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THE SEPARABLE OCEAN STEAMER MACKINAW, BUILT ON LAKE MICHIGAN.—[See page 405.)

© 1890 SCIENTIFIC AMERICAN, INC.



400

Scientific Jmerican,

Srientific merican,

ESTABLISHED 1845.

MUNN & CO., Editors and Proprietors.
PUBLISHED WEEKLY AT
No. 361 BROADWAY, NEW YORK.

O. D. MUNN. A. E. BEACH.

TERMS FOR THE SCIENTIFIC AMERICAN.

One copy, one year, for the U. 8., Canada or Mexico.......... ....... $3 0o
One copy, six months, for the U. 8., Canada or Mexico. .............. 150
One copy, one year, to any foreign country belonging to Postal Union, 4 00
Remit by postal or express money order, or by bank draft or check.
MUNN & CO., 361 Broadway, corner of Franklin Street, New York.

The Scientific American Supplement

18 a distinct paper from the SCIENTIFIC AMERICAN. THE SUPPLEMENT
is issued weekly. Kvery number contains 16 octavo pages. uniform in size
with SCIENTIFIC AMERICAN. Terms of subscription for SUPPLEMENT,
$5.00 a year, for U. 8., Canada or _Mexico. a year to foreign
countries belonging to the Postal Union. Single copies, 10 cents. Sold
by all newsdeaiers throughcut the country. See prospectus last page.
(Combined Rates.—The SCIENTIFIC AMERICAN and SUPPLEMENT
will be sent for one year, to any address in U. 8., Canada or Mexico, on
receipt of seven dollars. To foreign countries within Postal Union, nine

dollars a year.
Building Edition.

THE ARCHITECTS AND BUILDERS EDITION OF THE SCIENTIFIC AMER-
ICAN is a large and splendid illustrated periodical, issued monthly, con-
taining floor plans, perspective views, and sheets of constructive details*
gertammg to modern architecture. Bach number is illustrated with

eautiful plates, showing desirable dwellings, public buildings and archi-
tectural work in great variety. To builders and all who contemplate build-
ing this work is invaluable. 1ias the largest circulation of any architec-
tural publicution in the world.

Single copies 25 cents. By mail, to any part of the United States, Canada
or Mexico, $2.50 a year. To forelgu Postal Union countries, $3.00 a year.
Combined rate for BUILDING KDITION with SCIENTIFIC AMERICAN, $5.00
a vear; combined rate for BUILDING EDITION, SCIENTIFIC AMERICAN
and SUPPLEMENT, $3.00 a year. To foreign countries, $11.50 a year.

Spanish Edition of the Scientific American,

LA AMERICA CIENTIFICA E INDUSTRIAL (Spanish trade edition of the
SCIENTIFIC A MERICAN) is published monthly, uniform in size and typo-
graphy with the SCIENTIFIC AMERICAN. Every number of La America is
profusely illustrated. It is the finest scientific, industrial trade paper
l)rmted n the Spanish language. [t circulates throughout Cuba,the West

dies, Mexico, Central and South America, Spain and Spamsh posses-
sions—wherever the Spanish language is spoken. $3.00 a year, post paid to
any part of the world. Single copies 25 cents. See prospectus.

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

8® The safest way to remit is by postal order, express money order,
praft or bank check. Make all remittances payable to order of MUNN

.

NEW YORK, SATURDAY, DECEMBER 27, 1890.

Contents.
(Tllustrated articles are marked with an asterisk.)

erial navigation..

Negligence, contributory. law of 403
elt problem, the..

Optical illusions adapted to lan-
rn*

ridge, a military su 406  tern®....... seiiiiiiiiiiiiiees
usiness, when it is a nuisance.. 402 Pateuts granted, weekly record
Chest developer, Davig™* ......... 4027 of.....ciieanaes
Cold storage plant, immense. .... 402 Plauets, posinon of in Jaunary 400
Commerce of the great lakes.... 400 | Plate rolling at Krupp’s Works¥, 403
Consumption, precautions . ..... 401 | Pipes and reservoirs, covering... 401
Copyright, an international. 408 | Powder,smokeless................ 404

Date boundary line..........
Dock, adjustable bow and st:
Electric railways, wiring for..

Printing press feederwanted....
Roller mill decision, the.. .
Steamer Mackinaw, separable*

Electrical tanning experiment.. 408 | Steamship La (‘hampazne, re-
Engineering feats, aucient. . 403 pairing*..............

Hyaline . . 404 [ Tanning, electrical..

nventions, recently patented.. % 'l‘empel;ature regulator. Bulck- .

Lakes, great, commerce of the
Lantern, a new oil light*. .
Medication, cataphoric. . .
Milk, condensed, judumg cerenaes

Transom lifter, Herz’s*. .
Trap, Kemp’s ammal*............
Type composing stxck,Webster 3‘408

TABLE OF CONTENTS OF

SCIENTIFIC AMERICAN SUPPLEMENT
No. 782.

For the Week Ending December 27, 1890.

Price 10 cents. For sale by all newedealers.

PAGE
I ARBORICUL’I‘URE.—The Common Walnut.—The common walnut
tree, the soil required for its growth, and its great availability for
PUrpoSes Of fOreStry. ..cvvuniviriiiirieieeriies seeiiienneenns eeeeeeeee. 12498

CHEMISTRY.—The Oxidation of Sulphides by Means of the
Electric Current.—By EDGAR F. SMITH.—An exceedingly practical
applicatioc of electricity to chemical analysis of mineral sul-
phides.—1 illustration........ coiiiiiiiiiiniiiens tiiiiiiiiiiiiieiea .o

New Process of obtaining Oxygen.—By FRITZ SALOMON.—A
new method of obtaining oxygen by alternate absorption trom the
air and evolution in the apparatus by means of an alkali and lead
oxide as the base for operations..... .. ...cieiviiiiiiiiiiniens cines
III. ELECTRICITY.—A Simple Watch Demagnetizer.—Demagnetiza-
tion of watches reduced to the last extreme of simplicity.—1 illus-
tration............. [TYPPPN esbeecstaceecrencnastcusacssocsnas creeceniianes

Electric Transmission of Power at Calais.—Notes of a power
plant recently established by the Northern Railroad of France at

IL.

The Hazeltine Arc Lamp Carbon Shield.—A very simple appara-
tus, practically doubling the life of the carbon in arc lamps.—2 il-
lustrations . 1249

IV. MEDICINE AND HYGIENE.—Dr. Koch’s Discoveries.—A very
interesting article, giving a full and detailed acecount of Dr. Koch,
his work, and the administration of the lymph.—10 illustrations...

The Mojave Indian Litter.—By CHARLES ALBERT SEWALL.—A
litter orginally used by the Mojave Indians.—A simple means of
carrying the wounded.—1 illustration.......o.cooevivee tiiiiiannnns

The Protection from Diphtheria and Tetanus by Inoculation.—
An altempted extension of the application of inoculation.—Use of
the serum of infected blood as a protection.................... eene.. 12490

V. MILITARY TACTICS.—Military Signaling.—Continuation of this
extremely interesting article treating of the different signals
used in transmission by flag and heliograph and instances of its
practical use.—4 illustrations.....................ooiia rreeeraieaees 12496

VI. MISCELLANEOUS.—King’s College, London.—A famous college
foundedin the early part of the present century, its exterior, views
of its interior features, and illustrations of interesting historical
exhibits of famous apparatus preserved there.—11 illustrations ...

VII. NAVAL ENGINEERING.—Steