 558, for September 11, 1886.

Aluminunr Dental Plates,

The early use of aluminum was not satisfactory, as
the metal was impure, owing to the presence of iron,
and it soon succumbed to the fluids of the mouth. This
was more generally true of cast plates, which were not
only more difficult to make, but were not as good. The
metal is.not very easy to cast, as it does not flow freely
like other metals, and the contraction is considerable,
causing cracked blocks. When made from rolled plate
and pure metal, aluminum for upper cases has proved
very satisfactory in my hands, and not being very ex-
pensive is a recommendation, as it is a metal, and is
thus better than rubber and less in cost than gold. It
is very light and strong, perfectly tasteless and odorless,
and as healthy to the gums as gold or platina. The
teeth are best attached with rubber.—Geo. H. Swift,
West. Dent. Jour.
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The British Museum.,

I made but two brief visits to the British Museum,
and I can easily instruct my reader so that he will have
no difficulty, if he follow my teaching, in learning how
not to see it. When he has a spare hour at his disposal,
let him drop in at the museum and wander among its
books and its various collections. He will know as much
about it as the fly that buzzes in at one window and
out; at another. If I were asked whether I brought
away anything from my two visits, I should say, cer-
tainly I did. The fly sees some things, not very intelli-
gently, but he cannot help seeing them. The great,
round reading room, with its silent students, impressed
me very much. I looked at once for the Elgin marbles,
but casts and photographs and engravings had made
me familiar with their chief features. IthoughtIknew
something of the sculptures brought fron1 Nineveh, but
I was astonished, almost awe struck, at the sight of
those mighty images which mingled with the visions of
the Hebrew prophets. I did not marvel more at the
skill and labor expended upon them by the Assyrian
artists than I did at the enterprise and audacity which
had brought them safely from the mounds under which
they were buried to the light of day and the heart of a
great modern city.

I never thought that Ishould live to see the Birs
Nimroud laid open, and the tabletsin which the history
of Nebuchadnezzar was recorded spread before me.
The Empire of the Spade in the world of history was
founded at Nineveh by Layard, agreat province added
to it by Schliemann, and its boundary extended by
numerous explorers, some of whom are diligently at
work at the present day. I feel very grateful that
many of its revelations have been made since I have
been a tenant of the traveling residence which holds so
many secrets in its recesses. There is one lesson to be
got from a visit of an hour or two to the British
Museum—nainely, the fathomless abyss of our own
ignorance. One is'almost ashamed of his little paltry
heartbeats in the presence of the rushing and roaring
torrents of Niagara. So if he has published a little
book or two, collected a few fossils, or coins, or vases,
he is crushed by the vastness of the treasuresin the
library and the collections of this universe of know-
ledge.

I have shown how not to see the British Museum. I
will tell how to see it. Take lodgings next door to it—
in a garret, if you cannot afford anything better—and
pass all your days at the museum during the whole
period of your natural life. At threescore and ten you
will have some faint conception of the contents, sig-

nificance, and the value of this great British institution, | /

which is as nearly as any one spot the neud vital of
human civilization, a stab at which by the dagger of
anarchy would fitly begin the reign of chaos.—Oléiver
Wendell Holmes, Atlantic Monthly.

Minerals at the American Exhibition, London.

One of the most conspicuous features of the American
Exhibition is the remarkable collection of minerals
brought over and exhibited by Mr. A. E. Foote, of
Philadelphia. Many of the specimens, which are ex-
tremely fine, have been obtained during collecting ex-
peditions undertaken by Mr. Foote himself, and several
new species and varieties have been made known to
science through his indefatigable labors.

The central feature is a hexagonal pavilion covered
with mica, and surmounted by a model of a snow crys-
tal. Each side of the pavilion is devoted to a separate
mineral region of the North American continent, ex-
cept the first, which is filled with a collection of gems
and ornamental stones. Here are rough and cut speci-
mens of a precious ruby, topaz, opal, williamsite, with
examples of malachite and azurite beautlfully banded
and taking a fine polish.

A lapidary who has had several years’ experience in
making rock sections for the British Museum is con-
stantly employed close by.

Minerals from the region near the Pacific coast come
next. Wulfenite, a rare species, some of the finest
specimens ever seen, is here exhibited inlarge groups of
orange-red crystals; also brilliantly red vanadinites
and large bright crystals of chessylite or azurite asso-
ciated with velvet tufts of malachite. All these are
from the marvelous country that Humboldt called New
Spain. The deep red garnets from Alaska in their
somber settings of gray mica-schist are especially note-
worthy. Among the minerals of the Rocky Mountain
region are wonderful crystals of the green Amazon
stone; ore from_the famous Bridal Chamber at Lake
Valley, New Mexico, so rich that the heat of a match
will cause it to melt and fall in drops of nearly pure
silver. A space the size of a moderate sized room pro-
duced about £100,000. The precious turquoise comes
from Los Cerrilloz, New Mexico, where Montezuma got
his chalchuhuitls that he valued above gold and silver.
'The Indians still make long pilgrimages for the sacred
stone.

Most striking among the minerals of the Mississippi
Valley and lake region are the blendes and galenas
from Southwest Missouri, a district that now produces
over one half of all the zinc mined in the world. It was
formerly so abundant that farmers built their fences
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with it. Masses of the lead ore weighing ten tons were
found within 12 feet of the surface. Here Indians for-
merly procured the lead for their bullets, placing the
ore in hollow stumps and building a fire over it. .

From Arkansas come fine rock crystals or hot spring
diamonds, with powerful lodestones, arkansites, and
hydrotitanites.

From the Lake Superior region come copper, chloras-
trolites, and zonochlorite, a remarkable gem-like mine-
ral. i

In the case devoted to the North Atlantic coast region
is rhodonite, so much used by the Russians in their or-
namental work, in fine crystals. The mines at Frank-
lin, N. J., produce also many minerals found nowhere
else in the world, such as franklinite, named after the
illustrious philosopher; anomolite, & new species re-
cently described by Prof. G. A. Konig, of the University
of Pennsylvania ; troostite, jeffersonite, blood-red zine-
ite, ete. Cacoclasite, a new species in fine crystals, as-
sociated with pink titanite, comnes from the same region,
as do the remarkable - crystals of apatite., These are
among the finest specimens ever seen, and associated
with them are the brilliant twin zircons. From the
apatite are manufactured hypophosphites to stimulate
the appetite and superphosphates to grow wheat and
corn.

The last case devoted to the South Atlantic coast re-
gion coutains amethysts, sapphires, aquawarines, tan-
talite, gummite, and uranolite, huge sheets of mica,
ete.

Next to thé wall opposite is a very extensive collec-
tion, illustrating the mineralogy of Pennsylvania,
which, besides the well-known coal, iron, and other
ores that have made the State famous, includes very
extraordinary specimens of the rare mineral brucite,
from which the medicine Epsom salts may be made ;
diaspore in fine erystals, corundum for polishing pur-
poses, chromite for producing brilliant yellows, ete.

Adjoining, in cases and drawers, are the college and
educational collections, indispensable for the studies of
mineralogy, geology, and chemistry.

The collection of American geological surveys and
other scientific works is very extensive, over fifty vol-
umes from Pennsylvania alone being shown. Wehave
devoted so much space to the description of the exten-
sive exhibit made by Mr. A. E. Foote, of Philadelphia,
that we can only refer to the minerals shown by Kan-
sas and other States, by the Denver and Rio Grande
and C., B, and Q. railroads, and by various mining
companies.—Nature.

How to Act at a Fire,

In a lecture before the Society of Arts, London, Mr.
A. W. C. Ghean gave the following concise and simple
directions how to act on the occurrence of fires. Fire
requires air ; therefore, on its appearance every effort
should be made to exclude air—shut all doors and
windows. By this means fire may be confined to a
single room for a sufficient period to enable all the in-
mates to be aroused and escape ; but if the doors and
windows are thrown open, the fanning of the wind and
the draught will instantly cause the flames to increase
with extraordinaryrapidity. It must never be forgotten
that the most precious monients are at the commence- .
ment of a fire, and not a single second of time should
be lost in tackling it. In a room, a table cloth can be
so used as to smother a large sheet of flame, and a
cushion may serve to beat it out; a coat or anything
similar may be used with an equally successful result.
The great point is presence of mind—calmness in dan-
ger, action guided by reason and thought. In alllarge
houses, buckets of water should be placed on every
landing, a littlesalt being put into the water. Always
endeavor to attack the bed of a fire ; if you cannot ex-
tinguish a fire, shut the window, and be sure to shut
the door when making good your retreat. A wet silk
handkerchief tied over the eyes and nose will make
breathing possible in the midst of much smoke, and a
blanket wetted and wrapped around the body will en-
able a person to pass through a sheet of flame in com-
parative safety. Should a lady’s dress catch fire, let
the wearer at onee lie down. Rolling may extinguish
the fire, but if not, anything (woolen preferred) wrapped
tightly round will effect the desired purpose. A burn
becomes less painful the moment air is excluded from
it. For simple burns, oil or the white of egg can be
used. One part of carbolic acid to six parts of olive oil
is found to be invaluable in most cases, slight or severe,
and the first layer of lint should not be removed till
the cure is complete, but saturated by the appllcatlon
of fresh outer layers from time to time. Linen rag
soaked in a mixture of equal parts of lime water and
linseed oil also forms a good dressing. Common whit-
ing is very good, applied wet and contmually dampened
with a sponge.

—————— et —

ENAMELED or glazed bricks, for outside or interior
decoration, are made by applying to-the surface-a flux,
which, during the burning, causes the silex to melt
and form a vitreous covering. Such flux is easily
colored, and thus very beautiful fancy bricks pro-
duced.
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A LOW PRESSURE BOILER FOR STEAM HEATING.

A boiler of simple construction, designed to be very
economical of fuel, and more especially intended to
serve for steam heating purposes, is shown in the ac-
companying illustration, and has been patented by
Mr. James S. Priest, of Manayunk, Philadelphia, Pa.
Within the main inclosing case is arranged a crescent-
shaped boiler and crescent-shaped fire chamber, the
latter extending back about midway of the lower half
of the boiler proper and also projecting forward beyond

PRIEST'S BOILER FOR STEAM HEATING.

the front end of the boiler. The boiler proper nas two
series of flues, one series extending direct from the fire
chamber through the lower portion of the boiler to a
rear chamber, as shown in dotted lines, and the
other series extending from this rear chamber to the
front, whence the products of combustion pass rear-
ward over the boiler to an exit flue. The crown sheet
of the fire chamnber has a number of copper plugs, so
that the heat will be more quickly transmitted to the
water within the boiler. In the back wall of the boil-
er case is a doorway, normally closed, similar to one
shown in front, to give access to the flues
for cleaning them.
_— .t r-———
AN IMPROVED PULVERIZING ATTACHMENT
FOR SEEDERS.

A device for thoroughly pulverizing and
breaking all clods and lumps in the ground
passed over by a seeder is shown in the ac-
companying illustration. Upon the seeder
beam is clamped a segmental rack, its lower
portion affording a bearing for a short shaft
which carries a rigidly connected arm sup-
porting a sectional hub, in which are fixed
radially extending curved blades, while inte- -
gral with this shaft and arm is a nearly
vertical lever held at such angle as may be
desired by moving a pin in the segmental

the edges of the blades, thus forming a clearer for
them.

For further particulars relative to this invention
address the patentee, Mr. Anthony Torgerson, Barnes,
Barnes County, Dakota T~ v.

- .- —
AN IMPROVED ADJUSTABLE SCHOOL SEAT.

A school seat in which the seat and back, as well as
the foot rest, are adjustable to suit the size or height of
the scholars is shown in the accompanying illustration.
The seat may be of alength to accommodate
one or more scholars, and may be constructed
of wooden slats secured upon metallic frames,
or it may be made of wood in the form shown
in the two smaller figures. The uprights are
made with brackets projecting forwardly from
their upper corners, and having a series of steps
on their inner sides. The rear corners of the
sides are likewise constructed with forwardly
extending guide arms or brackets. The lower
front corners of the seat frame are adapted to
rest upon the steps of the uprights, while their
lower rear corners have laterally extending
studs or lugs adapted to rest in notches in the
rear side of a slot formed in a lever pivoted to
the outer side of each of the uprights, these
studs bearing against the forwardly projecting
guide arms, and preventing the seat from slid-
ing backward off the steps. The back is secured
to the upper ends of the side levers, which are
thereby connected and braced. The front sides
or edges of the uprights have steps adapted to
support the inner ends or edges of the foot
boards or rests, the front or outer edges of which are
supported in a series of notches formed in brackets
attached to the desk standards. With this construe-
tion, as the seat is raised or lowered, the back is simul-
taneously thrown in a rearward or forward direction.
To raise the seat, it is only necessary to move the lugs
into a higher notch in the side levers and then raise
the front ends of the frames to a correspondingly
higher step, when the seat will be firmly held until its
rear edge is again raised for the purpose of placing it
at a different height.

A CONVENIENT HOLDER FOR RIBBONS, EDGINGS, ETC.

A simple and inexpensive device for holding ribbons
or like narrow fabrics within a case, secure from injury
by dust and light, and so as to allow ready inspection
or sale of the goods, is shown in the accompanying il-
lustration, and has been patented by Mr. George A,
Loyd, of Loveland, Col. The case has one fixed head,
the other head having pins which enter open slots in
the edge ; and the spool on which the ribbon is wound,
either with or without a measuring tape or band be-
tween its coils, is provided with an axial shaft, on one
end of which ig a crank arm, that may be folded down
flat when not in use, as shown in the sectional view,
Fig. 2. The other head of the case is provided with a
bail, wire, or handle, which may be folded down. The

LOYD’S RIBBON HOLDER.

outer end of the ribbon is passed through a guide slot,
where it is held in position to show the goods by a
spring clamp, attached to ashort elastic plate, soldered
or otherwise fastened to the face of the tube.
e e e ——
The Glasgow Internatienal Exhibition,

In the last issue of this paper, page 182, a résumé of
the industries to be represented at the above exhibition
was amply set forth. We have now to call attention
to an advertisement on another page, giving further
information of importance to those contemplating the

exposition of their wares. From the pro-
spectus before us, it is evident the Scotch
people intend their exhibition shall not be
behind any of their neighboring countries
in point of size or interest. It is important
that those intending to exhibit should apply
for spaee without delay, as the limit of time
for applications for space is set for Novem-
ber 1 next. It has been suggested that
those industries which are to be represented
in the Paris International Exhibition of
1889 might be readily transferred from Glas-
gow to Paris, after the closing of the Scotch-
men’s exhibition.

POy SO

A READY-RECKONING COIN PACKAGE.

rack. The upper ends of the blades are
made substantially in the form of sectors, so
.that when a series of blades are inserted in
the hub sections their approaching edges
will abut the one against the other, as shown
in - Fig. 1, a single blade being represented in Fig. 3.
The preferred way of making the short shaft, wheel
shaft, arm, and lever, all cast in one piece, is shown in
Fig. 2. Just to the rear of the journal of the sectional
hub is mounted a cultivator shovel, the .standard of
which, with a rearwardly extending bruce, is held to
‘the beam by side clips, their forward retaining bolt
being above and their rearward retaining bolt below the
‘beam. The eclip on the side of the beam next the pul-
verizer blades is made with an extension, by which it
is carried toward the blades and then down and to
the rear in a vertical plane substantially parallel with

TORGERSON'S PULVERIZING ATTACHMENT FOR
SEEDERS,

PEDERSEN’S ADJUSTABLE SCHOOL SEAT.

This invention has been patented by Mr. Johannes
Pedersen, of Copenhagen, Denmark, and further in-
formation relative thereto may be obtained of Mr.
Robert Richardi, P. O. box No. 773, New York City.

40

The Possible Consequences of Using Natnra] Gas.

A writer in the Cincinnati Commercial Gazette says
that two hundred years ago, in China, there was just
such a craze about natural gas as we havein this coun-
try to-day. Gas wells were sunk with as much vim
and vigor as the Celestials were capable of, but owing
to a gas explosion that killed several millions of peo-
ple and tore up and destroyed a large district of coun-
try, leaving a large inland sea, known on the maps
as Lake Foo Chang, the boring of any more gas wells
was then and there prohibited by law. It seems, ac-
cording to the Chinese history, that many large and
heavy pressure gas wells were struck, and in some
districts wells were sunk quite near to each other.
Gas was lighted as soon as struck, as is done in
this country. It is stated that one well with its un-
usual pressure, by induction or back draught, pulled
down into the earth the burning gas of a smaller well,
resulting in a dreadful explosion of a large district, de-
stroying the inhabitants thereof. Lake Foo Chang
rests on this district. The same catastrophe the writer
thinks is imminent in this country unless the laws re-
striet further developments in boring so many wells.
Should a similar explosion occur, there will be such
as upheaval as will dwarf the most terrible earthquakes
ever known. The country along the gas belt from
Toledo, through Ohio, Indiana, and Kentucky, will be
ripped up to the depth of 1,200 to 1,500 feet and flopped
over like a pancake; leaving a chasm through which

the waters of Lake Erie will come howling down, filling | .

the Ohio and Mississippi valleys and blotting them out
forever.
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A coin package which may be depended
upon to hold an equal and exact number of
coins of the same denomination in a given
space, so that the coins may be viewed and
counted without opening the package, is re-
presented in the accompanying illustration.
It is made up of a series of packages, each havingslitsin
itsside, and with covering and uniting flaps, the latter
made integrally with the body of the package, and each
lapping the fellow or companion package of the series.
The fact that coins are never so abraded by wear as to
allow room for one more in such spaces as are assigned
in this package renders it practically a self-counter, in
which there can be no danger of ‘shorts” or ‘‘ overs,”
and its convenient shape admits of thus uniting several
packages of the same or of different denominationsinto
one compact bundle, and of dividing them at pleasure,
the different parts still remaining intact. For further
information, address the patentee, Mr. George L. Cast.
ner, care of Hartmers & Co., Memphis, Tenn.

CASTNER’S COIN PACKAGE.
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SPLENDID WORK DONE BY RUBBER BELTS.

~ The high standard of efficiency which can be realized
by the employment of strictly first-class rubber belts
is now receiving merited recognition from users who
have had them in severe service for many years, and
whose experience cannot fail to be of value to all mill
owners and furnishers of factory equipments. In the
matter of simple tensile strength, the superiority of
these belts haslong been conceded. Inordinary work,
however, this consideration is practically of far less
importance than that of having a belt
which will hug the pulley tightly, or with
which there will be no *“slip.” In this par-
ticular, whether the pulleys used be of the
ordinary iron pattern or whether they be
covered with leather, rubber, paper, or other
material, the rubber belt has incontestably
the advantage, as it will never slip under
any service to which a belt of nearly suit-
able size for the power required can be sub-
jected, whether the pulleys be covered or
not. The slipping of belts is one of the
most troublesome incidents in many shops,
and it is not infrequent to find mechanics
rubbing them with beeswax, resin, and other
substances, to preventslipping. This should
never be done with any kind of belt; but
where a rubber belt is used, the slipping,
which affords a temptation to resort to such
expedients, does not occur.

In the accompanying illustration we show
two large belts of this kind recently com-
pleted by the New York Belting and -Pack-
ing Company, each of them nearly half a
mile long. These belts were sent to West
Superior, Wis., and each of them weighed
11,000 pounds. Had they been made of leather, they
would have required at least 500 selected hides to
manufacture each one of them. At the same time the
company also furnished a driving belt 52 inches wide,
eight-ply, 298 feet long, and weighing 4,000 pounds.

In the larger picture may be seen a belt 2,700 feet
long, recently made for the Pennsylvania Railroad
Company, and in use in one of their grain elevators in
Jersey City. This belt is used to convey grain from
one end of the immense building to another, the grain
being delivered upon the belt from another belt, and
being taken off by a simple form of guide arm at any
portion of its length, as well as at the end, and con-
ducted into chutes for delivery to vessels at the dock.
“Phe belt-runs on small rollers, and there is a simple
form of tightener at the ends, by which it can be readi-
ly kept straight and even. In making conveyer belts
of this description the company has long held a lead-
*ing place, the superiority
of such belts in point of
economy, as well as of effi-
ciency, being equally pro-
nounced.

Perhaps the most im-
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practical gauge of the character of its manufacture. The
great tensile strength of rubber belting is due to its web
of heavy cotton duck, the rubber being driven through
and through its meshes by powerful machinery. The
fabric used for this purpose is made expressly for the
company by Brinckerhoff, Turner & Co., of New York,
and has more than double the strength of the heavy
cotton duck used for sails of ships. The preparation

of the rubber itself is, however, a long and very elabo-
rate process, in which the present manner of working

has only been reached after years of experiment. The
sulphur to be used in the vuleanizing is carefully test-
ed and weighed, as are also the different metallic
oxides, making a semi-metallic compound, which gives
the surface of the belts a high degree of firmness, while
there is yet sufficient elasticity to allow of their hug-
ging the pulley closely, and enables them to resist a
high degree of heat, so that their surfaces may not be
injured by frietion. The several thicknesses of rubber-
impregnated duck which go to make the several
weights of belts are so arranged, by the folding over
of the outside strip, as to present.a perfectly even and
half round edge, and then passed between powerful
heated rollers. Subsequent to this the large belts are
finished in an immense steam press, said to be the
largest of the kind in the world, and calculated to
completely take the ‘‘ stretch” out of the largest sized
belt. The press will take a belt six feet wide and fif-

portant consideration of
all to be taken into ac-
count in fitting up ma-
chinery is to have the
plant so provided with
power that there shall be
no “breakdowns.” Such
mishaps necessitate the
waiting of workmen in
time they are paid for, as
well as delay of the work,
and involve an increased
expense in the cost of pro-
duction, which is seldom
estimated at its true im-
portance. In fact, there is
no room allowed at all for
such an item of cost with
the close figuring practiced
in many of our large in-
dustries at the present day,
although it occurs with
more or less frequency in
every business. As touch-
ing this point, the com-
pany last year received a
highly = significant testi-
monial of the durability of
one of their belts under
heavy service. It was a
main ‘driving belt, 48 in.
wide and 320 ft. long, six-
ply, used in Central eleva-
tor ¢ B,” Chicago, and had
been in ‘constant service
from September, 1869, until
April, 1886, & period of six-
teen. years and seven
months. The uninter-
rupted use for so long a
period of so- large and
heavy a driving belt af-
fords the best possible

A BIG GRAIN ELEVATOR BELT MADE BY THE N. Y. BELTING AND PACKING CO.
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teen feet of its length, steam being let into its bed and
platen so that the temperature can be readily regulat-
ed, and the pressure and heat applied while the belt is
under the full tension of the heaviest strain it may be
desired to put uponit, thussetting its fibers ascompact-
ly as they are formed in a steel spring. The company
owns the patent for this stretcher, in combination with
the press, as well as many other patents of great value
in the business.

The principal factory of the company, and the old-
est one engaged in the rubber business, is at
Newtown, . Conn., although - they have
another one at Passaic. The offices, sales-
room, and warehouse are at No. 15 Park Row,
New York City. John H. Cheever is the
treasurer of the company and general man-
ager of the business.

0 >
Tyndall on Lightning Rods.

Professor Tyndall, in a letter on lightning
conductors, points out that the abolition of
resistance is absolutely necessary in con-
necting a lightning conductor with the
earth, and this is done by closely embed-
ding in the earth a plate of good conducting
material and of large area. The largeness of
area makes atonement for the imperfeet_con-
ductivity of earth. The plate, in fact, con-
stitutes a wide door through which the elec-
tricity passes freely into the earth, its dis-
ruptive and damaging effects being thereby
avoided. A common way of dealing with
lightning conductors adopted by ignorant
practitioners is, Dr. Tyndall remarks, to
carry the wire rope which forms part of the
conductor down the wall and into the earth
below, where it ends without any terminal plate.
Such a ‘‘protection” is a mockery, a delusion, and a
snare. Some years ago a rock lighthouse on the Irish
coast was struck by lightning, when he found by the
engineer’s report that the lightning conductor had
been carried down the lighthouse tower, its lower
extremity being carefully embedded in a stone per-
forated to receive it. If the object had been to invite
the lightning to strike the tower, a better arrange-
ment could hardly, he believes, have been adopted.
He vetoed the proposal to employ a chain as a pro-
longation of the conductor, as the contact of link with
link is never perfect.

A Simple Test of Kerosene Oil.

Take an ordinary pint tin cup. Fillit within an inch
of the top with water warmmed to the temperature of
120° F. Pour on this water three or four tablespoon-
fuls of the oil to be tested.
Stir the oil and water to-
gether, and wait a short
time, say a minute or two,
for the oil to collect on the
top. Try the thermometer
again, and if the tempera-
ture is more than one de-
gree from 120° F., add a lit-
tle cold or hot water, as the
case may be, so as to bring
the temperature to within
one degree of 120° F. Then
stir again and give time,
as before, for the oil to
come to the top. Now
apply a burning match or
lighted taper on a level
with the top of the cup,
say within half an inch of
the oil. If within one
second no flash occurs, the
oil is reasonably safe;
otherwise, it is unsafe.
Purchase four or five gal-
lons of oil at a time, and
apply this test at each pur-
chase.—Bulletin NN.C. State
Board of Health.

—p
Graphitic Carbo_n. .

Mr. H. Warren has sue-
ceeded in producing a very
dense graphitic carbon for
incandescent electric light-
ing by passing the electric
discharges from an induec-
tion coil between two elec-
trodes inclosed in a vessel
containing  illuminating
gas. The graphite forms
at the negative electrode
and gradually elongates
toward the. positive pole.
This carbon burns in oxy-
gen without leaving any
residue. — Annales Indus-
trielles.
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Stove Bronzes and Tiles,

An unusually large number of stove dealers from
out of town, says the Mail and Express (New York),
have been in the city the last few days purchasing
their fall supplies. There is the liveliest sort of a craze
for stoves ornamented with fancy tiles and bronze
images.

** Why, the stove has now got to be as ornamental as
any other part of the house,” said Mr. Henry Gleason,
an active member of the Republican Club, who has
made the subject of stove decoration a special study
for years, “and the consequence is that just now all
the manufacturers are doing their best to get ahead of
one another in this matter of stovedecoration. The re-
sult will be to put on the market this fall stoves that in
ornamentation will surpass anything ever before made.
You remember when Oscar Wilde was here, about six
years ago? Well, the change began then, and was
caused by his eriticising our stoves and calling them of
a pump log style, decorated with funeral urns. The
salue year a company was started to make tiles and
bronzes for stoves, and the resuit is seen to-day ina
complete revolution in the stove trade. Now the
manufacturers are seeing who can turn out the most
giddy stove. They are putting lots of money in it too.
Many recent models are from plaster casts, and I know
of complete sets of castings that cost $10,000 and
$15,000 each.”

Among the bronze figures that are the rage for stoves
are Roman warriors, gladiators, Knights of the Red
Cross on horseback, Charles V., Joan of Are, whichisa
great favorite, and many *‘ Mikado ”\eharacters. One
of the favorite pieces isthe ** The Flute Players,” which
was modeled after the original in the Stewart collec-
tion. The figure is placed on the top of the stove, and
does away wholly with all suggestion of the ‘‘funeral
urn.” All these bronzes are so tastefully got up and
look so much like the real article that, as a rule, they
are taken from the stove and used as mantel ornaments
during the summer.

Another reason given why they are so greatly in
favor isthat a systemm has been discovered here for
making them very cheaply. Sometimes the models
are designed in this country, but in most cases an im-
ported French bronze piece is bought and used as a
model. This costs perhaps $10. The purchased model
is divided into pieces with the aid of a blowpipe, and
a separated plaster cast is made of each piece. This
is done because it is impossible to cast cheaply the
entire figure in one mould. From these plaster casts
brass moulds are made, which, when finished, are
given to the casters. Then begins the work of mak-
ing the figures. One caster has, for example, the
mould of the left arm, another that of the right arm,
and so on until all parts are distributed. The different
casters fill their ladles with molten spelter, each ladle-
ful being enough to make a number of casts. Hold-
ing the mould in his left hand, which is protected by
a covering of heavy cloth, the caster quickly pours
the spelter -through a funnel-shaped orifice at one
end of the mould, until the latter is filled. As soon
as the mould is filled the spelter is poured back into
the ladle, leaving a thickish shell clinging to the inside
of the mould. With a single blow the latter is opened,
and out drops a complete cast of silvery-looking metal,
the entire operation not having taken more than five
seconds. The pieces arethen taken to the trimmers,
who, with machinery, cut away the uneven edges.
Next the pieces are carefully joined and soldered by
expert workmen. The next operations are ‘‘ buffing
or smoothing the surface, which is done with a mixture
of grease and find sand, and ‘ washing,” which is to
dip the figure in potash and then washit. Then the
figure is ready for the plater, who gives it a wash in
brass, copper, orr other solutions, after which the fin-
ishing touches are put on, and it is ready for the
market. The figure can be sold for $1, with a rea-
sonable profit left for the manufacturer.

It is estimated that of tiles to be used in decorating
stoves, more than one million will be sold this year.
They are made in all tints and sizes, and in colors the
American make now exceeds both the French and the
English. More than 300 designs have recently been
made up here, including romantic and ideal heads and
scenes, warriors, celebrated people, flowers, etc., and
the like. They -are placed on all possible parts of the
stove, and are particularly effective on the doors and
open work around the center. Small tiles are also put
on the knobs of the doors, and it is even beginning to
be the thing to ornament cooking stoves and ranges
in this fashion.

The clay used in making these tiles must be white,
hard, strong, and of uniform shrinkage. To get this a
mixture is prepared and ground to dust, the clear
whiteness of which is dne to the presence of North
Carolina china clay. This dust is dampened and the
clay is then ready for the press. This is an upright
affair, with a long lever or a wheel operating a screw
press. The lower end of the screw carries a die plate,
and the bed has a matrix. From a box at his hand the
“operator takes a scoopful of the dampened clay dust,
fills the matrix and evens it off. A turn of the wheel
is made, and the die imprints itself sharply and firmly
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into the clay. The tile is now perfect inshape. Air:
drying for several days comes next, to evaporate all |
moisture, after which the clay becomes sul.iciently
hard to be handled without breaking. Before being
placed in the kiln, for the firing process, the air-dried
tiles are packed in earthenware bozxes called saggers,
which are tightly closed to preserve their contents
from discoloration. When packed the saggers are car-
ried into the kiln and built up in rows, tier above tier,
until the entire kiln is filled. Then the door is built
up with fire brick, the interstices are filled with clay,
and the fires are started. After the firing is completed
the tile is ready for glazing. A glaze is, in fact, a coat-
ing of glass. After being ground to dust, the glaze is
mixed with water and applied with a brush, or the tile
is dipped in it. After this comes the final firing in a
mufiled kiln, heated by radiation. This process lasts
four days, and then the tile is ready for use.

[
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Flower Farming and Perfume DManufitture in
Southern France.

For nearly a century the culture of flowers on alarge
scale and the manufacture of perfumes and esseh&fs
have formed a special and lucrative industry in Sou
ern France. The principal district in which the manu-\
facture is carried on is at Grasse, in the department of
the Alpes Maritimes ; but it is also conducted on a
more or less extensive scale at Sommieres, Nimes,
Nyons, and Seillans. The descriptions of flowers prin-
cipally grown, and their season of harvest, are the
violet, jonquil, and mignonette, which are usually
gathered in February, March, and April, although, in
mild, moist winters, the violets commence as early as
December ; roses and orange blossoms, with thyme and
rosemary, in May and June ; jasmines and tuberosesin
July and August ; lavender and spikenard .in Septem-
ber ; and the acacia in October and November. The
flower harvest covers, therefore, about three-fourths of
the year, but the season of greatestactivity is May and
June, when the roses and orange blossoms are gathered.
Thyme, rosemary, and lavender are among the minor
products grown principally by small farmers of the
grape and olive, who have at home the simple ap-
paratus for distilling the flowers, and they produce a
more or less inferior class of essences, which are used
to dilute and adulterate the superior essences pro-
duced at the large establishments in towns and villages.

Consul Mason, of Marseilles, in a recent report upon
flower farming in Southern France, says that the con-
ditions of industrial success in flower growing can be
best studied by a specific example, and he quotes the
case of a plantation at Seillans in the department of
the Var. This farm is about twenty-three acresin ex-
tent, and is situated on the southern slope of the hills,
about 2,000 feet above the level of the Mediterranean,
and at a distance of twenty miles from the coast. The
calcareous soil was originally naturally poor and thin,
and the olive trees, which had occupied the ground for
a century or more prior to 1881, yielded but scanty and
unsatisfactory returns. The slope of the surface was
so steep that the waters of a spring which flows from
the rocks above the track could be but imperfectly
utilized for irrigation, and the land was regarded as
practically worthless. In 1881 the proprietor causedl
the olive trees to be removed, and theland prepared for
flower culture. The ground was first dug up to a depth
of four feet, the larger stones removed and built into
sustaining walls for the terraces into which the sur-
face was divided and leveled. Alongthe upper margin
of each terrace a shallow ditch was cut, connecting
with transverse channels which supply thespring water
for irrigation. The abruptness of the slope will be in-
dicated by the fact that, on the tract of eighteen acres,
the terrace walls required to produce a series of level
or gently sloping surfaces are over 2,000 yards in length. |
Thus terraced, the tract yielded about seventeen acres
of prepared ground for planting. In the autumn of
1881, 45,000 tufts of violets and 140,000 roots of the
white jasmine were planted. The following spring the
remainder of the ground was planted with roses, ge-
raniums, tuberoses, and jonquils, and a laboratory
erected for the manufacture of perfumes. The position
proved to have been well chosen, as the flowers grew I
vigorously and well, and in 1885, the fourth year after;
planting, this farm, which had previously yielded a!
rental of £23 a year, produced perfumes valued at
£8,630, giving a net profit of £1,563. This is sufficient
to illustrate how lucrative flower farming may become
in favorable districts and under good management.

From observation at Seillans and in the neighbor-
hood of Grasse, where perfume flower growing is the,
leading industry, Consul Mason says that the essential |
conditions appear to be an altitude of from five hun-
dred to two thousand feet. Flowers grown on such
elevated positions are said to be richer in perfume than
similar varieties which bloom in valleys and lowlands:
a soil rich in calcareous elements, a situation sheltered
from cold northern windg, and not subject to the white
frosts which in spring and autumn affect the damp low-
lands. In countries like Southern France, where the
rainfall is always scanty, and often wanting entirely
from May until September, irrigation is essential to the
culture of flowers as well as every other crop. Itis
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said the perfume growers and distillers on the Mediter-
ranean coast attribute their success not less to the pe-
culiar climate of Provence than to their knowledge of
every detail of the industry, a knowledge acquired by
more than a century of experience, and transmitted
from generation to generation. One essential principle
in perfume culture is that all fancy and “improved”
varieties of flowers are discarded, and the natural,
simple, old-fashioned kinds are exclusively grown.

The roses on the slopes of Seillans are the common
pink ones, and the single wild violet is preferred to all
the larger artificially developed varieties. Only the
white jasmine is ‘used, the yellow and less fragrant va-
riety appearing to be either discarded or unknown.
Jasmine plants are set in rows about ten inches apart,
and are closely pruned. Roses are grown on the lower
terraces, and are also cut low, and the ground between
the plants heavily manured. Aftertheroseshave been
gathered, the stem is cut to within a few inches of the
ground to preserve for the next season the entire vigor
of the plant.

During the harvest season traders or *“ middle men »
go through the country every day with wagons collect-
ing flowers from the farms, for which they pay prices
varying according to the extent.of the crop and the
demands of the market. Their loads are hurried to the
nearest manufacturer, and delivered while the flowers
are still fresh and crisp. The flowers are usually
gathered in the morning, as soon as possible after the
dews of the preceding night have disappeared. The
manufacture of perfumes includes the making of
pomades and oils by the process of absorption, and of
essences and essential oils by distillation. Every com-
plete establishment is provided with apparatus for all
these processes. Pomades are the commercial vehicles
for absorbing and transporting the perfumes of the
jonquil, tuberose, jasmine, and other species of flowers.
A square frame or chassis of whitewood, about twenty
inches by thirty in size, is set with a pane of strong
plate glass. On either side of the glassis spread a thin
even layer of grease—two parts lard to one of tallow—
which has been purified and refined by previous boiling
and straining. Thus prepared, the framesarepiled up
in ranks, six or seven feet high, to await the season of
each special flower. When the blossoms arrive, the
petals are picked from the stem, and laid so as to.cover
the grease in each frame. These being again piled so
as to rest upon their wooden edges, which fit closely to-
gether, there is formed a species of tight chambers, the
floors and ceilings of which are of grease, exposed to the
perfume of the flowerleaves within ; the grease absorbs
the perfume, the spent flowers are removed daily and
fresh ones supplied, and this process goes on from two
to four or five months, according to the desired
strength of the pomade, which, when sufﬁcientfy
charged with perfume, is taken from the glass with a
wide, thin spatula, and packed in tin cans or stagnons
for export. By these methods the delicate odors of
flowers are extracted, and retained for transport to dis-
tant markets, where the grease, being treated with
aleohol, yieldstheperfume to that stronger vehicle, and
produces the floral waters and extracts of commerce.
Coarse pomades are made by boiling the flowers in the
grease, and subjecting the residue to pressure. The
spent pomades are used for toilet purposes and in the
manufacture of fine soaps.

The process of preparing perfumed oils involves the
same principle, except that instead of solid grease, su-
perfine olive oil is used. With this oil, pieces of coarse
cotton fabric are saturated, which are then spread upon
wire netting franmied in wooden chassis about three feet
by four in size. The flowers are spread upon the satu-
rated cloths, and the frames piled one upon another, so
that the perfume of the flowers is absorbed, as in the
previous process. Essences and scents are produced by
ordinary distillation, in which the flowers are boiled
with water inlarge alembics. The vapor carries off the
perfume, and is condensed in adjoining copper tanks.
Some of the retorts used for this purpose are of sufficient
size to receive at once half a ton of fresh flowers, with
the requisite water for their distillation. When scents
are to be produced, alcohol is used in the distilling tank
to receive the perfumes. By skillful commbinations of
the perfumes of different flowers, sometimes with the
addition of chemicals, a large variety of scents, such as
‘‘ patehouli,” ¢ jockey club,” ete., are produced at the
original laboratory. The work of the manufactories is
largely done by women, who earn from tenpence to one
shilling for a day’s labor of ten hours, and during the
busy season of roses and orange flowers, they earn half
as much more by working until midnight, or even later.
—Jour. Soc. Arts.

Pneumonia,

It is generally supposed that pneumonia is due to the
accidental penetration of specific microbes into the sys-
tem, but the observations of M. Jaccoud, a French stu-
dent of the subject, show that the disease really results
from the development, under favorable conditions, of
microbic germs permanently present in the system. A
chief condition of such development is a sudden chill,

_which explains the frequent coincidence of lung affec-

tions with abrupt changes of temperature.



SEPTEMBER 24, 1887. ]

Sorrespondence.

Self-Mending Snakes,
To the Editor of the Sciemtific American:

In your issue of the third instant, I observean article
on the ** Glass Snake,” or on one variety of that some-
what diverse species. My acquantance 18 with a some-
what different one, which, so far as I know, is simply a
snake, and not in any sense a lizard. I haveseen many
of them in earlier days here ; but never saw one more
than about 18 inches long. They are very beautiful,
being a kind of steel gray and black, in’ small broken
checks on the back, with two slightly defined stripes
along eitherside, so far back as the vital organs extend.
But I believe that you, like most scientific writers, are
inclined toscout the idea of these snakes *‘ putting them-
selves together” and crawling away after being broken
in pieces. Now, facts are facts, no matter what philo-
sophy may say. About ten years ago I caught one of
these reptiles, broke him in pieces from one to two
inches long, from the anus to the tip of his tail—two-
thirds of the whole length of the way—then placed a
cage over him so that he could by no means escape,
and mistakes were impossible. Then, on returning to
the place twenty-four hours after, the snake was there,
sound and whole, in full length. On close xamination,
nowever, I could see where most of the breaks had been,
and the first section, about an inch and a half long,
was not perfectly in place, so that the fine longitudinal
lines of the figure were perhaps one-sixteenth of an
inch out of the way. The remaining fractions corre-
sponded, not with that, but with the body. I did not
know then that this putting together process was se-
riously controverted by scientific men, and supposed
from previous careless experiments that it was only the
illiterate who doubted. OLIVER WHITE,

Secretary of the Peoria Scientific Association.

Peoria, I1l., Sept. 6, 1887.
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Annealing and Tempering Fine Tools,

To the Editor of the Scientific American :
Having had about twenty-five years’ experience as

a tool maker, I feel confident that I can give some of

your readers a few good pointson annealing and tem-
pering fine tools.

I have occasion to visit the large railroad machine
shops and other large shops that use large quantities
of fine steel tools, such as taps, fluted reamers, thread
cutting dies, milling cutters, ete., and I find that almost
all of them lose from ten to fifteen per cent of these
expensive tools when they are first tempered, or as soon
as they are put into use, and at least twenty-five per
cent the second time they are hardened, and about fifty
per cent the third time. To avoid this large loss and
annoyance, have yoursteel annealed by the steel manu-
facturers in short bars from five to six feet long, the
sizes you may want, and cut off the required length you
may wish for your tools. This will save the forging
and consequently much expense, and your tools have
not been overheated, and there is no uneven strain on
the tool. If your tool is of such a shape that you have
to have it forged, do not heat it too quickly, but
thoroughly all the way through, and do not hammer
nor bend the tool unless it is red hot. Do not hammer
cast steel after the red has all disappeared in any case.
You may hammer blister and shear steel to refine it at
a black heat, but never do this with cast steel, for it will
cause yourtool tospringorecrack. Forged tools should
be annealed and roughed out by planing or turning off
below the hammer marks, and then annealed again.
This will avoid the springing when hardened. To an-
neal small sizes of steel, use iron pipes, plug up one end
and fill up with the tools. Sift in fine charcoal dust,
plug the other end, and heat it slowly until it is at a
good red heat all the way through, then bury it in fine
charcoal or wood ashes. If you have not got the wood
ashes, use dry sawdust, and in a short time you will
have the ashes and the most perfect annealing prepara-
tion in the world. Have this in a good tight iron box
with a close cover. For annealing such tools as taps,
reamers, and milling cutter dies, etc., use fine wood
ashes, dish out the center and replace the ashes with
dry sawdust. Heat your steel slowly to a good blood
red, and bury it in the sawdust and cover it over with
fine charcoal dust or fine dust from around the forge,
put on your cover and let it remain until cold. I al-
ways make it a point to get my annealing in on Satur-
day if I possibly can, and let it remain until Monday or
until cold. For hardening I use a good strong salt
.brine—about three pounds of salt to one pail of soft
water, lard oil, and resin, about oné-sixth resin to five-
sixths of oil. When mixed together, the oil should be
quite warm, also the resin. Pour the resin into the oil
and stir it well. Heat your tools slowiy and thoroughly
all the way through, then immerse in the salt brine.
If a tap or fluted reamer, put it down in the center of
the tub as straight as you possibly can, and move it
up and down slowly from one to two inches, so as to
avoid a water line, until it is chilled about half way or
one-third through, as near as you can judge.
can determine quite accurately by the tremble of the
tongs, caused by the condensing steam around the tool.

This you
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The tremble will cease when the tool is chilled about

half through. Then put the tool from the brine into
the oil and resin as quickly as possible, move it up and
down gently for a minute or two, then dropit into the
oil and let it remain until cold, then take out, brighten,
and test the hardness with a small sharp file, and you
will find that you have about the right temper required:
For cast iron and brass you will require the tool much
harder than you will for wrought iron. Large tools
after remaining in the oil will sometimes draw the tem-
per a little more than required. If the oil commences
to boil by the heat of the large tool, havea pail of boil-
ing hot water close to your oil tub, take your large
mill or whatever kind of tool it may be, and immerse
in the hot water for eight or ten seconds asnear as you
can judge, and then return it as quickly as possible
back to the oil, and let it remain until the oil stops boil-
ing. We will suppose this to be a large mill cut on top
and sides. If you are in a hurry for this tool, and can-
not wait until it is quite cold in the oil, you may take
it from the oil and put it over a clean slow fire and
brighten a few of the teeth, and draw the temper at
the same time to suit your work, then return again to
the oil and let it remain until cold. It is the safest way
to draw the temper on large tools a little on the out-
side at the same time the temper is drawing from the
inside, but there is no occasion to draw the temper on
most of your tools from the outside. With this process
you will see that the temper is drawn from the inside
of tools instead of the outside—the old-fashioned way.
By tempering tools in this way, you have a soft-centered
steel. 'The brine has hardened the tool so far as itis re-
quired to be hard, and the oil keeps it hard and allows
the center or thick part to cool slowly. It will not
throw your tool out of round, but will run on the cen-
ters as true as before it washardened. Milling cutters,
taps, and fluted reamers only require to be hard on the
cutting parts, and with this process you have just what
you want, and you can anneal and harden them a dozen
times and never break them. The teeth will not erack
off as they do in the old-fashioned way of hardening
tools.

Chipping chisels, after forged, should be heated slowly
at least three inches from the cutting edge, to take off
the uneven strain caused by forging. Never hammer
a cold chisel after the red has disappeared, especially on
the edges. Thecorners will break off if youdo. Im-
merse in clean soft water about two inches, and move
the tool up and down slowly, keeping the point in the
water at least one and one-half inches, until the water
will not hiss on the tool. Then brighten and draw the
tool to a sky blue, then drop it into cold lard oil, and
let it remain until cold. ’

If a tap or any other fine tool should by chance get
too hot or burnt, do not take the tool from the fire, but
shut off the blast. Get some resin, put it on the tool
freely, and let it remain in the fire ten or fifteen minutes,
oecasionally putting on the resin, and letting the tool
cool down to agood cherry red, and then immerse as
above described, and your tool is as good as if it had
not been overheated. I do not recommend overheat-
ing steel. It should not be heated more than a cherry
red for hardening, and should be heated in a furnace
if possible. If you have much tempering to do, it will
pay to have one built. A furnace suitable for heating
will cost about one hundred and twenty-five dollars.

Oil City, Pa. C. B. HUNT.

Speed of Centrifugal Extractors.

Several instances are on record of the bursting of ex-
tractors, and these accidents usually entail not only
the destruction of the extractor itself, but also damage
to other property and the infliction of serious, some-
times fatal, injuries to persons. A prominent manu-
facturer of extractors stated to us that investigation
into such mishaps has developed the fact that the ma-
chines were usually run at an unnecessarily high rate
of speed, ranging up to 1,800 and even 2,000 revolu-
tions per minute. In order to ascertain what an ad-
vantage, if any, is gained by increasing the extractor’s
speed, experiments were carefully carried out under the
supervision of the gentleman alluded to. Batches of
clothes were wet and then placed in an extractor run-
ning at a comparatively slow speed, and, when a suf-
ficient time had elapsed, were taken out and weighed.
After having been rewet, the clothes were ‘again put
through the process at a higher speed and then again
weighed. This was repeated at different »ates of speed
up to 2,000 revolutions per minute. These experiments
showed conclusively that nothing was gained by run-
ning the extractor at more than 1,500 revolutions per
minute. In other words, all the water that can be ex-
tracted by centrifugal force is removed by the machine
when making 1,500 revolutions per minute.

Any increase of speed over that figure is superfluous.
It confers no advantage, does not dry the clothes any
more ; but, on the contrary, may do an enormous
amount of mischief. From the foregoing statement a
valuable lesson is to be learned. In order not to en-
danger life or limb or property, let every laundry pro-
prietor see that the extractor-is never run at more than
1,500 revolutions a minute. A small increase of 50 or
100 revolutions may seem unimportant; but it is un-
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necessary, and there is every reason against making it
and none in its favor. In machinery, the old adage of
* the last straw breaking the camel’s back ” is often too
true. Once the limit of endurance or resistance is
reached, a small additional weight or speed is aboutas
bad as a tornado or an earthquake.

Another point that deserves attention is to.guard
against dropping anything between the perforated bas-
ket and the outer shell. About three years ago a hor-
rible accident occurred in the laundry of a hotel, if we
remember aright, at Lake Minnetonka, Minn. By the
bursting of the extractor several persons were badly
hurt, one of them fatally injured. The cause of the
disaster was a mystery, and, of course, it was attributed
to defective workmanship or inferior materials, and the
manufacturer was severely blamed. In a short time,
however, the truth leaked out. A girl had allowed a
monkey wrench to slip down in the hollow space under
the basket, and, being unable to reach it with her arm,
had said nothing about it, fearing to receive a scolding
for the loss of time that would have been required to
take the extractor apart. Two or three weeks passed
without the wrench being shaken or washed into the
right position to cause a smash, but the time came at
last, with the distressing result already mentioned.
Therefore it would be only prudent to take all possible
care to prevent monkey wrenches, or anything else ex-
cept water, getting into the chamber.—National Laur-
dry Journal.

: B ——

Croton Water, New York,

The Croton water contains in 1 U. S. gallon of 231
cubic inches the following normal impurities :

GRAINS IN ONE U, S. GALLON.

1 0T 0326
Potassa.......coiieiiiiiiiii i i e e 0097
0 T 0988
Magnesi......cooiiitiiiiiiiiiie el . 052
Chlorine.... .............. e ieeaas 0243
Sulphuric acid (SOg)...coviiiiieiiii i e e 0322
3 DU T 0621
Carbonic acid ........ ...l 2:604
Organic and volatilematter... ...............c..coiuiien... 0670

7 6°395

One hundred million gallons of this water are used
daily in New York, in which are contained the follow-
ing quantities of the above mentioned substances in
pounds and in tons of 2,000 pounds :

IMPURITIES IN 100,000,000 GALLONS OF CROTON

WATER.

Impurities. Pounds. Tons.

Soda. ...t e 4,657 2:319
POtaBBA. . .o veieeieeivrttens cereaees ceenae 1.385 0692
Lime...c..ooiiir ciiir vttt 14,114 7038
Magnesia........ooviiin vr iiiiiiiiiiiie 7,485 3742
Chlorine........cooviiiiiiis veivinnnenn 1735
Sulphuric acid X 2°300
SilCA. oottt i e e 8,858 4429
Carbonic acid........ ....ccoviiiiiiiiiiian., 37,300 18600
Organic and volatile matter.................... 9,571 4785
91,341 45640

As the average flow of the Croton River is 400,000,000
gallons daily, there are 365,428 pounds, or nearly 183
tons, of impurities carried to the ocean daily by a stream
which does not receive any refuse from factories.

—_—_————— - ——
Dehsltles of Liquids.

Many determinations of the densities of the liquids
which so short a time back were only known as per-
manent gases have been made, but until very lately
it has been impossible to compare them, on account of
the various conditions under which the experiments
were made. But very recently Dr. Olszewski, to whose
elaborate researches on this subject we are already
greatly indebted, has succeeded in overcoming the
difficulties of comparison. Taking advantage of the
very low temperature produced by the evaporation of
liquid ethylene, he succeeded in finding not only the
boiling point of the liquefied gases at the normal at-
mospheric pressure, or very near to it, but also its spe-
cific gravity at this pressure. It is of course of par-
ticular importance to know the specific gravity at the
boiling point, because this fixes the specific volume.
Working in thisway, Olszewskifound for the three im-
portant liquids methane, oxygen, and nitrogen the fol-
lowing numbers : Methane : pressure, 736 mm. ; boiling
point, —164° C.; density, 0'415. Oxygen : pressure,
7421 mm.; boiling point, —181'4° ; density, 1-124. Nitro-
gen : pressure, 742°'1 mm. ; boiling point, —194'4° ; den-
sity, 0'885. Scarcely inferior to the above research in
interest is that of M. Amagat on the influence of pres-
sure on the point of maximum density of water. Itis
well known that this liquid, remarkable in so many re-
spects, occupies a less volume at 4° C. than at higher
or lower temperatures. Hence the expansion of water
is irregular, and is unlike that of any other liquid.
But we now learn that this peculiarity only exists
under ordinary pressures. When the pressure is in-
creased, the point of maximum density falls, and at
200 atmospheres it is almost identical with zero ; with
greater pressure the irregularity of expansion lesseus,
and at 3,000 atmospheres it disappears and water be-
haveslike any other liquid.—Lancet.
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THE ALVAN CLARK ESTABLISHMENT.

The home and workshop of the sons of the world-fa-
mous Alvan Clark issituated in Cambridgeport, just in
the environs of Boston, Mass. Leaving the city by the
Cambridge road, crossing the waters of the Charles
River and turning to the left before the University of
Harvard appears, the placeissoon reached. It is easily
recognized by a telescope tube raised on a high pier
that towers above the surrounding objects. A piece
of ground nf about an acre in extent contains the
buildings. In front are three dwelling houses, the
homes of George B. Clark, of his brother Alvan
G., and of the widow of Alvan Clark, the father.
The grounds are very prettily kept as a luxuriant
lawn with flower beds and paths. In the rear of
the residences is
a lofty and now
disused observa-
tory, the great
rusty telescope
tube already al-
luded to, and a
low brick build-
ing. The latter,
as unpretentious
as a structure
well can be, is the
factory. Initthe
great Pultowa,
Washington, and
Lick objectives
were made. The
least imaginative
visitor cannot but
feel a sense of in-
spiration as he
treads the truly
classic spot that -
has furnished as-
tronomy with its most efficient weapons. The story
of the foundation of the business has already been
briefly told in the sketch of the life of Alvan Clark.*
George B. Clark, when a student, made a reflecting
telescope. It was so successful that it was the first
inducement that caused him to take up the occupa-
tion of telescope making permanently. His brother
Alvan G., when sixteen years old, entered a machine
shop in order to learn the machinist’s trade, intending,
ultimately, to join his brother. When twenty-one years
old he entered his brother’s factory. Up to this period
the father had only worked uponlenses in the evenings,
painting portraits and miniatures by day. But a few
years later he gave up his studio and devoted himself
entirely to his favorite occupation. Thirty years ago
the factory was removed to its present location. The
father is dead. His two sons, including the founder of
the establishment, now conduct the work personally.
‘When they abandon it, it is hard to say where a suc-
cessor can be found.

The demand for large lenses is so slight in this coun-
try that the glass disks for their mmanu-
facture are generally procured abroad.
This is always the case with the large
sizes. They may be made in different
ways, but one typical method of prepa-
ration may be described. A lump of
glass of any shape is selected in the
glass house, and its specific gravity is
determined. If this factor is high
enough and the piece appears clear
and -good, it is melted down into a
disk. The lump is placed on a slab of
fire clay within a ring and exposed to
heat, when it slowly flattens down into
the desired shape. This furnishes the
blank. If it proves clear and free from
strize, it is ground into shape and
polished.

Sometimes the glass plate is deliv-
ered in the shape of rectangles. A
sheet iron tube, fed with abrading ma-
terial, is used as an annular saw to cut
out suitable disks from such pieces for
lenses. The plate is first polished and
tested optically with the utmost care
for strizz. Small bubbles do little
harm, and are contained in some of
the best objectives. Such portions of
the piece as stand the test are used.
Often a lens is cut from the center,
while the corners have to be rejected.

The manufacture of the objective properly begins
w-ith the circular disk. This possesses approximately
parallel sides, which have been more or less completely
polished for ‘the purpose of testing. The processes it
is subjected to may be divided into cutting and polish-
ing. The former brings it very nearly into shape, with
a rough surface. The latter polishes and imparts the
last mminute corrections. :

The cutting is executed by cast iron laps. These
rotate in a horizontal plane. They are cast of the gen-
eral curvature of the lens, but reversed. They are fed

* See SCIENTIFIC AMERICAN, vol. 57, No. 10.

with water and with a cast iron sand. The latter is
made by flowing air into melted iron. This blast
drives out a cloud of minute vesicles of metal, that are
chilled instantly by the air. This material is very fine
and is rust colored. On treatment with hydrochloric
acid, hydrogen is evolved, thus proving the presence
of the metal. It isused principally by granite polishers,
and has been adopted by the Clarks for their work.
The lens is pressed upon the rapidly rotating lap, be-
ing held to oneside of the center and slowly mnoved about
to insure regular grinding. Were it held motionless, the
part over the center of the lap would not be cut, and a
prominence would soon be created there. The iron
sand is the only cutting agent. It possesses a great

advantage over emery, in not ‘‘ breaking down.”

TESTING VISUAL OBJECTIVES.

grains, owing to their metallic nature, are very tough,
and possess great cutting power. In this way the
faces of the lens are brought to the proper curvature,
and the lens is finally shaped in the rough. It has
next to be polished.

For this purpose a pitch lap used as below or above
the glass is employed. For the smaller class of lenses
the pitch lap is rotated precisely as is the metai lap,
and is fed with water and rouge. Upon it the lens is
pressed and moved about by hand. The pitch contains
holes or grooves to prevent suction and sticking. The
pitech is slightly or rather slowly yielding. It soon as-
sumes the shape and contour of the lens, and polishes
it without altering materially its shape. This operation
is reversed for the larger lenses. These are rotated in
a horizontal plane while the lap, composed of a metal
backing and front of pitch, is moved about over the
face. The bed upon which the lens rests consists of

its original metal lap. Upon this a piece of Brussels
carpet is cemented, and the lens is placed thereon. The
illustration shows the machine in operation upon

TESTING PHOTOGRAPHIC OBJECTIVES.

which the Lick lenses, the largest in the world, were
polished. The lens resting upon its bed occupies the
central position. Upon it rests the pitch-faced lap or
polishing tool. A spindle rises from the center of the
latter, and on it are journaled two pitmen, working
at right angles to each other, and driven by cranks.

These impart a double reciprocating motion to the tool.”

The amplitude, actual and relative, of the two motions
can be varied by adjusting the length of the crank
arms. One crank isdriven at very slow speed by worm
gearing. The other crank rotates much faster, as it is
driven by tooth gearing. The effect of this is that the
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tool follows an endless variety of paths, never repeat-
ing its course over the face of the lens. The driving
gear is seen under the bench, and the face of the pitch-
faced lap divided by grooves into squaresis alsoshown.
Rouge and wager is the polishing agent.

The lens thus shaped and polished has next to be
tested. Two methods are used for this work. In one
a prism is mounted in a tube attached to a lamp chim-
ney of metal. A flame is maintained within the
chimney. This prisin is so screened as to furnish a
minute source of light reflected outward. The lens to
be tested is held in a generally vertical plane. Directly
back of it a plane mirror, silvered on its anterior face,
is placed. The lamp and prism are so placed that the
beam of rays from the prism falls upon the face of the
lens, passing
through it, and
returning again
after reflection
from the mirror,
the prism occupy-
ing about the fo-
cal position. The
eye of the observ-
er is held as near
the back of the
prism as possible.
The lens then ap-
pears brightly il-
luminated, be-
cause the eye so
nearly coincides
in position with
the focus. The
work is doneina
dark room. If the
lens is perfect, the
field is of uniform
brightness, pre-
senting, however, the prismatic colors of the spec-
trum in broad areas. If the smallest irregularity
exists, it appears as a spot or ring or other area
upon the glass. To illustrate the sensitiveness of
the test, Mr, Alvan G. Clark held his finger for a few
seconds upon the face of a nearly perfect lens that was
subjected to the writer’s inspection by this test. On re-
moving the finger, a strongly defined spot was seen, due
to the heat thus imparted to the glass, and several
minutes elapsed before it passed away. This was a
proof of the extraordinary sensitiveness and perfection
of the test. Asa further illustration of the effects of
atmospheric perturbation, a half dollar which had
been held in the hand was laid in front of the lens.
With the eye in position a perfect stream of heated air
striee appeared crossing the disk, and resembling in the
spectral illumination a cloud of flame. The hand held
in front of the glass seemed a source of conflagration,
as the same effect on a larger scale was produced. All
these changes appeared pictured upon or in front of
the face of the lens.

In the other method, which is shown
in the illustration, the source of light
is a minute bead or convex surface of
glass, carried in the center of a sight-
ing tube, about six inches long. The
light from a lamp is received on this
and dispersed. Allis arranged other-
wiseas before. The pencil of light from
this source, representing almost a ma-
thematical point, isreceived and trans-
mitted by the lens as before, is reflected
from the mirror and again transmitted.
The eye, held a few inches from the
back of the reflecting bead, and hence
out of focus if the bead is in focus, sees
only a small disk of light, about a
quarter of an inch in diameter. This
image appears, of course, a little to one
side of the reflecting bead. If the
bead is in the focus of the lens, the
spot should appear uniformly illumin-
ated. If the lens is imperfect, the spot
will appear unevenly lighted. In gene-
ral, a dark or light spot appears in the
center. By slowly moving the eye, a
disk of light can be carried slowly
across the field cof view, and in this
way a still more sensitive effect is ob-
tained.

In these methods the rays of light
pass twice through the lens, so that a
doubling of the effect due to a misshape is obtained.
In the usual methods a star is used as the source of
light, so that a single transmission only is had. The
Clark process, therefore, is of twice the delicacy of the
older methods. :

A defect in the mirror might be interpreted as a de-
fect in the lens, but this is very easily provided against
by rotating the mirror. = If the supposed defect moves
with the rotation, it is due to the mirror ; otherwise, to
the lens.

These are visual tests. For photographic telescope
lenses they are not applicable, In these the focusing
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must have reference to the actinic portions of the
spectrum, and such objectives can only be tested pho-
tographically. Two methods of doing this are in use
by the Clark brothers.

In one thespectrum of a bright spot is photographed.
A bulb of glass is set up in the sunlight, four or five
hundred feet from the station. The lens and tube pro-
jects through an aperture in the shutter of a dark room.
The ray of sunlight reflected from the bulb passes
through the lens and is decomposed by a prism into a
spectrum about three-quarters inch long as regards
its actinic portion. It is received upon a photographic
dry plate. If all the actinic portions are in focus, the
spectrum will be photographed as a thin streak of uni-
form width; but if the lens is not correct, the spectrum
will taper off at one end or the other, indicating an
erroneous shape.

In the other method a star is photographed. The
lens is directed toward Polaris, and a number of ex-
posures at slightly varying adjustments are made
upon a dry plate. The expesures are made upon both
sides of the focus. If the lens is perfect, the spots
produced when the plate is out of focus are of even il-
Inmination. If the lens is imperfect, a dark spot can
be discerned in the center of some of them. The
image of the star when in focus is, of course, a mere
point ; the unfocused image may be nearly an eighth
of an inch in diameter.

Great skill is required in applying the results of these
tests, whether visual or photographic. Upon them are
based the corrections which impart to the lens its final
character of perfection. }

The tendency of the inequalities in an objective is
to form circles. The loca-
tion of these is determined
by the visual or photo-
graphic tests, according to
the class of lens under
treatment. The lens is re-
moved and placed upon a
horizontal stand, whose
surface under the lens is
ruled in circles. The pro-
per one is selected as the
guide, and the operator
rubs the protuberant area
with his fingers, using, as
before, rouge and water.
A few minutes or upward
may be devoted to this.
The lens is next, for-a very
short time, placed upon or
under the piteh lap, and
polished, and is then clean-
ed and retested. The test-
ing requires more time
than the rubbing. This
process, repeated over and
over again, extending, it
may be, through many
months, gradually brings
the lens into shape.

The plane mirror used in
the tests needs to be very
perfect. They are much harder to grind than lenses,
and are made by the Clark brothers for their own use.
Such mirrors are also required in some astronomical
work. As an illustration of the extraordinary degree
of perfection to which their manufacture has been
brought, the case of somne manufactured for the .gov-
ernment by the Clark establishment may be instamced.
These were to be used in the observations of the
transit of Venus. They were made with the guaran-
tee that they were to be of eight miles radius of curva-
ture as a minimum, and of the lot all exceeded this
standard.

Although their objectives are what the reputation
of the firm has been built upon, they also make the
other portions of telescopes, furnishing them complete
with all adjuncts, clock motion, and circles of grad-
uation. ’

Although the thirty-six inch objective of the Lick
telescope would seem a sufficient triumph, the brothers
hope to be engaged to construct a still larger objec-
tive. They believe that they can make a forty inch
objective of as good quality and as perfect as those
of the Washington or Lick telescope. The work ex-
ercises a sort of fascination or excitement upon the
operators, and to hear the story of their work from
themselves upon the ground of their achievements
is inspiring to the listener.

We also present an interesting group of the three co-
workers. In the center, Alvan Clark, the father, ap-
pears. On the right of the picture, on his father’s left,
is George B. Clark, now the senior member of the firmn.

- On the other side Alvan G. Clark is sitting. Two years
ago death removed Alvan, the son of Alvan G. Clark, at
the early age of fourteen years. With him the male line
of the family was extinguished. His portrait, painted
by the grandfather, shows strongly the Clark features.

Many of the paintings of Alvan Clark are still pre-
served in his old home. They include miniatures on
ivory and portraits on canvas. They show that the

ALVAN G. CLARK.

Seientific Jmerican.

lens maker was a skillful painter, his miniatures being

especially beautiful. In the upper story of the facto-
ry he had a sort of a studio, where, within a few years
of his death, he still handled the palette.

The Analysis of the Air.

The editor of the Engineering and Mining Journal
thinks there are few, if any, branches of scientific in-
quiry that have done so much for the ‘‘ greatest good
of the greatest number ” as those which have unfolded
and developed the principles of hygiene and sanitation,
and taught us that the preservation of good health and
the prolongation of life both chiefly depend upon a
supply of pure air and pure water. It has over and
overagain been proved thatin such crowded citiesas our
own the most malignant forms of infection are chiefly
propagated by spores or germs floating in the air, or
carried into our drinking water by the infiltration of
sewage matter ; and although a great deal of attention
has undoubtedly been devoted to the analysis of both
these elements, there is still a great deal of room for
the simplification of processes and the populariza-
tion of easy and reliable methods of investigation. Our
first knowledge of the air and its composition was in a
very large measure due to the labors of Dumas and
Boussingault, but it has been greatly amplified of re-
cent years, and we now know that the dust or minute
particles of solid matter which are constantly suspend-
ed in space by the action of the currents contain various
germs which disseminate disease, and an immense
variety of minute seeds, which, when deposited in cer-
tain liquid or moist substances, immediately germinate
and induce mould. mildew, and fermentation. From

THE LATE ALVAN CLARK.

the standpoint of hygiene it is extremely difficult to
determine whether .it is more desirable to have a
thorough knowledge of the air we take into our lungs
or of the water we drink, each being so important ;
and the only reason why the latter has hitherto received
a greater share of attention is probably to be found in
the fact that its Analysis is much less tiresomne, com-
paratively devoid of complications, and therefore more
easily comprehensible to the ordinary mind than that
of the former. The recently published and highly in-
teresting results that have lately been obtained in Eng-
land by a group of experimenters promise to create a
revolution in this state of affairs by drdwing more at-
tention to air analysis, and it will be interesting to
briefly glance at the newly suggested method by which
to arrive at an accurate determination of the various
atmospheric constituents.

The test for carbonic acid consists in placing several
two gallon glass bottles side by side and filling them
with air, withdrawn from  different parts of the room
by means of India rubber tubing. Into each bottle is
then poured a small quantity of weak baryta water,
which, acting upon the carbonic ‘acid, gives rise to a
dense white precipitate of barium carbonate, easily
separated by filtration, and weighed.

The germ test is made by means of a glass tube,
some two feet long by three inches in diameter, lined
inside with a coating of transparent gelatine. - A cer-
tain quantity of air is made to pass through the tube,
and the germs deposit themselves upon thé gelatine,
where they can live and multiply, and where . they
may be distinguished and identified under the micro-
scope. . : .

For the detection of organic matter; six large glass
bottles are filled with distilled water, and are connected
with each other by glass tubes. The air, made to pass
through the whole series in a continuous stream by

means of an aspirator, communicates to the liquid all]

the organic impurities with which it was charged, and,
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without visibly affecting its color, causes it to acquire
a disagreeable smell. The ensemble of this simple pro-
cess recommends and entitles it to the serious consid-
eration of all those who are intrusted with the care of
the public health, and we should be glad to see all
public buildings and apartments in which large bodies
of persons daily congregate for business or for pleasure
provided with the necessary and inexpensive appara-
tus. It might be presided over by some intelligent
person (not necessarily a scientist), its frequent use
would insure the immediate detection of noxious
elements, and we might thus constantly maintain or
restore pure air by applying such preventive or reme-
dial agents as are well known and always at hand.
—_— et —
Newspaper Advertisements,

An advertisement of the present day, as a rule, is a
model of clearness, precision, and compactness.

In fact, quite a degree of pleasure can be derived
from the perusal of it, aside from the important in-
formation which it oftentimes conveys.

In ingenuity the modern advertisement is remark-
able ; in fact, it is frequently a work of art, both in a
literary and typographical sense. The aim of some ad-
vertisers in many cases seems to be to draw the atten-
tion of the reader away from the fact that it is an
advertisement. While not taking rank among what
may be termed literary productions, it possesses many
of their brightest features. In the hands of a master
workman, be he advertiser, writer, or compositor, the
matter becomnes attractive to the most casual reader.
The latter’s attention is drawn toward it, and his
interest in it aroused before he is fully aware of the
fact. The old style of
merely puffing one’s mer-
chandise has passed out of
date. The reading and
purchasing public of to-
day demand something
strongerand better. That
this want is recognized
and appreciated by the
keen advertiser and equal-
ly alert public is apparent
to almost every one. The
fact is, advertising has
become such an integral
part of modern business
methods that it is almost
impossible to carry on any
kind of trade or traffic
without its aid. It is well
known that many concerns
pay large salaries to skilled
writers whose only employ-
ment is the invention and
the framing of attractive
and telling advertisements.

Thousands of dollars are
annually expended simply
in putting the matter in
shape, and many millions
more for its publication in
the press. The firm who
can express in clear, strong, and concise language, set
in attractive form of display, just what it has to offer,
at once attracts the merchant as well as the consumer.

No merchant can now wholly depend for business
upon the fact of his being well known to the trade.
No matter how many years he may have been estab-
lished, or how familiar his name is to the. purchasing
public, or how celebrated his wares are; if he does
not advertise and keep doing so in some way, buyers
and consumers will in time ignore him and visit and
trade with his competitor who sounds his trumpet
upon all occasions to the extent of thousands of dollars
a year, and pays the same without murmur because it
pays him to do so.—Dry Goods Review.

—_— -t —
Magnesium Light for Photographic Purposes.

It is proposed that the magnesium be mixed in the
state of fine powder with an oxidizing agent, such as
a chlorate or nitrate, and a substance such as amor-
phous phosphorus, which would accelerate combustion.
The mixtures suggested as most suitable are—12 parts
of chlorate of potash, 6 parts of magnesium powder,
and 1 part of prussiate of potash or 24 parts of
chlorate of potash, 12 parts of magnesium powder, and
1 part of amorphous phosphorus. The light may be
colored by the addition of salts of suitable metals to
the above mixtures. The powder burns with a flash,
lasting only from &5 to g of a second, and yields a
more intense light than when wire or ribbon is used ;
and the shortness of its duration removes the difficulty
hitherto experienced of getting the proper ‘‘ exposure ”
with the magnesium light.—By J. Gaedicke, Berlin,
and, A. Miethe, Potsdam, Germany.

¢

FURTHER ‘information desired as to the elevated rail-
way gate described in our-last issue will be furnished
by Mr. G. Civolari, Temple Court, room 107, No. 7
Beekman Street, New York City.
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Poisonous Bakery Adulterations.

Concerning the use of poisonous adulterants in bake-
ries, the Philadelphia Record says :

Notwithstanding all that has been published relative
to the poisonous character of chrome yellow as a color-
ing matter for buns, cakes, and pastry, President Amer-
ling, of the Society for the Prevention of the Adultera-
tion of Food, states that a large number of bakers are
still using the stuff. Recently he visited five bakeries,
each of which does a large business, and in every case
chroce yellow was found in use. The proprietor of
one of these, a prominent up-town baker, was exceed-
ingly indignant at the appearance of President Amer-
ling, and stoutly denied using the poison. “ Well, what
do you use ?” asked the president. ‘‘* Why, canary yel-
low, and that’s not poison. I’m not afraidtoeatitmy-
self.”

The matter, when shown, proved to be nothing else
than chrome yellow. The baker was cautioned not to
use it again under pain of prosecution. He had been
reported to the society by a gentleman who stated in
a letter that his own family and a number of neighbors
had been made sick by eating buns purchased at his
bakery. Lettersare beginning to pour into the office
of the society at No. 142 South Sixth Street, giving in-
formation as to bakeries that are using the poison,and
President Amerling is accumulating a mass of evidence
against offending parties. The aim of the society, how-
ever, is to improve and educate, not to prosecute, and
the evidence will only be used against those who, after
being warned, continue to use the poison. It is esti-
mated by the coroner that fully 50 per cent of the bake-
ries in Philadelphia have been constantly usmg chrome
yellow.

The following circular has been sent out by the So-
ciety for the Prevention of Adulteration of Foodto the
bakers and conféctioners :

You are hereby notified that the enumerated colors
herein are poisonous, and if you persist in the use of
any of them after receipt of this notice, you will be
prosecuted to the full extent of the present law :

COMMON AND POISbNOUS COLORS.

Common Name. Chemical Name.

YELLOW.
King’s yellow.................. Sulphide of arsenic.
Cadmium yellow............... Sulphide of cadmium.
Tuarner’s yellow........ ....... Oxychloride of lead.
Turpeth mineral................ Basic sulphate of mercury.
Chrome yellow.................. Chromate of lead.
Chrome zinC.......... ......... Chromate of zinc.

Citron yellow { Chromate of barinm.

Chromate of strontia.

Naples yellow..,.........e0na.. Oxides of lead and of antimony.
Yellow ocher................... Clay and hydrated ferric oxide.
Mosaic gold.................... Sulphide of tin.

RED.
Minium ...l Oxide of lead.

Vermilion...........coouvin.und Sulphide of mercury.
Purplered. .................... Basic chromate of mercury.
Todine scarlet........... ....... Mercuric oxide.
Realgar.........coovvviiininnns Sulphide of arsenic.
ggiicoﬁl;?. LT } Ferric oxide.

GREEN.
Chrome green .................. Chrome oxide.
Cobalt green (Rimmam)........ Oxides of cobalt and of zinc.
Mountain green................ Malachite green.
Scheele’s green............... . Arsenite of copper.
Verdigris............oooiiini Basic acetate of copper.

Emerald green .Acetate of arsenite of copper.

................. ;

BLUE.

Ultramarine Silicate of alumina and soda

with sulphide of sodium.

Mountain blue........ ...Malachite blue.
Smalts .......oooiiiiiiiii Silicate of cobalt and potassium.
Antwerp blue.. ..............

Insoluble Prussian blue.. .. }Ferrlc ferrocyanide.

Soluble Prussian blue.......... Ferro potassic ferrocyanide.

Indigo......ocooiiiiiiiiiiiinte.
BROWN.
Manganese brown.............. Binoxide of manganese.
Vandyke brown................ Ferric oxide.
Burned sienna.. .............. }Clay colored with oxide of iron
Burned umber................ and manganese.

ORANGE.
Chrome orange................. Basic chromate of lead.

Odor of Arc Lights,

Complaint was recently made by the correspondent
of a Rochester, N. Y., paper as to the bad odor of the
electric lights on the streets. Mr. Redman, the man-
ager of the Brush Company, endeavored to correct cer-
tain curious misconceptions on the subject, and said :

** The bad odor at this time of the year does not come
from the electric fluid nor from the burning of the car-
bons. The explanation is very simple, and would be
manifest to this correspondent if he had ever been pres-
ent at the cleaning of a lamp after a warm night. The
light attracts innumerable insects that kill themselves
in contact with the lamp and collect there by the pint-
ful. The mass of decaying animal matter gives out the
offensive odor that the correspondent complained of. I
do not wonder at his complaint, for the stench is par-
ticularly offensive. In certain situations we are obliged

to protect the lamps with wire gauze to prevent the-

winged creatures from flying against them and inter-
fering with the light. Ever since the introduction of
electric lights here, the workmen at the various works
have been wondering at the strange and varied visi-
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tants that come into the rooms at night. Our works
at the lower falls are particularly well situated to at-
tract all sorts of creatures that fly by night, and we
have a very miscellaneous collection pinned on the
walls, after the fashion of regular entomologists. The
boys have had some monster moths come in at night,
and all the specimens were duly pinned to the wall. It
might interest a collector to call and examine our cabi-
net. Most of those we have seem to fly altogether by
night, for they are of a kind that I never see by day.
In former years we frequently caught a large green
butterfly, but I have not seen one of them this year.
Perhaps their season for skirmishing by night does not
arrive until later in the year.

——————————— O ——————————

The Chinese Fan Palm (Livistona sinensis),
and its Uses.

In the report of the superintendent of the Botanical
and Afforestation Department of Hong Kong for 1886,

the following interesting facts are given on the culti-

vation of the Chinese Fan palm (Livistona sinensis,
Mart.) for the manufacture of fans, ~

The Rev. B. C. Henry, who has traveled much in the
Kivangtung province, says in his book * Ling Nam ”
that the palm district extends about twenty miles from
east to west and ten miles from north tosouth. It ap-
pears that fan palm cultivation is confined to the San
Ui distriet. Inreference to this, Mr. Henrysays: ‘‘ That
the limitation of this industry is a matter of necessity
and not of choice is proved by attempts made at vari-
ous times to cultivate the palm in other places, at-
tempts that have always resulted in failure.”

Judging from the appearance of the country in
traveling through the delta, the reputed failure of the
palm when its cultivation has been attempted in other
places than the San Ui district could scarcely be attri-
buted to soil, as everywhere this had much the same
appearance of vichness and constituency. Knowing
the immense influence which winds have on the growth
and success of not only delicate plants, but also on the
hardiest of trees, it is possible that the uninterrupted
sweep of certain winds over the flat land of the delta,
combined with some other minor uncongenial circum-

stances, may be the cause of the failure of the palm for

commercial purposes. The San Ui distriet is protected
by lofty hills to the north and westward, which possi-
bly afford the conditions of shelter that the palm re-
quires for the development of perfect leaves sultable
for the manufacture of fans.

The palm plantations are sxtuated on flat alluvial
lands, about six to ten feet ‘above the water of the
rivers and creeks which run through the delta, and
they are intersected with numerous open ecanals or
ditches four feet wide or more, for carrying off the sur-
plus water in the rainy season, and for retaining it, by
means of wooden sluices fixed on the banks which sur-
round the plantations or fields for purposes of irriga-
tion.

The land is not wholly given up to palm cultivation,
but other crops, as bananas, plantains, papays, oranges,
peaches, ginger, betel-pepper plant, and various vege-
tables occupy shares of the ground.

The cultivation of the palm, and the manufacture of
fans from its leaves, is a most importantindustry. Aec-
cording to Mr. Henry, the manufacture of the fans after
the leaves have been cut gives employment to about
one hundred firms and from ten to twenty thousand
people. When the plantations are made, the young
seedlings are placed at various distances apart, in
order that different kinds of leaves, Whlch are produeed
from plants growing at close and wider distances asun-
der, may be obtained for the manufacture of fans, for
which thick or thin or large or small leaves are re-
quir~d.

‘“ The most perfect plantation which I saw was about
half a mile in length and about a quarter of a mile in
width. It was drained by means of open canals as
above described. The main body of plants were in per-
fectly straight rows, and they were exactly four feet
four inches apart ; the stems were from two feet to four
feet high, and they bore about six fully developed and
perfect leaves, the pellicles (stems) of which were five
feet long, and the blade or leaf itself three feet long.
Next to and surrounding the main body of palms,
about one hundred feet wide of smaller palms, which
were growing at only two feet from each other. The
stems were but one foot high, they bore the same num-
ber of leaves (six) as the other plants, but, unlike them,
half the number of leaves were bad. The leaves and
their stems were each one foot shorter than those on
the larger plants, and the pellicles were much more
slender. Outside of this belt, and on the extreme mar-
gin of the plantation, there was a second belt, which,
however, was very narrow. It consisted of only three
rows of palms, the plants being very close together,
only one foot four inches apart. None of the leaves on
this belt appeared good enough for fan manufacture.

. The inner belt of plants was intended, by reason of
thicker planting, to serve as a screen to proteet the
main plantation from the ddmaging effects of winds,
while at the same time it affords finer leaves for smaller
fans. The marginaland closely plantedbeltwas placed
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on the river bank to serve as a fence to keep intruders
out of the plantation. For this purposethe palm, while
in a young state, and when planted together, is well
adapted ; the spines on the pellicles presenting a barrier
sufficiently offensive tothe bare, stockingless, and shoe-
less legs and feet of the Chinese coolie. The long,
straight vistas, the regularity of the planting, and the
canopy of the verdant leaves overhead, produce on the
visitor a delightful impression which is worth traveling
some distance to experience.

Other plantations contained palms of all ages. Some
had trees upward of a hundred years old, according to
the assertions of natives, but these plantations always
contained trees of mixed ages, young plants having been
constantly added to take the place of older ones as they
died out or were blown down by winds. The old trees
were alwaysof a very stunted appearance—a condition
which would naturally ensue from the continued lop-
ping of their leaves. A parasitical fungus or lichen
covered these old trunks, and gave them the appear-
ance of having been whitewashed. The tallest trees
seen were only about twelve feet high, but they were
said to be upward of a hundred years old. The leaves
on these old trees are larger and stouter than thosé on
young plants, and the steins of the leaves are only about
a foot long. The palm begins to yield leaves suitable
for fans when it is about six years old. The first cut-
ting of leaves takes place early in the year, and the
leaves which are somewhat damaged by the winterly
winds, and consequently of inferior quality, are used for
thatch in the construction of the ‘‘ matsheds ” which are
so-extensively used for temporary purposes in China.

Leaves for fan making are obtained in April, one,
two, or three leaves being taken from each plant, and
the process is continued each month until November,
when, I was informed, cutting is discontinued for a
few months. The leaves are taken from the planta-
tions to a clear space covered with short grass turf.
Here each leaf has a thin piece of bamboo placed across
the blade where it is joined on the stem. Each end of
the bamboo is secured in its place by the loose end of a
segment of the leaf being dexterously bound round it.
The bamboo prevents the leaf curling up while it is
drying. The leaves are then laid out singly on the turf
to dry in the sun, and collected and stacked at night.
The process is continued daily until the leaves arequite
dry, when they are either sent off direct to the town to
be made into fans or they are stacked for a time until
the manufacturers are ready to receive them.”

The manufacture of the fans is carried on chiefly in
the town of San Ui, but there are also some establish+
ments in the country where this is done. The dried
leaves are subjected to a process of blanching by means
of sulphur. They are then straightened and rendered
shapely by being held and manipulated over a charcoal
fire. The operator, as he finishes the fans, places themn
one by one on each other, making a heap on the floor;
the heap is firmly pressed down by the weight of the
operator, who stands on a board placed on top of the
heap while he is working at succeeding fans. When a
heap of twenty or thirty fans have been thus treated,
they are removed, and another series is begun. The
next process is sewing on the bindings at the edge of
the fans. Thisisdone by women and children, chiefly at
their own homes, and the fans returned, when finished,
to the manufacturer. The more expensive fitting of
horn and bamboo handles is done at Canton. The por-
tion of the stalk which is not required as a handle for
the fan is not wasted ; it is composed of fibrous mate-
rial that is utilized in making short lengths of rope used
as ,g]irigs to suspend baskets from " earrying poles.
Around the stem, as bases of the leaf stalks, thereis a
quantity of fibrous substance, somewhat resembling
coir fiber. This is carefully collected, and also used for
making ropes.

O P ——
Counterfeit Jewels.

Artificial precious stones have become an important
article of trade. The products of some of the shops
would almost deceive an expert,- but the test of hard-
ness is still infallible. The beautiful ‘*French paste,”
from which imitation diamonds are made, is a kind
of glass with a mixture of oxide of lead. The more of
the latter the brighter the stone, but also the softer,
and this is a serious defect. The imitation stones
are now so perfectly made, and are so satisfactory to
those who are not very particular, that their influence
begins to be felt in the market for real stones. By
careful selection of the ingredients, and skill and man-
ipulation, the luster, color, fire, and water of the
choicest stones are to the eyes of the layman fully
reproduced. There are a few delicacies of color that
cannot be perfectly given, for they depend on some
undiscoverable peculiarities of molecular arrangement,
and not on chemical composition ; but the persons
who buy the stones know nothing of that. Yet Sidot,
a French chemist; has nearly reproduced these pecu-
liarities, including the dichroism of the sapphire, with
a composition of which the base is phosphate of lime.
Two other French chemists, Fremy and Fell, have
produced rubies and sapphires having the same com-
position with the genuine stones and nearly equal
hardness.—Popular Science Monthly.
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TRIPLE EXPANSION ENGINES,

‘Woe illustrate below a set of triple expansion marine
engines, constructed by Messrs. R. & W. Hawthorn,
Leslie & Co., Limited, Newcastle-on-Tyne, and which
are now being shown by that firm at the Newcastle
Exhibition. These engines, says Industries, are of the
inverted cylinder direct-acting surface-condensing type
usually designed by this well known firm for use in
torpedo cruisers, and they certainly appear to combine
the maximum of power with a minimum of weight.
The cylinders are in size respectively 20 in., 27 in., and
_ 42 in. diameter, the stroke being 18 in. “The i. h. p.
averages as much as 1,800 with a boiler pressure of 160
Ib. per square inch. In proportion, general design, and
workmanship, these engines appear to be all that could
be desired.
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Coloring Copper and Nickel.

The following process is given in the Journal des
Appl. Electriques, by which it is claimed eleven dif-
ferent tints can be produced upon copper and eight
upon nickel. The articles are thoroughly cleaned and
polished, and placed in the following solution :

Acetate of lead. ......... v eeeiiiiiiiiieiiiieiiiiiien 31 grains.
Hyposulphite of 80da.... ... cov cevvver tevnee cevannns 93
A} J66066000000606600860000 050500 BB000B0GER0000060000 1 quart.

The bath must be heated nearly to the boiling point
before the copper or nickel articles are placed in it,
when a grayish tint is-first produced, which changes
successively to violet, ¢hestnut brown, red, and blue,
including the intermediate shades. When any desired
color is obtained, the articles are withdrawn from the
bath, washed, dried, and varnished. This process is es-
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with sking that have been treated with lime. The
boracic acid will remove the excess of lime and render
the skins more suitable for the tanning process, while
the boracic acid absorbed by the skins at this stage
wiil tend to prevent the decomposition of the tanning
material when it is afterward applied. The soluble
borate of lime contained in the washings may be mixed
with the tanning material, as it will also tend to pre-
serve that material from decomposition. Instead of
treating the skins with boracic acid alone after they
have been treated with aluminate of soda or aluminate
of potash or with lime, they may be treated with a so-
lutien containing boracic acid and sulphate of alumina
or other soluble salt of alumina. And instead of first
treating the skins with aluminate of soda or alaminate
of potash, or after so treating them, silicate of soda or

IMPROVED TRIPLE EXPANSION MARINE ENGINES.

strength of material, and easy access to every part—
such are the leading characteristics of this excellent
specimen of marine engineering ; and visitors who take
an interest in following out the latest developments of
this branch of industry will find it well worth their
while to spend some time in examining the details of
this exhibit.

- In its immediate neighborhood is also shown, by the
same firm,-a model of the triple expansion engines de-
signed by them, and now being constructed by the
Societa Hawthorn-Guppy, of Naples, for the royal
Italian twin-screw ironclad Sardegna. These engines
will be capable of developing the enormous aggregate
power of 25,000 horses, and will be by far the largest
hitherto erected in any vessel. ‘Each propeller on the
Sardegna will be driven by two sets of engines coupled
[in line, as shown in the rodel, and for ordinary cruis-
ing purposes, when a low power only is required, the
forward engines may be disconnected and the aft en-
gines alone used to propel the vessel.

pecially adapted to the coloring of buttons or similar
small metallic articles.
—_— - r—
Boracic Acid for Hides.

An improved process of treating hides or skins is
employed by Mr. Joseph Townsend, of Glasgow. A
compound or mixture is made of aluminate of soda or
aluminate of potash, containing by preference 50 per
cent of soda or an equivalent quantity of potash and
40 per cent of alumina and one gallon of water to each
pound of aluminate. The skins-are steeped in this
mixture or are impregnated with it in any suitable
manner; and after afew days of this treatment the
hair can be removed. The skins, having by preference
been washed with water, are next placed in a solution
containing from 2 to 4 per cent of boracic acid, and are

again by preferende washed with watér. The skins may |

afterward be tanned in the ordinary way or may be
otherwise treated. _
The treatment with boracic acid may also be used

© 1887 SCIENTIFIC AMERICAN, INC.

silicate of potash may be used, of a strength of about
18 degrees Twaddell. When using an aluminate and a
silicate, however, it is preferable to steep the skins for
some time in the silicate alone, and after draining, to
steep them in the aluminate, then to wash in water,
and after removing the hair to steep in the solution
containing boracic acid and a salt of alumina.

—_— - —
A New Boiling Well.

A roaring well has been discovered near Harlem,
Columbia County, Ga., about thirty miles from
Augusta. A noise can be distinctly heard down in the
well resembling the sound of a swarm of bees, and a
glance -down plainly shows that it is boiling furiously.
A lighted torch was let down in the well to see if it con-
tained gas, but without result. This well was dug
about one year ago, and has been acting like other
wells until about three weeks ago, when it began to
boil, and has continued to boil incessantly ever since.
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ENGINEERING INVENTIONS.

A locomotive engine has been patent-
ed by Mr. William J. Tripp, of New York City. Itis
constructed with large drivers, for high speed, and with
the preponderance of weight below the main axle and
near the track, in connection with various novel com-
binations of detail and arrangement of parts.

" A railroad crossing gate has been pa-
t:gnted by Messrs. Nicholas Thelen, of Schenectady,
and Heary Cluever, of Albany, N.Y. This invention
provides a novel construction and combination of parts
for gates upon each side of a track, which may be readily
raised and lowered simultaneously by one person.

A grip for cables has been patented
by Mr. Patrick Kelly, of Poughkeepsie, N. Y. It con-
sists of a fixedand a movable jaw, the latter with an
eccentric clamping arm, and the latter rigidly connected
to a guide arm, with a hook adapted to fit over the cable
and hold the jaws in lines parallel with the general line
of the cable, the device being especially applicable for
tightening derrick cables or guys.

A rotary engine has been patented by
Messrs. Louis A. Perrot and Harry W. Warrington, of
Richmond, Va. A wheel with buckets and central
shaft is fitted in a cylinder, an extension being formed
on the cylinder with channels leading in «pposite di-
rections to the buckets, while a valve is held in the ex-
tension provided with a steam inlet opening and an ex-
haust opening connecting with the channels.

A car coupling has been patented by
Mr. Charles W. Chisholm, of Winnipeg, Manitoba,
Canada. If is an automatic coupling f that class
wherein a pivoted pin, hook, or dog is employed to en-
gaze the coupling link and hold itin position within
-the drawhead, and it may be set to allow for the un-
conpling of the cars, and, when the link is withdrawn
from the drawhead, the coupling hook or dog-will be
returned to a position for automatic coupling.

AGRICULTURAL INVENTION.

A combined cultivator and pulverizer
has been patented by Mr. Joseph Ashenfelter,  of
Liberty, Neb. It has two connected runners, each
carrying an outwardly extending platform crusher, and
sets of disks held at an angle to the runners at their
rear, adapted for cutting the weeds and hilling rows of
listed corn with earth.

—_—————
MISCELLANEOUS INVENTIONS,

A band for paper, currency, etc., has
been patented by Mr. Oscar S. Matthews, of Dallas,
Texas. The band is of paper or like material, with a
stiffened back and flexible flaps, on which are secured
clips of sheet metal with clamping ends and a tongue,
for use in connection with an elastic band.

A book holder has been patented by
Mr. William Simmonds, of Yonkers, N. Y. It consists
-principally of a spring clamp adapted to span the back
of the book and grasp theleaves upon either side of the
back and hold them firmly upon the covers in conve-
nient position for reading or copying.

A pocket rule has been patented by
Mr. Edward R. Billings, of New York City. It is pro-
-vided with a pivoted plate connecting two eections-of
‘the rule, whereby it may be used as a protractor of

" angles, the invention consisting of the special construc-
tion of the rule and the connections of the sliding end
of the pivoted plate with the rule,

A rein guide has been patented by
Mr. Noah D. Noble, of Carrol], Iowa. It hastwoarms
pivoted to a staplefor connecting the rein to the har-
ness, in combination with a roller held at the free ends
of the arms, and a fastening device, the object being to
reduce the friction of the rein in the guide to the mini-
mum,

A metallic printing block has been pa-
‘tented by Mr. John M. Hawkes, of New York City. It
is of novel form and construction, and provided with
fixed and movable clamps, whereby electrotype and
stereotype plates can be firmly locked in position or re-
Jeased at will, the invention being an improvement on a
former patented invention of the same inventor.

-A berry box has been patented by Mr.
William Henry Moser, of East Portland, Oregon. It is
a box made of veneer, made without the use of tacks,
having a fiap or tongue lock for adjacent ends shaped
in a novel form, and in such way that the shaping, cut-
ting, and scoring of the blank may all be done by ma-
chine at one operation.

A dry goods exhibitor has been pa-

" tented by Mr. Andrew J. Nichols, of Ozark, Ark. It
consists of a case in which are arranged guide rollers

. and carrier rollers, sothat goods on adjacent rollers
will not interfere with each other,and the goods on
the several carrier rollers may be fully displayed,and
can be readily drawn out for cutting, measuring, etc.

A medicine case or satchel has been
patented by Mr. David L. De Myers, of Pierce Station,
Tenn. The invention consists principally of a bag or
‘satchel having a central support to which holding
dévices or clasps are attached for holding bottles, etc.,
in comnnection with a special construction of satchel, es-
pecially fitted for the use of physicians, surgeons, etc.

A shade exhibitor has been patented
by Mr. Robert K. Slaughter, of Brooklyn, N. Y. Itis
a double-faced revoluble cabinet with swinging frames,
either one or both of which may be swung outward, to
be placed .in a convenient position on the fioor of an
apartment, and so arranged that either line of shades
may be readily exhibited and returned within the case.

_ A straw rope machine has been pa-
tented by Messrs. Cyrus Stephens and Charles A. Carter,
-of Lewis Creek, Ind. It is for making straw ropes for
grain-binding harvesters, the feed being designed so
that one or two straws will- be fed to - the rollers of- the
machine 8o as to ‘add them to the rope every two or
three inches, to'form ropes rapidly of nearly uniform
size,

A step ladder has been patented by
Mr. William R. Allan, of Pittston, Pa. The supporting
legs can be swung toward and from each other, in ad-
dition to having a hinged connection with the ladder,
thus making a wider support in‘proportion to the width
of the ladder than is possible with rigid supporting
legs, and the ladder can be folded to occupy but little
space.

A washing machine has been patented
by Mr. Henry Bauerfeind, of Shawano, Wis. It has a
drum with parallel straight ribs journaled in a tub, ver-
tically grooved plates on opposite sides of the tub, and
a rocking frame with parallel rollers journaled in its
sides, the'washing being done by an alternate back-
ward and forward passing of the clothes between the
drum and the rollers by operating a crank.

An apparatus for producing malleable
iron orsteel direct from the ores has been patented by
Mr. Christian Husgafvel, of Picksamaki, Finland. The
invention covers a novel construction and combination
of parts for a system of charging the ore with less coal
and reducing the working temperature of the furnace,
to thus furnish a completed product without the
ordinary intermediate processes.

A method of constructing wagon seats
has been patented by Mr. John Q. Flint, of Wilton, N.
H. Itconsistsin securingthe back piece to a suitable
form, bending the parts of the rail over the form and
along the edge of the back piece, clamping or otherwise
securing the rail to the edge of the back piece, and
finally removing the back piece and rail together from
the form.

An automatic grain-weighing machine
has been patented by Messrs. Valentin Weber and
James R. Harrison, of Princeville, Ill. The invention
covers a novel construction and arrangement of various
parts and details of an improved machine for automat-
ically weighing grain as it is received from the thrash-
ing machine, in connection with a device for registering
the quantities weighed.
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Dpecial.

OH! THAT HEADACHE.

““How I am tormented with this continual headache!
It is ache! ache! ache! morning, noon, and night. It is
the last feeling and thought before restless slumber and
the first sensation at return of consciousness. It is the
terror and torment of my life, and there seems no pro-
mise of an end to it while the lamp of life continues to
burn. I feel attimes as if I must go mad. I move about
in my anguish, or must lie prostrate and helpless in my
agony, with the sole pity, ‘ Oh, no! not sick; only has
the headache.’ But neither insanity nor death comes to
my relief. On, on, must I pursue this path of persjstent

may be ended by extracting the tooth, but where {s the
good surgeun that can extract the brain to stop the
pain?”

The safe and best way is to reach the fountain of life,
put it in as healthy condition as possible, strengthen and
revitalize it, so that it may correct the disordered mem-
ber and give nature the chance to reassert itself. This
plan has been tried very successfully in hundreds of
cases and found to be of permanent relief. One of the
good virtues of the Compound Oxygen treatment is
that it does not go into the stomach for the pretended
purpose of attacking a specific disease, but increases
the vital powers, so that nature may repel the invader.

For full intormation, write to Drs. Starkey & Palen,
1529 Arch Street, Philadelphia, Pa., for one oftheir little
books called * Compound Oxygen: Its Mode of Action
and Results,” which they will send free upon applica-
tion, also their monograph on headache.

WBusiness and Personal.

The charge for Insertion under this head is One Dollar
a line jor each insertion ; about eight words to a line.
Advertisements must be teceived at publication office
as early a8 Thursday morning to appear in newt issue.

Wanted—A person with some capital, conversant
with the lobster canning business. Address R. M. Mun-
roe, Great Kills, Staten Island, N. Y. .

I wish to arrange with some responsible manufactur-
ing concern to manufacture and introduce my improved
door pull and latch, patented July 19, 1887, No. 366,808.
Manufacturers looking for a promising specialty in this
line will do well to investigate. Address F. Bason, 5641
Atlantic Street, Englewood, Ill.

Graphite Lobricating Co., Jersey City, N. J. Graph-
ite bushings and bearicgs, requiring no grease or oil.

For Sale—The one-half interest in two different pat-
ents on running gear for vehicles. Two efficient inven-
tions, which are simple, practical, and serviceable. Ap-
proved by all who have examined them. Containing
correct principles and all the required elements upon
which to build a lucrative business. For particulars ad-
dress lock box H, Rosendale, N. Y.

Catarrh Cured.

A clergyman, after years of suffering from that loath-
some disease, catarrh,and vainly trying every known
remedy, at-last found a prescription which completely
curedrand saved him from death. "Any sufferer from
this dreadful disease sending a self-sddressed stamped
envelope to Prof.J. A. Lawrence, 212 East 9th8t., New
York, will receive the recipe free of charge.

Patent Rights for- Sale. Apparatus for building
Concrete Buildings and Walls. County rights, $50. State
rights, $500. See descriptive notice in SCI. AMERICAN,
May 22,1886. Send for circulars. Ransome, 402 Mont-
gomery St., San Francisco, Cal.

Pedestal tenoner. All kinds woodworking machinery.
C. B. Rogers & Co., Norwich, Conn.

Stationary and boat engines, boilers. Best and cheap-
est. 1to10 H. P. Washburn Engine Co., Medina, Ohio.

Graphite Bushings.—Put them on all loose pulleys.

For the latest improved diamond prospecting drills,
address the M. C. Bullock Mtg. Co., 138 Jackson St.,
Chicago, 111 ’

The Railroad Gazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
copies free. 8end for catalogue of railroad books.

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

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

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

‘Woodworking Machinery of all kinds. The Bentel &
Margedant Co., 116 Fourth 8t., Hamilton, O.

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

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

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg.Co., New I{aven, Conn.

Curtis Pressure Regulator and Steam Trap. See p. 157.

Power, 113 Liberty St., N.Y. $1 per yr. Samples free,

Beach’s Improved Pat. Thread .Cutting and Diamond
Point Lathe Tool. Billings & Spencer Co., Hartford, Ct.

We arg.gple manufacturers of the Fibrous Asbestog
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The ‘Chalmers-Spence Co.,
419 and 421 East 8th Street, New York.

Cushman’s Chucks can be found in stock in all large
cities. Send for catalogue. Cushman Chuck Co., Hart-
ford, Conn. ) .

The Improved Hydraulic Jacks, Punches, and Tube
Expanders. '!}.'lp\mgeon. 24 Columbia St., New Yo\l'l,{.

Veneer Machines, with latest improvements. Fa;rql
Fdry. Mach. Co.. Ansonia, Conn. Send for circular.

Tight and Slack Barrel Machinery a specialty.- John
Greenwooed & €o., Rochester, N.Y. . See illus. adv., p.28.

Hodges® universal angle union makes pipe coninéection

at any angle. Rollstone Machine Co., Fitchburg, Mass.
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pain. No help, no comfort, no relief. The toothuche |

Quints> patent automatic steam engine governor.
Correspondence solicited from manufacturers of throt-
tle governor engines. Leonard & McCoy, 118 Liberty
Street, New York. .

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

Send for new and complete catalogue of Scientific
Books for sale by Munn & Co., 361 Broadway, N. Y. Free
on applicatlon.

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should

give date of paper and é)age or number of question.

uiries not answered In reasonable time should
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.

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

rice.

M lll;ernlu sent for examination should be distinctly
marked or Jabeled.

(1) A. S. S. asks what will remove the

stain of iodine from the hair of a horse without injury
to the horse or hair? A. Try rectified alcohol.

) J. A. asks in what manner chemi-
cals are applied to paper, 8o as to form crystalline coat-
ing. A. Mix a very concentrated cold solution of salt
with dextrine, and lay the thinnest possible coating of
the fiuid on the surface to be covered by means of a
broad, soft brush. The following salts also produce
beautiful crystalline coatings: sulphate of magnesium,
acetate of soda, and sulphate of tin. The -paper must
first be sized, otherwise it will absorb the finid and
prevent the formation of the crystals on its surface.

(3) A. H. wants formula for making
line negatives. A. Volkmer’s process as detailed in
Photographic Times Almanac is good, as follows:

Plain Collodion.
Ether.........coviien ciidiennann, 500 grammes.
Alcohol..........ooviiiiiiinnn.. 400
Pyroxyline.............ccooialtn 16 s

Sensitizer.
Chloride of calcium............... 16 grammes.
Iodide ammonium............. ..4'7 grammes.
Todide cadmium................... 7'8 grammes.

Dissolve in 100 grains of  absolute alcohol and mix
with the collodion.

Silver Bath.
Nitrate of silver........ N 1 ounce. -
Distilled water S (1 I PR
Todize, and acidulate with nitric acid. ’
Intensifier.
A. Bromide of potassium.......... e Y

ounce.
.

Mix equal parts A and B and pour on the film. When
perfectly whitened, blacken with nitrate of silver, 3(
grains to ounce of water. Inplace of the-above method
try a very slow grade of gelatino-bromide plate and de-
velop with an excess of pyro, previously soaking
plate for 3 minutes in solution of gallic acid, 3 grains
to each ounce of water.

4 P. H. asks how photographs are
enameled. A. The ordinary way is to first prepare a
sheet of glass by flowing over it a solution of wax or
paraffinein ether, then rubbing it over with a dry clotb,
whichleaves a thin film of wax on the glass, then, when
dry, in coating the glass with -a thin, transparent plain
collodion. This is allowed to partially set, and is then
immersed in water until the greasy lines disappear. The
dampened albumen print is then squeegeed face down-
ward on the collodion film. When dry, by cutting
around the picture with a knife, the print is pulled up
at one corner, bringing with it the collodion film,
which gives the fine glossy appearance go much ad-
mired. For further details see SCIENTIFIC AMERICAN
SUPPLEMENT, No. 78, page 1062.

(5) J. C. asks how magic photographs
are made, which appear when the paper or glass sup-
porting the film is blown upon by the breath. A. The
picture is printed and fixed in the usual way, but not
toned; thenit is bleached out with a solution of bi-
chloride of mercury. It may now be made visible
again by blowing on it with the breath, especially if
the smoke from a cigar is mingled with the breath.
The picture may also be reproduced by placing the
print upon a pad of blotting paper saturated with hy-
posulphite of soda.

6) J. H. and G. W. H.—The mottling
of small pieces of iron by the case-hardening process
has no peculiarities further than protecting the work
from the oxidizing effect of air while in the process of
heating and the rapidity of transfer to the water when
ready for hardening. The process consists in packing
the pieces carefully in animal charcoal (charred leather,
scrap hoofs or horn), pulverized so as to allow it to
pack closely in contact with the surface of all the arti
cles, in an iron box (cast iron preferred), with a cover
to fit closely inside, so that if the box is not full the
cover will set in contact with the material. Have no
ariicles touch cach other; press the cover down and put
a little white sand on top to prevent air passing in be-
tween the cover and box. Heat the box in a forge fire
or furnace to a bright red heat: keep it at this heat for
‘13 minuteg for small articles like gun lock work. Then.
take offthe coverund seize {he box with a pair of tgpgﬁ;
hold-it over a tnb of water, tip the box, and spill gently
the contents (iron" and charcoal) into a tub of water.
The time of dropping the pieces into the water governs
the depth of color. This must be had by practice. Turn-

ing the box over ‘slowly and shaking -clears the pieces



SEPTEMBER 24, 1887.]

trom the charcoal and gives each piece a short exposure

to air while hot; the oxidation by contact with the air
while hot gives the color or clondiness. The distance
the box is held above the water may be 6 inches to 2
feet, according to the effect you wish to produce. The
work should be taken from the water immediately,
dipped in boiling hot lime water, dried, and oiled.

(M G. H. 8. asks: 1. Is it true that the
force of an explosion of dynamite, giant powder, or in-
deed any of the nitroglycerine compounds, acts verti-
cally? If true, does itexert greatest pressure down-
ward? If above be true, please explain the 7ationale
of the phenomenon, Why dees dynamite when ex-
ploded differ from gunpowder, since, like gunpowder, |,
the pressure is produced by the rapid disengagement
of a large volume of gas under the action of heat, due
to chemical combination? A. The explosion of dyna-
mite and similar compounds differs from that of gun-
powder 1n being more sudden. Itacts equally in all di-
rections except as modified by the position of the point
of ignition. It is often supposed to act most violently
downward, because the air shows no effects of an explo-
sion. The general reason why dynamite is more pow-
erful than gnnpowder is because it is achemical com-~
pound, and not a mechanical mixture. 2. Why does
dynamite explode better by the use of a detonator than
by a match, for by either heat is applied? A. The de-
tonator seems to start the molecules into decomposi-
tion more suddenly and with more energy than a
match.

(8) W. H. complains of having trouble
in working Prof. Husnick’s asphaltum process. A.
First obtain a pure solution of asphaltum in turpentine
from some reliable drug housé; we recommend Eimer
& Amend, New York, Add a little oil of lemon.
Then coat the plate, expose, and when dry and cold pro-
ceed todevelop. This requires greatcare, and is apt to
proceed too rapidly. For further particulars see Scrt-
ENTIFIC AM&RICAN SUPPLEMENT, No. 158, page 2507,
No. 138, page 2195, No. 243, page 3866. The benzole dis-
solves out the portions of the film not affected by light.

® J. V.F. writes: I have a linoleum
cloth on my floor which looks rough and the first fin-
ish 18 worn off. What shall I use to renew it and make
it last longer? A. Wash occasionally with skim milk
and water. Rub once in three months with boiled lin-
seed oil. Put on a very little, rub it well in with a rag,
and polish with a piece of old silk.

(10) A. G. A. N. writes: I have a large
quantity of argentic nitrate partially oxidized ; also
some scraps of gold of different carats. How am I to
proceed to extract the pure metal from each one? A.
BSee Practical Hints on Saving Gold and Silver Wastes,
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 307. Me-
tallic silver can be obtained by fusing the chloride with
dry sodic carbonate in a Hessian crucible, and the gold
is thrown down by iron sulphate from a solution of its
salts.

(11) B. H. L. asks : How can I fasten a

lead top on a carbon plate? A. Make amould of wood |,

or plaster of Paris large enough to inclose the end of
the carbon,and also to produce a cavity for the lead,then
cast the lead around the carbon. The mould, if made
of plaster, should be thoroughly vented and baked be-
fore use.

(12) J. C. F. P. asks for instruction for
making large (or small) trays out of wood, for photo-
graphic purposes—the best manner of making the
joints, and the best process of rendering them water
and chemical proof. A. Make them of white pine,
Halve the corners. Put them together with brass
screws. Soak the tray when done in hot paraffine, or
make the joints. with glue to which has been added a
little bichromate of potash. Expose to daylight for
10 or 12 hours, and finally varnish heavily with alco-
holic shellac varnish,

(13) E. P. B. asks : Is there any drug or
acid or any other cheap preparation that will destroy
the smell attaching to salad oil and China nut oil, and
render them odorless and not make them muddy or dis-
colored? A. Thoroughly wash the oils with hot water,
frequently renewed, or blow steam through them until
the desired effect is produced. Aif freely employed for
some time succeeds admirably with certain oils, and its
use has the advantage of not introducing moisture irto
the article. Another method is to boil the oil for 15 to
30 minutes with calcined magnesia. To remove the
odor, however, charcoal is the simplest means, butof
course it takes the color with it.

(14) J. A. asks: 1. Is there any way of
removing stains made by water in tracingcloth? A.
Tracingcloth is made by varnishing linen with Canada
. balsam dissolved in turpentine, to which a few drops
of castor oil have been added. An application of this
mixture will cover the spots from which it has been
partially removed by water. 2. I desire a rapid method
for copying printed engravings, cuts, etc., clearly, from
one bhook into another, without injuring the leaves in
either book; or how could I accurately repraduce them
in any manner? A, We know of nothing simpler than
photography.

15) J. G. C. asks: 1. CanI obtain a
sn'pply of oxygen by any simple process of separation
from the atmosphere? A. For separation of oxygen
from the atmosphere, we refer you to our S8CIENTIFIC
AMERICAN SUPPLEMENTS, Nos. 92, 119, 313, which we
can send you for 10 cents each. 2. Why does egg albu-
men assume the condition it does from the effect of beat-
'ing? A. Egg albumen has a high coefficient of viscosity
and does not evaporate. Hence the bubbles it forms
1ast for a long time.

(16) W. H. R. asks: 1. Is there any ce-
ment that will fasten glass to brass? A. Boil 3 parts of
resin with 1 part of caustic soda and 5 parts of water,
thus making a kind of soap, which is mixed with.14 its
weight of plaster of Paris. 2. Please give the analysis
of refined petroleum. A. It should -have- a density of
46° Baume; a flashing- point of 115° Fah., and-a burping |
pointof 138° Fah.- 3. Is there much chance for.imprave-
ment in oil lamps? A. There is always an opportanity

.of producing something better, although a great deal
has been done in this line. - 4.. What is the. extreme
range of the English 110 ton gun? A. They .penetrate
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85 inches of iron at 1,000 yards. See SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 586, for article on this subject.
Such guns are very seldom tested as to the extreme dis-
tance to which they would send a projectile. To do
this they would have to be fired at an angle of 45 de-
grees, and the whole force would be expended in car-
rying the projectile the greatest distance. They are in-
stead fired with . much flatter trajectory, to give pene-
trating power of more or less efficiency at a certain
distance.

(17) E. K.—The black willow flowers in
May, and fruits in June. As the catkins usually fall
off in one piece soon after fruiting, you will probably
notbe able to obtain any so late in the season. The
b]sck willow is widely distributed, and ought” to be
found in abundance in your neighborhood. If you ‘need
the catkins for study, you might perhaps get dried spe-
cimens trom Mr. M. S. Bebb, of Rockford, Ill., who has
made the study of willows a specialty.

(18) W. H. H. desires a receipt for mak-
ing a white liquid for stamping with perforated paper
patterns on dark goods. A. Use white lead mixed with
dry gum arabic powder, which goes through the per-
forations and is attached to the material by pressing
with a hot iron. We know of no fluid for the purpose.

(19) D. L. asks if there is any economi-
cal way to condense the exhaust steam of an engine so
it can be used in the boiler again, where the water sup-
ply is very short. A. An air condenser may be made of
iron pipe so that air can circulate upon the outside,
cooling the pipe, which in turn will condense the stcam
upon the inside. If you havea smiall portion of water
to spare, the coil may have a sprinkler over it, 8o as to
wet the surface with cold water, which will enable
you to use a much smaller coil than when cooled by
air alone,

(20) O. C —You can carry steam 200 or
300 feet if’ plpes are carefully felted and boxed, with
very little loss. You cannot pump as much water
through a two inch pipe as a pump having a 3 inch
discharge opening is capable of pumping,

Ly .—The pole star is about 1° 17'
g Me true pole. When Polaris is on the me-
an at upper culminations, the star Alioth, the
second star from the pointer in the dipper handle, will
be on the lower meridian. The east and west elonga-
tion is opposite to Alioth when Alioth is at the same
altitude as Polaris.

(22) A.S. E. asks (1) how to take iron
rust from granite. A. Scrub with dilute muriatic acid.
2. A cement to make joints for granite monuments. A.
Use clean sand 90 parts; litharge 2 parts; quicklime 1
part; and linseed oil, sufficient t0 form a thin paste.
See SCIENTIFIC AMERICAN SUPPLEMENT, No. 313.

(@8) C.. W. desires a recipe for preserv-
ingthe juice of lemons. A. Mix it with one-tenth of
alcohol and then bottle. By this meansit will be
prevented from decomposing.

£24) Portmanteau asks: What would
be the bestway of renovating a black canvas: covered
portmanteau on which the color has been rubbed off a
good deal? A. Coat it with a black leather varnish,
such as the following : Digest shellac 12 parts, white
turpentine 5, gum sandarac 2, lampblack ‘1, with
spirits of turpentine 4, and alcohol 96.

(25) R. & K. ask the mannerof prepar-
ing and the ingredients used in the manufacture of car-
penter’s prepared chalk. A. The ordinary white crayons
are made by taking the finest powder of calcined oyster
shells, sifted through muslin. Mix up with water in
which a little rice and a little white sugar candy has
been boiled ; according to the quantity of the rice, so
will be the hardness of the crayon. For process of
manufacture, see Spons’ ‘* Workshop Receipts,” first
series, which we cansend you for $2.

(26) H. 8. asks : 1. What is understood
by second growth of potatoes? A. In order to obtain
amaximum crop of potatoes, they must have constant
growth, which, if checked in any way, the tuber ceases
10 enlarge evenly and starts a second growth from its
eyes, forming prongy or knoby potatoes.. 2, What kind
of grass is best on a hillthat washes? A. Bermuda. 3.
Where-can Eget a good book on poultry ¢,..A. We can
send you Lewis’ ‘ Praetical Poultry Book" for $1.50,
postpaid.

@7 E. R. S. desires a prepara.tion that
is good for marking and stenciling cases with a brush.
I have been using lamp blaek, but it rubs off so. Iam
now using bluing, but it is so thin that I cannot stencil
with it, and it also runs terribly in marking. A. Dis-
solve ordinary asphaltum in turpentine, and you will
have an excellent stenciling ink. .See also answer to
query 2, in SCIENTIFIC AMERICAN for September 3, 1887,

@8) R. G. writes: I have in my pos-
session a rosewood bassoon, which is cracked through
in one of the joints. Would you give me a receipt for
a cement or glue which will resist the warm moisture,
and make the instrument air tight? A. Powder and dis-
solve one part of glue in one of thick linseed oil, var-
nigh boiling hot, and mix thoroughly. In using it, heat
the two pieces, apply the glue warm, and press the pieces
together.

fr

MINERALS, ETC.—Specimens have been
received from the following correspondents, and have
been examined with results stated.

A. T.—They are worthless.

. .

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 usto understand the
laws and practice on both cc and to pi un-
equaledfacilities for procuring. patents everywhere. A
syngpsis:of the patent laws_ of the.United States and all
foreign countries may be had on application, and persons
oontemplntinx thesecuringof patents, either at iome or
abroad, are invited to write to this office for prices,
which are low, in accordanee with the times'and our ex-
tensive facilities for conducting the business. “Address
MUNN & CQ., oftice SCIRNTIFIC AMERICAN, 31 Broad-
way, New York,

| Broom or mop holder,

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Granted

September 6, 1887,

AND EACH BEARING THAT DATE.

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

Auger power and tile injector, fountain, Monroe

Automatic indicator, W. Goodhue.
Awning, k. Hohorst...........o..ee0
AXles, making car, S.1'. Wellman
Axles, method of and die for forminz the centers
and end collars of car, S. T. Wellman....... ..
Bag. See Feed bag.
Baling press, D. Bromley........
Baling press, J. La Dow
Baling press, E. F. Stoddard .
Baling press, C. E. Whitman.....co.eeeeieeeeiannns
Band for paper, currency, etc., O. S. Matthews.
Bed or crib, C. Lucacs........ cee teeines .
Belt tightener, 8. W. Putnam..
Berry box, W. H. Moser.
Bicycle, J. L. Yost (r)....
Bicycle holder, G. L. Bailey..
Bit. See Bridle bit.
Blind slat rod, C. Urich.......cooiiiiit coiiiaiannnee
Block. See Printing block. Wagon block.
Boats, etc., bridge brow for ferry, H. Brooke......
Boiler. See Steam boiler.
Boiler for steam heating, J. S. Priest........c.ccc...
Bolt heading machine, W. E. Ward.
Book cover, writing, J. M. Kent.....
Book, election, E. L. & K. L. Barrett..
Book folding machine, E. T. Hazeltine.
Book holder, W. Simmonds. ... .....
Boot or shoe sole, A. Deubert.

Bottle stopper, G. A. GeSSNer.......cccoteeriense .. 369,332
Box. See Berry box. Cigarette box.

Bracelet, T. H. Krementz................ [P eeee 869,452
Brake. See Car brake. Wagon brake.

Bridge wall, A. Snell... ....coeiieeieniirenncsecnenees 369,564

Bridle bit, Williams & Tanner...
Bridle winker stay, Ryan & Knapp..
W. Craine........
Buckle, J. C. Hyde....... ccocivveennnen
Buckle, suspender, A. L. Purdy
Buckles, making frames for harness, W. B.

. 369,430
369,667

.. 869,318
369,526
369,656

Buggy boot, T. E. Stevens

Burner. See Gas burner.
Bustle, M. Leaman .. .......c.c..... ... 369,455
Button or stud, L. Rousselle . 369,557

Cabinet for paper and other materials. J . ’1‘. Hoyt 869,642
Cabinet, medicine, A. Claypool ... 369,590
Cables, art of splicing, J. Collins.. . 369.435
Cables, ete., grip tor, P. Kelly..... . 369,631
Can testing machine, W. B. Mann.. . 369,539
Car brake, L. Messier.......... . 369,461
Car coupling, S. A. Alexander. . 369,382
Car coupling, T. G. Ashford..... .
Car coupling, J. R. Avery...
Car coupling, C. W. Chisholm
Car coupling, S. G. Howe...
Car coupling, B. W. Sweet..
Car coupling, D. Y. Wilson..
Car mover, A. Stockdale..........
Car, power driven street, J. Noble..
Car replacer, Kelly & Lee....... .
Car wheel riveting machine, R. Kells...............
Cars by electricity, apparatus for lighting, S. H.
Short..
Carding engines, mechanism for stripping the
top flats of, A. Falls
Carpet fastener, J. McPherson.
Carriage, C. Thomas......... aee
Curriage jack, R. J. Butterfield
Carrier. See Cash and package carrier.

Cart, road, D. C: Plank... ... 369,362
Cuse. See Medicine case. Photograp ic bag

case.
Cash and package carrier, I.. G. Bostedo........ . 869,628
Catch, safety, J. Dunstan........ccoeevvienennnnne .. 369,399

Chain links, machine for sorting and finishing, J.
D. Storie .

Chair. See Convertible chair. Reclining chair. .
Chance device, Heston & Akers... ....ccoevueee vees 869,404
Chopper. See Cotton chopper.

Chuck indicator attachment, C. O. Wilder....... .. 369,489

Churn, C. Bennet..... ereeeeeenaae.
Churn dasher, I.. D. Bunce...
Chute, vertical, J. N. Briggs........

Cigar bunching machine, J. R. Williams...
Cigar press, A. Ullrich..........
Cigarette box, M. Mendizabal..
Cleaver, butcher’s, F. Kortick..

Clip. See Hame clip.
Clock case, mould, C. Hellebush....... .... .. .... 369,387
Clock, electric alarm, A. G. Woolley...... Ceeaveanes 369,672
Clock, universal, 8. 8. Moyer........... eerereraeaas 369,462
Clocks, electric synchronizing attachment for, E.

D 2 369,386

Cloth cutting machine, T. W. Parshall.............
Clothes drier and lawn tent, combined, Averill &

Collar pad, horse, J. Morrow .
Collars, sweat pad fastening for horse, F. Benoit 369,496
369,331

Combination lock, J. W. Estes..........ceeeine cuean
Convertible chair and cot, P. C. Lewis...........
Copies of writings, drawings, and the like, means
for obtaining, O. Lelm......cccccovivirnienninnnnns
Core barrel, collapsible, D. G. Coppin....
Cotton chopper, E. W. Clark
Cotton, etc., machine for opening and clennlnz,
W.& W. Lord..
Coupling. See Car coupling. Hame coupling.
Pipe coupling.
Crane, R. Bagaley.. .. 369,428
Caultivator and pulverizer, combined. J. Ashen-

Cultivator tooth, M. A. Eisenhour.....
Cultivator, wheel, Berger & Sousley.
Curd mill, J. P. Roberge..........
Curtain fixture, 8. H. Weltner..
Cutter. See Vegetable cutter. .
‘Dumper handle,:8. AbbOtE ..errs..isuie
Digger. See Potato digger::
Doorhnnger. W O. Knsson

Doors, windows. etc oy tra.me fur. 04 A. Bingham..

Drawer pull, W. W. Chilton........... Giassessseinnes 36!‘3.315
Drawers or boxes, frame or.rim for, J. J. Gra.nt .. 969,519
Drier. See Clothes.drier. Grain drier.
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Well drill.

Drill. See Grain drill. Rock drill.
Dust conveyer, W. J. Martin....

Dust gnard, L. K. Fuller...
Effervescent beverage powder, R. C. Scott....
Electric cable, bunched, J. H. Dalzell .
Electric cable, underground, J. H. Dalzell..........
Electric cables, manufacture of bunched, J. H.

Dalzell coovveiiiiriiieiincienctecscnciossanin . 369,592
Electric cables, manufacture - of diminishing, J. .

H. Dalzell.. . ... 369,50
Electric generator, dynamo, R Eickemeyer....... 369,400

Electric light filaments, carbonizing mould for

incandescent, E. P. Thompson........... 869,664, 369,066
Electric light filaments, testing, E. P. Thompson.. 369,665
Electric machine regulator, dynamo, E. Place..... 369,655
Electrical conductor, H. K. Campbell............ .ee 369,394
Electrical distribution, system of, T. A. Kdison,

369,439, 369,441 to 369,443

Elevator. See Grain elevator.
Engine. See I.ocomotive engine. Rotary engine.

Steam engine.
Engines, cut-off gear for, B. V. Nordberg..........
Exhibitor, dry goods, A. J. Nichol8.........cccuuus
Exhibitor, shade, R. K. Slaughter .
Eyeglass or spectacle frame, J. J. Minster..
Fastening device, G. Lighthiser........ ............
Feed bag, F. H. Burnham.............oovivvviinnnn.
Fender. See Wheel fender.
Fence, H. C. Barnet
Fence, J. C. Van Cleave
Fencing, machine for making wire-und-wood. W.

Fence post, A W.,Tourgee . 369,%71
Fertilizers, apparatus for treating, W. B Chisolm 369,434
Fire back, adjustable, J. W. Keyes. . 369,533
Fire escape, L. H. La Roy e 369,647

Fires in buildings, means for obtammg access to.
H. Eppelsheimer..............cooeeieininiii ... 369,636

Fishing line reel, E. Titus, Jr........ccovvvviinnannns
Food. apparatus for heating and canning, J.

369,622

BAKET .coit teiiiiiiiiiiiiiiiiiinneististieteeens 369,424
Food, compourrd, J. H. Stebbins, Jr.....cc.ovieenes 369,660
Frame. See Eyeglassorspectacle frame. Orna-

mental frame. Window, picture, or other

frame.

Furnace. See Hot air furnace.
Gauge. See Micrometer frame gauge.
Galvanic cell, L. Drescher........ cevceeiersccecnnes 369,5(5
Gas burner, A. F. Zimmerling.......cccocveeieeennns 369,4%1
Gas pressure regulator and cut off, Faulkner &

. 369,445

369,467

Gate. See Railway gate. Railway crossing gate.
Gate, S. F. KNiS8..uveeiiis civeniieinneianiesssnnnnns 369,644
Generutor. See Steam generator.
Governors, satety stop for, B. V. Nordber..... veee. 869,611
Grain boats, apparatus for unloading, 1. Messier. 369,460
Grain drier, J. H. McDonald........ teee eeseeeneneen 369,607
Grain drill and seeder, W. D. Arnett................ 869,383
Grain drills, seeding attachment for, W. R. Dud--

JeY e veer. 369,506
Grain elevator, harvester, E. B. Copley.. . 369,396
Grinding and polishing the external surfaces of

hollow ware, machine for, J. T. Duff.... ...... 569,827
Grinding and polishing the interior of hollow

ware, machine for, J. T. Duff.......ccceuueeee o 369,326
Guard. See Dust guard.

Gun, A. D. Blanchard........ccooenneenen PR 369,313
Gun, breech-loading shot, A. chkeman.. . 869,487
Hame ¢lip, A. F. Duvall.....civee aoitoe.. 369,685
Hame coupling, . W. Hoefer 869,338
Hame coupling, A. J. Sonner.. .. 369,618
Hammock spreader, A. Nickerson ... 369,046

Handle. See Damper handle.
Hanger. See Door hanger.
Harness attachment, P. D. Derickx
Harrow, rotary, J. R. Hicks
Hat pouncing machine, H. Griffin.
Hay rake, horse, Kissner & Gromme.
Hay stacker, D. D. Domas. ........ccoeeee vivnnn went &
Header and thrasher coupling, combined, D. Best 369,438
Heating apparatus, G. H. Benjamin..... .. 369425
Heating apparatus, electrical, A. H. Buckelew.... 369,432
Heel plates, machine for attaching, F. H. Rich-

ards
Hinge, I.. H. Lempert
Holder. See Bicycle holder.

Broom or mop holder.
Hook. See Snap hook.
Hopple, E. W. Parrish
Horse power, Hohlfelder & Carpenter.
Hot air furnace, G. Stephenson . 869,480
Hub, vehicle, M. B. Mahurin..........coivvenins s 369,538
‘Ice and slush melting attachment, J. N. Briggs.... 369,389
Ice creeper, R. Heunsch. .. 369,522
Ice sawing machine, G. Trahan...... . 369,415
Incrustation preventive, 1'. Dooley ........ .. 369,325

Book holder.
Ribbon holder.

.0 369:548
369,449

Indicator. See Automatic indicator.

Injector, automatic oil, P. Hubert... . 369,524
Insulator, E. T. Greenfield .. 869,447
Iron. See Sad iron. Soldering iron. Staple pro=~

tecting iron.
Iron or steel direct from the ores, app‘ai‘atus for
producing malleable, C. Husgafvel.............
Iron, reducing’and melting magnetic oxide nf, W. °

Jack. See Carriage jack. Lifting jack.  Wagon
jack.
Jewelry, manufacture of shell, C. Mcegling.. 369,649

Key tastener, S. H. Paulmier.................
Knpife attachment, skinning, D. J. Brougher.
Knitted drawers, lady’s, J. Persch.........
Knitting machine, straight, R. Klinger.
Krotophone, F. C. Watkins
Krotophone receiver, ¥. C. Watkins.
Ladder, step, W. R. Allan..........cceeuaeee
Lamp, are, D. J. Hauss
Lamp, electric, O. P. Loomis..
Lamp, electric arc, H. I.emp...........
Lamp, petroleum, W. E. A. Hartmann.. .
Latch, gate, 1. Martin. ........ccooeiiiiiiiinioinnnens
Lead armored conductor and making the same,
T. G. Turner..............
Life preserver, Creamer & Leach
Lifter. See Transom lifter.
Lifting jack, F. Kellogg....
Lifting jack, W. F. Knowlton...

369,468
369,314
... 869,549
.. 369,38

. 869,377
. 869,378
369,491
369,640

Lightning arrester, A. B. Depuy.. . 369,436
Lights, feed mechanism for arc, W. W. Street.. 369,568
Lime or cement, mianufacture of, H. Mathey,

369,353, 369,354

Lock. See Combination lock. Railway turntable
lock.

Lumber assorter, Phillips & Whnley .
Medicine case cr satchel, D. L. De Myers...... ceee
Metal. rolls, apparatus for transferring the pro-

ducts of, ¥". H. Daniels........ terersesinaseeseses 360,508
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Metal slitting machine, J. Vermeulen.... .
Micrometer gauge, J. Moffitt
Mill. See Curd mill.

Mould.- See Clock case mould.

Music, appliance for hoiding sheet, C. F. Lancas-

Musical instrument, mechanical, J. E. Treat
0Oil cloth, manufacture of, 0. I.. & 1. H. Storey.
Oiler and attachment for vehicles, J. Butche:
Organ stop knob, R. Alden...... «
Ornamental frame, L. M. Pratt..
Packing, piston rod, Small & Warner.
Pad. See Collar pad.

Pails, heating device for dinner, F. W. Seymour.. 369,412

Paint and paint compounds, G. W. Banker .. 369,385
Paper pail cover, T. F. W, Schmidt...... .. 369,559
Pavement, E. A. Snow . 369,478
Pea shooter, J. L. Vallier.. .. 369,485
Pen, fountain, E. Marble, Jr.... . 869,351

Pencils, etc., sharpener for, O. Mussinan, Jr .. ... 364,652
Photographer’s bag case and plate holder, Koppe

. 369,646
369,515
. 369,574
569,336

Photographic camera finder, W. H. Fulle
Pipe coupling, A. Wilbur....... ........
Pipe wrench, W. Gormley..

Pipes, machine for threading sheet metal, F. K.

Pitchers or other vessels, guard for water, S.
WHhinery....oooe cv viiiiiiiiiiiiiiins cieiienn o
Plaiting and- machinery therefor, method of, N.

Planter, corn, W. Dunkle..
Planter, seed, J. Campbell
Planter, seed, D. Leblanc..........cceeeeenrienaennnn
Planters, dropping attachment for corn, J. M.

Plow, T. Brunner.
Plow, C. Engel.....ccovvvvvnnnne. veveen
Plow and harrow, combined, W. P. Clark.
Plow and seeder, combined, B. F. Parks..
Plows, frame for, sulky, E. L. Clancy...
Polishing lap, G. E. Brown
Post. - See Fence post.
Potatodigger, A. C. COllin8......ccovvreviiennrennens
Powder. See Effervescent beverage powder.
Power. See Auger power. Horse power.

Press. See Baling press. Cigar press.

Pressure regulator, automatic, Schmidt & Christ.. 369,474
Projectile, J. MCCreary......ooveveeenniniinee voeens 869,459
Protector. See Skirt and stocking protector.

Tree protector.
Printing, M. D. Wilkins
Printing block, J. R. Cummings.
Printing block, metallic, J. M. Hawkes.
Printing plates, manufacturing, T. J. Bicksler.
Pulley, wooden, Casada & Henderson. . 369,556
Pulleys, frame for sash, D. C. Lyon . 869,648
Pumps, gearing for operating windmill, J. E. Jor-

cee o.. 369,575
369,632
. 869,521
. 869,580

15 T 369,602
Pumps, motor for operating, Downey & Collier.... 369,634
Punching machine, A. Gay.....c...ccviieviiennnnns 869,597
Punching machine, gang, F. Kohler........ ....... 369,344

Rail. See Railway rail. Railway guard rail.
Railway crossing gate, Thelen & Cluever.......... 369,621
Railway gate, B. E. Wells................ 869,624

Railway guard rail, F. X. Georget.
Railway rail, street, D. C. Cregier
Railway, street, D. C. Cregier..

Railway switch, J. Donovan...... 869,633
Railway system, endless, L. Goddu . 869,335
Railway tie, J. H. Cofman..-...... » 369,501
Railway train signal,C. M. Radford. . 869,657

Railway turntable lock, W. H. Inloes et al.......... 369,527
Rake. See Hay rake.

Reclining chair, Scarritt & Mosley.......ccccoveenenn 369,558

Reel. See Fishing line reel. .

Regulator. See Electric machine regulator. Gas
regulator. Gas pressure regulator. Pressure
regulator.

Rein guide, N. D. NObl€...ceeerrierrniiiennnininn oun 369,465

Ribbon holder, G. A. Loyd. 369,587

Rock drill, diamond, W. Odgers 369,654

Rod. See Blind slat rod.

Roller mills, feed mechanism for, C. Poister....... 869,551
Rolling ribbed plates, device for, J. D. Ellis.. . 369,328
Rolling seamless tubes, machine for, W. H. Ap-

13 =3 0« . 369,311
Rope machine, straw, Stephens & Carter. . 869,479
Rotary engine, Perrott & Warrington... . 369,469
Rule, pocket, E. R. Billings.......... . 869,499
Sad iron, A. Rosa........... . 869,556

Sad iron, N. R. Streeter.
Sash fastener, W. H. Weddington
Sash fastener, K. O. Weydell..
Satchel, H. & 1. Scheuer......
Sawmill carriage, W. Gowen....
Sawmill dog, W. Gowen

. 369,569
. 369,670
. 369,418
. 869,472
. 369,518
. 369,517

Sediment trap und solution clarifier, M. H. Lev-
. 869,457
369,395

Seeder and harrow, combined, G. D. -Carmer. .
Seeders, pulverizing attachment for, A. Torger-

Sewing machine loop takers, mechanism for im-
parting variable motion to, A. Steward.
Sewing machine, shoe sole, E. H. Smith . X
Sewing machine trimmer, Muther & Woodward. 369,653
Sewing machine trimming attachment, C. G.
RULZ... ceiiiiiiiiiiiis ciiiiiiii s

Shingle, metallic, H. Smeeton.............
Shingle sawing machine, W. J. Tunmore.
Shoe soles, roll for buffing, Fox & Pope
Shovel blanks, machine for splitting the tangs

and forming the sockets of, I1. M. Myers......
8ign or signal, A. R. Pullin
Signal.

369,360
ceeieieteeaiienns 369,614, 369,615

See Railway train signal.

Skirt and stocking protector, G. H. Lasswell...... 369,535
Slates, pencil holder for, C. E. Swaney..... .. 369,663
Sled, Moulton & Rempis.......c...vu0ee . 369,359

.. 369,516
.. 369.617

Snap hook, B. D. Geib..........
Soldering iron, C. G. Sneider..

Bpark arrester, J. M. C. TYDer. ... .ccceevnvenecnnns 369,483
369,340

Speaking tube attachment, J. E. Kelly..............
Spinning machines, saddle for top rolls of, E.

8quare, surface gauge, an
_ "G. Nicolescu
Stall, cattle, J. Gibbs.
Staple protecting iron, C. H.
Bteamboiler, J. Gamgee........ ........
Steam boiler, C. J. M. Hayna..
Steam engine, J. 0. Fogarty...
Steam engine, compound, M. Young
Steam generator, H. C. Holloway.
Stocking, N. T. Folsom...... .....
Stone sawing machine. W. Murphy ..
Stopper. See Bott:e ... spper.

8tove, M. L. Ramey

Btove back, W. C. Metzner..... eovececenasetiteniens 369,356
8tove grate, A. L. GOOdeNOW..........ccceuvuenennnes 369,334
Stove heating ap aratus, H. Schreiner. .

Stove, oil, A.F. Zlmmerling............. o ... 369,420, 369,422

Stovesor fire boxes, gas connection for hot blast,

H. Keénnedy...... 369,341
Stoves, stack connection for hot blast, H. Ken-
nedy...... Ceettetietieiieieienateteonnns . 869,842

Suspension device, Evarts & Fisher. ........ . 369,509
Switch. See Railway switch.
Tablet, ornamental, E. C. Meeker........ .
Tag, marking, S. Dancyger.........
Telegraph, printing, W. B. Wood.
Telephone, F. C. Watkins..............
Telephone transmitter, F. C. Watkins...... .
Thill couplings, anti-rattler for, S. J. Bingham,
869,427,
Thrashing machine, Thull, Jr., & Weber...........
Tie. See Railway tie.
Time recorder, A. Hooper................
Toy, mechanical, F. J. & A. S. Totten
Transom lifter, G. W. Wright..... eene
Trap. See Sediment trap.
Tree protector, Rowe & Hetrick
Trucks, safety guard for railway, F. S. Tull
Truss, G. Reno.............. .
Truss, J. O. Stephens.........
Type writing machine, T. E. Enjalbert...
Umbrella and care,; combined, C. E. Vail. .
Umbrellas, etc., retention device for, W. H. Bel-

3 1« e N . 369,887
Valve for water pipes, W. Kaiser.. 369,528
Valve, steam-actuated, M. Schultz....... coseennses 869,659
Valve, steam engine, C. C. Poole................ eeee 369,552
Valve stems, supporting mechanism for, E. P.

MODTO€...uuuunrenniaaaniennees sannsa-sane eecenes.. 369,358

369,640,
Veneer drums, machine for forming, Godfrey &

Velocipede, J. M. Marlin

Halstead
Vignetter, H. Kuhn .
Voting and recording apparatus for legislative

bodies, B. S. Molyneux

. 869,638

Wagon block, log, L. Stewart 369,661
Wagon brake, C. V. Pugh.. 369,363
Wagon jack, J. W. Epperson 369,330

Wagon seats, constructing, J. Q. Flint
‘Washing machine, H. Bauerfeind...
Washing machine, I. V. Montanye....

‘Water closet valve, J. F. Bryant.
Water meters, magnetic register connection for,

Dietzman & Cresgey.....ccieeiveeniinieesiieennns
Weighing machine, automati¢ grain, Weber &

Harrison .. ceresecaccaraas «. 869,486
‘Well drill, expansion, W. S. Green. . 369,403
Well drilling machine, J. lmler........ . 369,339

Well sinking machine, Walker & L.ockwood
Wheel, G. A. Barton
Wheel, G. W. Howell ..
Wheel fender, P. Portoi
Whiffietree, J. H. Woodard
Windmills, automatic regulator for, R. A. Rey-
...... o.... 369,366
Windmills, automatic stop for, J. G. Chapman.... 869,567
‘Window, picture, or other frame, J. 8. Ford.......
Wood, machine for cutting, bundling, and binding
fire, F. Kingston.....cccveiiiiiieiiiieniennnnnnnns
Wrench. See Pipe wrench.

Yoke and pole tip, neck, R. E. Lundin.............. 369,606
DESIGNS.

Badge, N. Carman.......c.cceeeeveneenennnanns +...17,678, 17,679

Bottle, T. W. Powell.. .. 17,700

Bottle, H. H. Warner.. ........ . 17,69

Button, etc., sleeve, J. W. Miller. .. 17,691
Carpet, H. Hunt....... ceoiiiiiieiiiiennenniiianenn .. 17,681
Collar, lady’s, M. Noulett............cciviivannnn R
Costume, girl’s, E. L. Jenkins..
Qil cloth, C. T. & V. E. Meyer

Skirt, walking, J. Shiels................c.ooil
Stove, heating, J. E. Reiffenstine
Type, font of printing, E. Lauschke.....

Wagon bodies, corner post for, C. Couta 17,697

Watch case, W. Hayes. 17,680

‘Wrap, lady’s, E. Roys... « 17,694
TRADE MARKS.

Brushes, toilet, Newman & Kinkele..... 14,738

Curs, stock, G. D. Burton............... .
Chairs, folding reclining rocking, P. C. Lewis
Compound for the cure of liver and kidney com-

plaints, C. R.CTOW....cooiviiiiiiiiinns cevennnn.,.
Corn starch, Sleeper Starch Company...............
Cutlery, A. Field & Co
Deodorizers, L. 8. Overton.
Horse blankets and horse sheets, W. Ayres &

1 0 1 oo 14,722

Lamps, glass chimreys for kerosene or petroleum,
Jones, McDuffee & Stratton.......cceeeeeevnennas 14,734
Liniment, F. C. Herrington.......c.ccoveveeeeeiecannas 14,731

Medicine for malarial and kindred diseases, Kas-
kine Company.....cceceeecees .

Musical instruments, wind, F. Besson & Co......... 14,724

Oilstones and whetstones, A. F. Pike Manufactur-

ing Company.. .. 14,740
Pills, alterative and liver, J. H. Stout............... 14,145
Pottery for table use, Jones, McDuffee & Stratton. 14,735
Remedies for gonorrhea, Ragan & Jordan 14,741
Specific for bronchitis and laryngitis, Broncho-

CUra COMPANY..cuuieieririieernieeresderesnscreenes 14,725
Starch, laundry, Sleeper Starch Company...........
Stoves, ranges, and heating furnaces, heating,

cooking, gasoline, and 0il, Smith & Anthony

Stove Company
Watch movements which have been adjusted to

heat, cold, isochronism, and position, E. How-

ard Watch & Clock Company................ eieee
Watch movements which have not been adjusted,

E. Howard Watch & Clock Company.. .. 14,732

Woolens, worsteds, overcoatings, cloakings, and

A Printed copy of the specitications und drawing of
any patent in the foregoing list, also of any patent
issued since 1866, will be furnished from this office for 25
cents. In ordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. Wealso furnish copies of patents
granted prior to 1866: but at increased cost, as the
specifications, not being printed, must be copied by
hand. :

Canndian 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. 1f complicated, the cost will be a little more. For
full- instructiona address Munn & Co., 31 -Broadway,
New York., Other foreign patents may also beobcained.

Wdverfisements.

inslde Page, each insertion - - = 73 cents a line.
Back Page, each iusertion « - - $1.00 a line.

The above are charges-per agate line—about eight
words 1er line. This notice shows the width of the line,
and issctin 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.

SEBASTIAN, MAY & CO'S
Tmproved Screw Cutting

LATHESwwr

Power

Drill- Presses, Chucks, Drills,
Dogs,and machinists’and ama-
ccurss outfits, Latheson trial.
Zatalt‘?ﬁues mailed on application

185 W.2d St., Cincinnati, O «

““MORAL:

INSURE IN THE TRAVELERS.”’

The Do Resndine Themanei,

This thermometer gives
a permanent and continu-
ous record in ink of the
temperature. The chart
indicating hours of the day
3 und days of the week gives
B} the degreesof temperature

) from 20° below zero to 110°
above. All instruments
f are accurately adjusted
and warranted. The re-
cord is easily read and ab-
solutely correct. Sold by
the leading instrument
dealers and opticians
throughout the United
Statesand Canada, and by

Draper The DRAPER
i Recording MANUFACTCRING CO.
Thermometer. Owners of the United
- — et States and foreign patents,
L - ppseeenl 152 Front Street, New York.
Size 14x20 in. Patented. Copyrighted.

TRON AND STEEL ANALYSIS. A PA-
Eer by J. J. Morgan, giving instructions for the estima-
ion of graphite, silicon, sulphur, ma‘t,avgsnese phos-
phorus and carbon in iron end steel. ith 2 iltustra-
tions. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 603. I'rice 10 cents. ‘To be had-at this office
and from all newsdealers.

ARMOR-CLAD SHIP VICTORIA. ‘DE-

scription of the vessel, account of the launch, and
speech of Sir William Armstrong on the occasion. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT. No.
603. Price 10 cents. To be had at this office and from
all newsdealers.

EXCELLENT BLACK COPIES of anything written or
drawn with any Pen (or Type Writer) by the Patent
ed by

Only equal
A“To Lithograp uya
Specimens Free.

AUTOCOPYIST CO., 166 William Street, New York.

SYSTEMS OF DISTRIBUTION OF

Electricity.—A lecture by Elihu Thomson, delivered in
the Sibley College course. The series, multiple arc. ser-
ies multiple and maitiple series. accumulator and induc-
tion systems described, and their advantages and disad-
vantages discussed. ith 18 figures., Contained in
SCIENTIFI® AMERIOAN SUPPLEMENT, No. 603. Price
10 cents. To be had at this office, and from all news.

dealers.
Bridge Store "No, 16,

08 BAND MACKIVERY st

HYDROGEN GAS, PROCESS AND AP.
g‘z‘tlmtus for Producing.—By C. M. Tessié Du Motay.

11 description of a process for producing hydrogen by
the conversion of superheated steam carrying with it a
certain amount of naphiha vapor or its equivalent, in
the presence of highly heated lime. By means of the
apparatus here deseribed and illustrated hydro%en gas
can be continuously produced by the employment of two
sets of superheaters and two converting furnaces, which
can be alternately used. Illustrated with nine engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 241. Price 10 cents. To be had at this office
and from all newsdealers.

Lists sent.
N.Y.Machinery Depot,

WAN'I‘EI)—Agents to sell PRATT'S PATENT
BUTTON FASTENER. Address PRATT
MANUFACTURING CO., Boston, Mass.

ON VIRULENT DISEASES, AND ES-
ecially on the Disease commonly called Chicken
holera.—By M. Pasteur. An important paper in which

are presented by the author certain new facts which

throw an unexpected light on the problems raised by
the study of virulent diseases: these facts haying been
ascertained by a recent careful investigation of the fear-
ful. poultry disease known as * Chicken Cholers,’” and
the results of which investigation are herein given in
detail.” Contained in SCIFNTIFIC AMERICAN SUPPLE-

MENT, No. 24%2. Price 10 cents. To be had at this

office and from all newsdealers.

THE CHERPEST ANDL BEST !

Ko ENarAVING ©-

. 67 PARK PLACE,NEW YORK:

A S P
i ENGRAVING FOR ALL ILLUSTRATIVE ANO
H . -ADVERTISING PURPOSES

AMERICAN SUPPLE-
MENT. Any desired back number of the SCIENTIFiC
AMERICAN SUPPLEMENT can be had at this office for
10 cents. Also to be had of newsdealers in all parts ot
the country.

SCIENTIFIC

GEBRSOLL ROCK DRILL CO.,
10 PARK PLACE, NEW YORK.
Improved ‘‘Eclipse *’
ROCEK DRILLS,
For Mining, Tunneling, Shaft-
inking, Quarrying, ubmarine
drilling, and for all kinds of rock ex-

cavation.
“ Straight Line’” ATR COMPRESS-
ORS, Boilers, Steam and Horse Power

Hoists, Electric Blasting Batteries

and General Mining Machinery,
Send for full deseriptive Catalogue.

THE NEW TAY BRIDGE. ILLUS-
tration of brief description of this recently finished
structure. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. §02. Price 10 cents each. To be had at
this office, and trom all newsdealers.

Print Your- Own Cards!

Press $3. Circular size $8. Newspaper size $44
Type setting easy, printed directions. 8end
2 stamps for list presses, type,etc., to factory.
KELSEY & CO., Meriden, Conn.

THE PLATTSMOUTH BRIDGE~—FULL
description of the new and imﬁgrta_nt railway bridge
constructed over the Missouri River at Plattsmouth,
Neb., from plans by Chief Engincer George S. Morison.
Locomotion. General description. Foundations. Ma-
sonry. _The superstructure. Viaducts. Deck spans.
Channel spans. Steel. Floor. Illustrated with eight
figures, showing: perspective view of bridge; vertical
sections; caissons; piers; and map showing location of
bridge. Contained in SCIKNTIFIC. AMERICAN SUPPLF-
MENT, No. 283, Price 10 cents. To be had at this office
asnd from all ne ers. "Another article (lllustrated)
on the same subject maybe found in SUFPLEMENT, No.
R71. Price 1) ceats.

© 1887 SCIENTIFIC AMERICAN, INC.

CARE OF THE INSANE.—A PAPER BY
H. Warner, M_.D., Superintendent of the Illinois South-
ern Hospital for the Insane, detailing the results of an
experiment having an important bearing on the prob-
lem asto the best mneans of caring for and treating the
insane. Contained in SCIENTIFC AMERICAN SUPPLE-
MENT, No. 321, Price 10 cents. To be had at this
office and from all newsdealers.

ASTRONOMICAL REVELATIONS

in which the true physical causes of the precession of
the equinoctial points; the apparent secular accelera-
tion of the moon’s mean motion; the decrease in the
obliquity of the ecliptic; the apparent aberration of the
stars; and the apparent nutation of the earth’s axis; are
now, for the first time. made known and explained. To
which is added a theory of the physical nature of the
fixed stars.- Crown 8vo. 62 pages, half morocco. price,
$2. EDWARD DEXTER, 1215 Broadway New York.

THE CONTAGION OF CONSUMPTION.
—By James T. Whittaker, M.D. An interesting discus-
sion of the specificity of the tuberculous virus. The
views of the older writers. The insight obtained intc
the nature of tuberculosis in modern times through
scientiticexperimentation. The close analogies between
tuberculosis and syphilis. The symptoms of each. No
such thing as predispQsition to either disease. Both
may be inherited, Ket in majority of cases are acquired.
Various ways in which tuberculosis may be acquired b;
those in whom it is not hereditary. The future outloo
for the therapy of the disease. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 24 3. Pricel0cents. To
be had at this office and from all newsdealers.

"

2000 Fine Black copies of Writing, Drawing, Musie.
AUTOMATIC Works automat-

ically with won-
COPIER

deaful _g_recislon
FAST AUTOMATIC 0., amrbera Ro LTy

2 New Chambers 8t , N. Y.

Valuable Patent For Sale.
The Adjustable School Seat and Settee, illustrated on

e 194, Will sell Staterights or entire patent. Addre:
f{%lCHARDI. P, 0. BoxgﬂS, New Yorkl.’ -
Encyclo- Diamond Book free,
pedia of Drills and 25¢. for
700 Engrav Lightning mailing it.
ings of Hydraulic American
WELL WELL Well Works,
TOOLS, Machines Aurora, Il1,

PANAMA CANAL.—A PAPER BY DR.
W. Nelson on some of thedifficulties to be overcome in
the prosecution of this work. Damming the Chagres
River. Extent of the earth cutting. Ocean tides. The
climate. Prevalent diseases. Cost of the canal in lives.
Cost of the work. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 603. Price 10 cents. To be had at
this office and from all newsdealers.

For 38 cents, agents’

440

ORT“ KNOW|N t terms, and a -

l)-ale cloth book, postpaid, containing a mile
ion tacts and 50 full-page colored maps. Agents
wanted everywhere. G.Ogilvie, 216 Lake St.,

THEORY OF UNITS. BY G. SZAR-
vady.—Measurement of a magnitude. Fquations be-
tween concrete magnitudes. Absolute units. History
of the C. G. S. system. Kundamental and derived units.
Geometricul, Mechanical and Electric units. Criticism
of the C. G. S. system. Contained in SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 606. !'rice 10 cents. To be had
at this office and from all newsdealers.

PRINTED ENVELOPES.

Our Special Facilities enable us to produce fine
Cut work. Note, Ietterand bill Heads at Low Prices.

American Mfg, Co. Charlton, Mass.
GOVERNMENT BREEDING FARM FOR

Cavalry Horses. A paper by Lieut. S. C. Robertgon. U.
8. A.. outlining a plan for the establishment of a breed-
ing farm for horses maintained and contro led by the

overnment, and discussing the economic features of
the scheme. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 606. Price 10 cents. To be bhad at this
office and from all newsdealers.

hicago, I11.

CATALOGUES FREE TO ANY ~ADORESS

SEWAGE DISPOSAL BY JAMES

Craggs. A condensed but clear description of the plan
of sewage and sewer disposal adopted for the Sheldon
and Easi Th_lcklg Local District. Description of main
drain, subsiding tanks, under drainage, and surface pre-
paration. A valuable paper, showiag one of the best,
most effective, and most economical methods of sewers
age and drainage for towns and villages. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 257. Price
10 cents. To be had at this office and from all news+

dealers.
STEAM ENGINES.

Horizontal and Vertical.

)
N,

Dredging Machinery,
Flour, Powder, Slate and
Elhn Mil IVlncIIIIineln'y, Tur-

ine Warer \\ heels,

York mfg Co., York, Pa. U.8. A.

CHEMISTRY OF BUILDING MATE-
rials. The bearings of chemical science on certain promi-
nent materials used for building purposes, such as stone
limes, mortars, cements, brick, marble, etc. 1. A brie!
account of the general principles of chemistry. The
chemical substances which enter into the composition of
the above-named materials, their characteristics, and
directions for ascertaining their presence in any mineral.
2. Examination in detail of the several varieties of stone
found in the earth, poth as regards the proportions of
their constituents,and their chemical and other proper-
ties. Contained in SCIENTIFIC AMERICAN SUPPLEMENT,
No.279, Price 10 cents. 0 be had at this office and
€rom all newsdealers.

ELECTRIC LICHT AND POWER.
Edco System of Arc and Incandescent Lighting. Direct
or in connection with the Storage Batteries i
of the Electrical Accumulator Co.
Dynamos, Motors, Lamps, Batteries, and General Elec-
- trical Supplies.

| Electro-Dynamic Company, 224 Carter. 8t., Philadelphia.
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SOME

CHOICE TECHNICAL BOOKS.

ANDRES.—A Practical Treatise on the Fabrication of
Volatile and Fat Varnishes, Lacquers, Siccatives, and
Sealing Waxes. Edited by Wm. T. Bran
trated. 346 pages. 12mo, . . . . .«

BIRD.—The American Practical Dyer’s Companion,
embracing over 800 receipts, accompanied by 170 dyed
samples of Raw Materials and Fabrics. y F. J.
Bird, Practical Dyer. 338 pages. 8vo, . . $10.00

BRANNT.—A Practical Treatise onthe Raw Materials
and the Distillation and” Rectification of Alcohol, and

Illus-
2.50

the Preparation of Alcoholic Liquors, Ligueurs, Cor-
dials, and Bitters. 81 engravings. 330 pages. iixélgd

BRANNT.—A Practical Treatise on Animal and Vege-"

table Fats and Oils: comprising both Fixed and Vol-
atile Oilg, their Physical and Chemical Properties,
the manner of extracting and refining them, and
Practical Rules for Testing them;_as well as the
manufacture of Artiticial Butter, Lubricants, etc.
Edited chiefly from the German. By Wm. T. Brannt.
Illustrated by numerousengravings. About600 pages.
8vo. (In press.)

CREW.—A Practical Treatise on Petroleum. By Ben-
jamin J. Crew. With an appendix-on the Oil Regions
and the Geology of Natural Gas. By Chas. A. Ash-
burner, Geologist in charge Pennsylvania Survey.
Illustrated by 70 engravings and 2 plates. 508 pages.
8vo, e e e e e $F4.50

CRISTTANI,—A Technical Treatise on Soap and
Candles, with a Glance at the Industry of Fats and
Oils. Illustrated by 176 engravings. 581 pages. gvgd

7.

CRISTIANI.—Perfumery and kindred Arts. 398 pages.
8vo, . . . . . . .« . . . $5.00

3%~ The above or any nf owr Books sent by mail free of
Posrigge, at the publication prices, to any address in the
world.

8#F~ Our New and Revised Catalogue of Practical and
Scientific Books, 8) pages.8 o. and our other Catalogues and
circulars, the whole covering every branch of Science applied
to the Arts, sent free and free of postage to any one in any
part of the world who will furnish his address.

HENRY CAREY BAIRD & CO,,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St.,, Philadelphia, Pa., U. S. A.

LOCALIZATION IN THE CORTEX
Cerebri. A paver by L. C. Gray, M.D., discussing the
present state of our knowledge concerning cortical lo-
calization. With 7 figures. Contaived in SCINNTIFIC
AMERICAN SUPPLEMENT, No. 606. Price 10 cents. To
be had at this office and from all newsdeulers.

AGENTS

WANTED (Samples FREE) for
Dr. Scott’s beautitul £lectric Cor=

A . sets, Brushes, Belin, Etc. No
risk, quick sales. Territory given, satisfaction gunaran-
teed. DR. SCOTT, 843 Broadway, N, Y.

International Exhibition

INDUSTRY, SCIENCE, and ART,
KELVINGROVE PARK, GLASGOW, 1888

Patron Her Most Gracious Majesty the Queen.

Honorary President His Royal Highness the
Prince of Wales, K. G., 11, T

President, Sir Archibald C. Campbell of Blytheswood,
Baronet, M.P.; Chairman of Executive Council. The
Honorable Sir James Kiny; ot Campsie, L.I.D., Lord Pro-
vost of Glusgow; Secretary, Wm. M. Cunningham; Gen-
eral Manager, H. A. Hedley.

The classification_includes Africulture, Horticulture,
and Arboriculture, Mining, Civi Engineerinf, Naval Ar-
chitectureand Engineering, Machinery of all kinds, Rail-
way Plant and Road Carriages, Chemistry and Allied
Industries, Food and Drink, Industrial Design and Man-
ufaotures. Education and Music. Fine Arts—Women’s

.Industries Section. ArtisanSection—Power, Steam, Gas,
and Water free.

.'The building and grounds cover sixty acres. Applica~
tion for space must be mad e before November 1, f) 7.

Offices—27 St. Vincent Place, Glasgow.

Prospectuses and application forms can be obtained
from A. MacCorkindale, Mutual Life Insurance Co., 32
Nassau Street, New York.

Arrangements have been made with the State Steam-
ship Company. the Anchor Line, the Allan Line, and the
Cunard Line for the carriage of exhibits at special terms
to and from Glasgow.

The city of Glasgow is the second largest city in the
British Isles, and the main starting point for the Tour-
ists’ route to the Highlands of Scotland.

'WEBSTER'S UNABRI

DGED DICTIONARY.

out Patent Index.

best practical English Dictionary ex-
‘.ﬂe—Qne-rwgy Review, London.

It has 3000 more Words than any other Am.

Dict’y, and nearly 3 times the number of En-

gmvings. “Jt is an ever-present and reliable
chool-master to the whole family.”

The latest issue of this work comprises

A DICTIONARY

containing 118,000 Words, and 3000 Engravings,

A CAZETTEER OF THE WORLD

25,000 Titles, with pronunciation, &c., (recently added) and

A BIOCRAPHICAL DICTIONARY

nearly10,000 Noted Persons; also various Tables,

ALL IN ONE BOOK.

: . v Y T . d is
bst hority in the Governmient Printing Office and with the U. S. Supreme Court, an
Webs sécl:nigggggg bAy}l tthgrStgténSup%ts of Schools in 36 States, and by the leading College Presidents.

Published by G. & C.

MERRIAM & CO., Springfield, Mass.

he World’s Ash Sifrer is the only one made that
has a self-dumping ¢ylinder which sifts without dust,
and dumps the coal and ashes in separate boxes without
opening. It has not a sg:ring, or slide, or complication
o?any kind to get out of order, and with ordinary care
will Jast for years. Patent forsale. .
W.T. ADAMS, House of Refuge, Baltimore, Md,

DYNAMO -ELECTRIC MACHINES.—A
study of the leading types of these apparatus. Illus-
trated with 13 engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 604, Price 10 cents. To
be had at this office and from all newsdealers.

AND FINE GRAY IRON ALSO STEEL

T/E-AB,LE ) CASTINGS FROM SPECIAL

prnd ) ST ERNS
- o FINE TINNING Japa = PA
| Mﬂs DEVUN X Cod FINISHING . yAF”‘JNIS
o THO LEHIGH AVE. X AMERICAN ST PHILA. *___

PRESERVATION OF RAILWAY TIES
and Timberby the use of Antiseptics. A paperbyJ.P.
Card deseribing the method of treating wood by the
zinc-creosote process, ard giving an account of some of
the results reachea by the use of it. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT, No. 607. Price 10
cents. To be had atthisofficeand from ail newdealers.

Ry Lﬂ BIBB’S (dlebrated Origluay
= 1’BALTI"_‘EORE ’
IRE-

ruacki HEATERS
To warm upper ndl wyerroor s
The Handsomest and Must Eco-
nomleul Coal Btoves in the world,

B. C. BIBB & SON

Stove Founders, Baltimore, Md,
MARBLEIZED SLATE MANTELS
Now and Beautiful Designg,

WATERBURY MALLEABLE IRON COMPANY,
WATERBURY, CONN.

MALLEABLE
GRAY
CASTINGS.

FITTINGS for STEAM, GAS & WATER.
SOME O+ TAE CONDITIONS AFFECT-

ing the Distribution of Micro-organisms in the Atmos-
phere.—A lecture by Percy F. nkland, Ph.D. Pas-
teur’s experiments. Tyndall’s experiments. Miquel
and Freudenreich’s experiments. Solid cultivating me-
dia. liesse’s'method. Micro-organisms at different alti=
tudes. Micro-organisms in sea-air and in the air of
buildings. Late improvements in apparatus and meth-
ods. th one figure. Contained in SCIENTIFIC AME!I 1~
CAN SUPPLEMENT, No. $04. Price 10 cents. To be had
at this office and from all newsdeulers.

= B

FMAGIC LANTERNS.

QUR PETROLEUM LANTERNS HAVE THE FINEST LENSES
AND THE LAMPS ARE UNRIVALLEDFOR
POWERFUL WHITE LIGHT. Yy
N CHOICE STOCK OF
VIEWS COLORED. -
ANDPLAIN

AND IRON

P Manufactured by

WEITMYER PATENT FURNACE
BOILERS OF EVERY DESCRIPTION.
IDE Automatic Engines, Traction and Portable Engines
STEAM ROAD ROLLERS.
Foundry and Machine Department,

isburg, Pa., U. S. A.

TRADE MARK
881°21 INNF iV

Section of Copper-Wire-sSewed
cone mllﬂ“e?s and other hard places.

S &
X " N, 11
‘W‘i&ﬁ’ CHERCULES® Lacing.

¢ N

Light Double Belting, specially adapted to use on
Mwanufactured by the PX’GE BI'IL’I‘Il\pG CO., Con=-

Also manufucturers of Staple and Speci'a Ggades of Leather Belting and the

end for Catalogue No. 23.
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DIPHTHERIA. — A PAPER BY DR.
Carl Bunsen, giving the results of his nieroscopical re-
searches into the cause, origin and propagation £ this
dread diseas>. With $ figures. Contained in SCIENTIFIC
AMEXICAN SUPPLEMENT, No. 64%. Price 10 cents,
To be had at this office and from all newsdealers.

Steam, Air and Gas pumps of fmprov-
ed construction, requiring about 2 h.p.
to run and delivering cool air. Direct.

acting up to 1bs. Geared up to
1,500 %bs. Blowing engines up to 40
cubic' feet per minute. acuum

umps. Hand fiywheel air pumps.
| orizontal lever air and gas pumps.
Steady blast power pumps, etc.

Pumps run by hydrant pressure, etc.

Address
H. WEINDEIL,
Manufacturer and Designer,
313 Branch Ave., Phila., I’n.

FOUCAULT'S CURRENTS. A PAPER
by Dr. A. Von Waltenhofen. describing a new apparatus
for the production of Foucault’s currents. With 3 fig-
ures. Contained in SCIKNTIFIC AMERICAN SUPPLE-
MENT, No. 603. Price 10 cents. To be had at this office
and from all newsdealers.

MACHINIERY, $15.
Contractors and Builders, CabinetMakers and
Jobbers in Wood or Metal, who
have no steam power, can, by us-
ing outfity of these machines, bid
lower and save more money than
by any other means for doing their
work. Sold on trial. Illustrated
Catalogue FREE.,

W. F. & JOHN BARNES CO.,
Addres; 1999 Ruby St., Rockford, Til.

ASPHALTUM AND THE PITCH LAKE
of Trinidad. By W. O. Crosby.—Origin of bitumens, As-
haltum, where found. The pitch lake of Trinidad.
ow the pitchis quarried. Origin of thelake. Contain=-
ed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 605.
‘Price 10 cents.. Tobehadat this office and from all
newsdealers.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
i8s 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 worid. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN.  And do not
let the advertising agent influence you to substitute
some other paper for the SCIENTIFIC AMERICAN, when
selecting a list of publications in wnica you decide 1t is
foryour interest to advertise. - This is frequently done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

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

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

To Skate Manufacturers.
Patents No. 286,199 and 287,198 are for sale. Corre-
spondence solicited. Address
R. C. HINDLEY, Racine, Wis.

LEO XIII. BIOGRAPHICAL SKETCH
of thereigning pope. With portrait. Contained in ScI-
ENTIFIC AMERICAN SUPPLEMENT. No. 604. Price 10
cents. To be had at this office and from all newsdealers

Themostsuccessful Lubricator
for Loose Pulleys in use.
VAN DUZEN’S PATENT

LOOSE PULLEYOILER.

Highly recommended by those who

have used them for the past two

yega. Prices very reasonable. Every
ser of machinery should have our

** Catalogue No. 55’ sent free.

VAN DUZEN & TIFT, cinnati. O.

INDUSTRIAL EDUCATION, té\ I;IhEVYl
Feature in. A description of the new system of han
educationadopted bypthe Society for Ethical Culture in
theinstruction of young childrenin the principles under-
lying all mechanical arts and occupations; an improve-
men% on the well known Russian system. With fifteen
diagrams showing the mode of instructionin the carving
of geometrical figures in m%?' Contained in SCTENTIFIC
AMERICAN SUPPLEMENT, No. 230. Pricel0cents. To
be had at this office and from all newsdealers.

. SUPERIOR .
Stationary Engines

§ with Plain and Automat-

§ ic Cut-off. Vertical and

L¥ Horizontal.

Penna. Diamond Drill Co.,
Birdsboro, Pa.

PERFECT
NEWSPAPER FILE

The Koch Patent File, for preserving newspapers,
m ines, and pamphlets. hus been recently improved
and price reduced. Subscribers to the SCIENTIFIC AM.
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can bé
supplied for the low price of $1.50 by mail, or $1.25 at the
office of this paper Heavy board sides; inscription
*SCIENTIFIC AMERICAN,” in gilt. Necessary for
every one who wishes to preserve the paper.

Address
MUNN & CO,

Publishers SCIE.ITIFIC AMERICAN.

AERIAL VORTICES.—AN ACCOUNT OF

the experiments of Mr. Chas. We}(her with a view to
elucidatirg the question of the formation of watere
spouts, whirlwinds, and hail. Illustrated with 9 engrave
ings. Contained in SCIENTIFIC_AMERICAN SUPPLE-
MENT, No. 605. Price 10 cents. To be bad at this office
and fromall newsdealers.

CHANDLER & FARQUHAR
177 Washington St.,
BOSTON.

New England Agents for

BARNES’ FOOT POWER MACHINERY
AND, DEALERS IN
Machinists’ Supplies ofEveryKind

Send two stamps for illus. catalogue.

FIFTY YEARS’ PROGRESS IN TELE-
graphy.—By W, H. Preece, F.R.8. An interesting his-
torical paper. Llmprovements ig apparatus. ele-
phones, Pneumatic telegraphs, Cables, Ruilwa{ tele-
graps. Capital invested in telegraphs. Contained in ScI-
EN'TTFIC AMERICAN SUPPLEMENT, No. 607. Price 10
cents. ‘To be had atthisoffice, and from all newsdealers.

PLAYS

THE GREAT TOWER AT PARIS.—
Description, by Mr. Eiffel, of the mode of construction
of the foundations of the great 984 foot tower. h
two illustrations showing sections of the caissons. Con-
tained in SCIENTIFIC_AMERICAN SUPPLEMENT, No.
607. Pricel0cents. To bebad at thisoffice and from
all newsdealers.

Telegraph alx’ad Electrical

al Batteries, Inventors’ Models, Experi-
33‘3&1 Work, and fine brass castings. 'Send for
gatalogue C. E. JONES & BRO. Cincianati, O
It is important to us that youmention this papers

Dialogues, Tableaux, Speakers, for
School,Club&Parlor. Bestout. Cata~
logue free. T.S. DENISON, Chicago, Ill.

THE BARAGWANATH STEAM JACKET

Feedwater Boiler and Purifier.

Boilsthe feedwater. Keepsthe boiler clean.
Saves boiler repairs. Saves from 15 to 40 per
cent. of fuel. Large heating surface. No ra-
diating surface. 0 _back pressure. Thor-
oughly utilizes the exhaust. Strong and dur-
able. Over 5,000 in use. Send for circular.

WM. BARAGWANATH & SON, 40 West
Division Street, Chicago,

AS. B. CROUTHERS, M. E., General East-
ern Manager, 112 Liberty Street, New York.

£ New Catalogue of Valuahle Papers

contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent

of charge to any address.
Fresof yMUNN & CO.. ¥61 Broadway, N. Y.
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Shafting and Gearing, Textile Machinery,

ELEVATORS, ETC.

THOS. WOOD & €O,
22d and Wood Sts.,
Philadelphia, Pa.

SHAFTING DEPARTMENT Couplings,

EDISON MACHINE WORKS.

Salesroom 19 DEY STREET

sl!angers, Shafting, Pulleys.

ND FOR CATALOGUE.
New York.

ICE & REFRIGE

© 1887 SCIENTIFIC

Machines. York Pa-
tent. YORK MFGY
CO.s York, Pa.

RATIN

AMERICAN, INC.

Proposals for_ three Overhead Travelling
Cranes complete, three Supports for such
Cranes, and one Iron Frame for a Building.

NAVY DEPARTMENT.
‘W ASHINGTON, July 23, 1887.
Sealed proposals will be received at the Navy Depart-
ment, Washington, D. C., until 12 o’clock noon, on Thurs-
day, the 15th day of September, 1587, at which time and
};la(m they will be opened in the presenceoi bidders, for
urnishing the necessary material and labor and con-
structing, delivering and erecting the iron work for the
supports of three overhead travelling cranes, the frame
of one building. and three overhead travelling cranes
comglete, including attachments pertaining thereto, for
the Ordnance Gun-shops at the Navy Yard, Washington,
D. C, in accordance with plans which may be seen, and
specific ations, copies of which, together with all other
information essential vo bidders, may be obtained at the
Office of the Civil Engineer at said Navy Yard. Propo-
sals must be made in accordance with forms which will
also be furnished on uoplication to that office.
Proposals must be made in duplicate and enclosed in
envelopes marked “ Proposals for Overhead Travelling
Cranes complete, for Iron Supports for such Cranes, and
Tron Frame for a Building,” :nd addressed to the Secre-
tary of the Navy, Navy Department, Washington, D.C.
The Secretary of the Navy reserves the right to reject
any or all bids, as, in his judgment, the interests of the
Government riay require.
LL1AM C. WHITNEY,
Secretary of the Navy.
NAVY DEPARTMENT,
W ASHINGTON, September 12, 18817.
The time for receiving proposals vnder the foregoing
advertisement is hereby extended until Tuesday, the 1st
day of November, 1887, at 12 o’clock noon, at which time

the bids will be opened.
JOHN G. WALKER,
Acting Secretary of the l.\fav'u.

Proposals for Steel Gun«Forgings for the Navy.
NAVY DEPARTMENT,
WASHINGTON, August 13, 1887.

Sealed proposals, from domestic manufacturers of
steel, to furnish twenty-two sets of steel forgings for
6-inch B. I.. rifle guns, all oil-treated, annealed, and in
accordance with drawings and specifications grepnred in
the Bureau of Ordnance, will be received at the Navy
De’})artxuent until Tuesday, the 27th day of Septemb er,
1887, at 12 o clock, noon, at which time the proposalswilf
be opened.

The kinds of forgings required and the estimated quan-
tities of each (aggregating aboutone hundred and thirtﬂ-
six tons), are set forth in the specitications, which,
together with blank forms of proposals and of contract,
and cojdes of the drawings and any other information
desired, can be obtained on application to the Bureau of
Ordnance, Navy Department.

The contract will be awarded for the forgings as a
whole. No proposal for less than the whole will be en-
tertained. nor will any proposal be considered unless
accompanied bg satisfuctoryevidence that the bidder is
in possession of a plant adequate to the production and
delivery of the required forgings. All the forgings de-
livered under the contract must conform in materia
manufacture, and quality to the aforesaid drawings an
specifications, and must successfuily pass the required
inspection and tests.

The successful bidderwill be required, within ten days
after notice ot award,to enter into a formal contract
binding himself to deliver one set of gun-forgings not
later than December , and not less than one set
every twenty-one days thereafter, and to complete the
deliveries within fifteen months from the date of the
comract. A bond,in a penal sum equal to 15 per cent. of
the total contract price, must accompany the contract.

Each proposal must be accomganied by a certified
check, payable to the order of the Secretary of the
Navy, in an amount not less than 5 per cent. of the total
amount of the bid. Checks of unsuccesstul bidders will
be returned within five days atter the bids are opened.
The check of the successful bidder will be returned
when he shall have executed the formal contract and
furnished the requisite bond. In case of his failure to
comply with this stipulation, the check will become the
pm{)erty of the United States.

All proposals must be in duplicate, enclosed in envel-
opes marked ‘‘ Proposal for Steel Gun-Forgings,” and
addressed to the Secretary of the Navy, Navy Depart-
ment, Washington, D. C.

The right is reserved to waive defects in form and to
reject any or all bids.

WILLIAM C. WHITNEY,
Secretary of the Navy.

SCIENTIFIC BOOK
CATALOCUE,

JUST PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

THE FLIGHT OF BIRDS.—BY A. C.
Campbell. An interesting paper, in which the author
explaing ‘the structure of the bird’s wing, and the
mechanical E)rmc;ples involvedin flight, and from thence
shows how the bird contrives to sustain itself against
gravity and to acquire any desired speed. Illustrated
with Tcuts, Contained in SCIENTIFIC AMERICAN SUP-
PLI'MENT, No. 298, Price 10 cents. Tobe had at this
office and from all newsdealers.

CHARTER'S GAS ENGINE.

The safest, most reliable and economical Motor in

existence.
Independent of Gas Works and Machines.
2to B H.P. So it can be used anywhere.

Makes its Own Gas
AT COST OF ABOUT

65 cents per M Feef.
A Saving of 2 to 85 per cent

guaranteed over all other Gas

Engines.

Chicago Agent: H. H. LATHAM,

42 Dearburn Street.
New York House: .
- 12 Cortlandt Street,

Williams & Orton Mfg. Co.

P. 0. Box 148. STERLING, ILL.
SEVERN AND MERSEY TUNNELS.

Full description of these two important engineering
works, with two engravings. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 604. Price10cents. To
behad at this office and from all newsdealers.

positiveiy cured by the great German

cATA R R H Remedy. Sample pkge. and book for

é&cts.instamps. E. H. MEDICAL CO., East Hampton, Conn.
throatand bronchial

coNsuMPTloN,troublesCuIed

Alate discovery. Sample bottlesfree with treatise containing
directions for home treatment. Give express office.
DR. WM. F. 6. NOETLING & C0., East Hampton, Conn.

Deafness Cured.

By usging the invention of a DEAF MAN by which he
cured himself. No case of failure yet reported. Send
for circular and %Lrticulnm to
B. N. HUESTIS EAR DRUM CO.,
6 East 14th St., New York.

YKE'S B:‘“? ELIXIR., 12 PKGS. $1. & FOR 50 CT8, BY MAIL,

very Phg. warranted §1 size, = Forces heavy mous-

tache, whiskers or hair on bald heads in 20 10 30 days. £

TThe ooly Remedy: 2or 3 Pgs, does the work, Wa >4 b
provaitor pay §100. Tou make 86, day, No experi-

ance. 12 Dollar Pken. sealed, $1, or 4 5c. in stampa.

Nolew. Smith Remedy Co. Palatine, His. g N

CURE "2:DEAF

'ROVED CUSHIONED EAR DRUMS Perfeetly
Restore the Hearing, and perform the work of the naturai
drum. Invisible, comfortable and always in position. "All
convereation and even whispers heard distinctly. Send for
{llustrated book with testimonials, FREE. _Addressorcallon
F. HISCOX, 883 Broadway,N ewYork, Mention thispaper.
Edward P. Thompson, Solicitor

E I.EGTR | c A l- of Electrical Patents, 3 Beekman

gtreet, N. Y. Write for testimonials and instructions,
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mbberfisemeﬁfs.,

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

The above .are charges per agate hne—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. .

ANNUAL EXHIBITION

- OF THE
AMERICAN INSTITUTE

OF THE CITY OF NEW YORK.

Will open to the Public September 28th
ELECTRICAL INVENTIONS

Will have precedence, and form its most attractive fea-
ture. Exhibitors in this department should address
JOSEPH WETZLER, 175 Potter Building, New York.
Other departments and all details to GENERAL SUPER-
INTENDENT, American Institute, Astor Place, N. Y.

ANTOINE LAURENT LAVOISIER.—
Sketch of thelife of this eminent French chemist; with
a translation of a hitherto unpublished letter from him
to Black,the great English investigator. With a por-
trait. ~Contained in SCI&\TIFIC AMERICAN STUPPLE-
MENT, No. 602. Price 10 cents. To be had at this office
and from all newsdealers.

Steam! Steam!

We build Automatic Engines from 2 to 200 H. P.,
equal to anything in market.
A Large Lot of 2, 3 and 4-H. Engines

With or without boilers, low for cash,

B. W. PAYNE & SONS,

Box 15, Elmira, . T.

or Sale or to l.et.—Factory Building, 32 ft. by 144
ft., two stories and attic high, with one acre of
ground, including running stream. Twenty-five horse-
power engine and boiler, shafting, pulleys, hangers,
belting, piping, etc. Two railroads. Owner will take
interest in well established business. A ddress
PLANT, P. O. Box 773, New York City.

g HEESHORT-YRTE WAS §
Addresst The Amerlcan Writing

Machina Co., Hartford, Conn.;
New York Office, 237 Broadway,

THE COPYING PAD.—HOW TO MAKE

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

- USEFUL BOOKS.

Manufacturers, Agriculturists, Chemists, Engineers, Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors, on more than fifty
different subjects, has just been published for free
circulationat the office of this paper. Subjects clas-
sified with names of author. Persons desiring a
copy, have only to ask for it, and it will be mailed to
them. Address,

MUNN & CO., 361 Broadway, New York.

TECHNICAL TRAINING CONSIDERED

as a part of a ** Complete and Generous Education.” An

address by Dr. R. H. Thurston, delivered at the seven-
teenth annual commencement of the Worcester Poly-
technic Institute. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 60*2. Price 10 cents. To be had at
this office and from all newsdealers.
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COPPER |
JRTETBRAS
Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection with the publi~
cation of the SCIENTIFIC AMERICAN, continue to ex-

mine improvements, and to act as Solicitors of Patents
for Inventors.

In this line of business they have had forty-one years’
ce. and_now nave unequaled facili for the
preparation of Patent Drawings, Specitications, and the
prosecution of Applications for Patents in the United
States, Canada,.-and Foreign Countries. Messrs Munn &
Co. also attend to the preparation of Caveats, Copyrights
for_Books, Labels, Reissues. Assignments. and Reports
on Infringements of Patents. ~All business intrusted to
them is done with special care and 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-
tents, etc.

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

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

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-

cific Building, near 7th Street, Washington, D. C.
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No. 18 Park Row, . .

Seientific Jmervican,

ulcanized Rubber

TS -
) “vl"w""m’“ q
{ ﬁlm\
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{
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New York.

)

Sole Manufacturers of

AIR BRA

— FOR

KE HOSE,

THE —

| WestinghoUse- Air Brake Company,
——FOR——

AMERICA AND EUROPE.

Pickhuben No. 5 (Freihafengebiet,)

HAMBURG, GEEMANY.

Fnﬁz AND WATzn-iJRoor BumLprNag FerT,
FIRE-PROOF PAINTS, STEAM PACKINGS, BoILER
. COVERINGS, ETO.
Samples and descriptivePrice List free by mail.

H. W. JOENS ¥'P'G C0., 87 MAIDEN LANE, N.¥.

TANNIN. ITS PRESENT AND FUTURE
Sources.. A lecture by Prof. Henry Trimble,giving a
very comprehensive treatment of the subject. Con-.
tained in SCIENTIFIC AMERICAN SUPPLEMENT.No. 602,
Price 10 cents. To be had at this office and from all
newsdealers. .

HAGIC

An
in,

3L W RiaTIONS
A unleL J s for a man with small capital, 'Aht;
anterns for Home Amusement, 152 page Oatalogue free.
McALLISTER, Opticiaa, 40 Nassau Stay Nu Ya

BRICKS AND BRICKWORK. A PA-

er by Prof. T. Roger Smith, F.R.LB.A,, giving an in-
eresting historical account of the art of making bricks,
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by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use, and all the congequences
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of residual products. Contained in SCIENTIFIC A MERI~
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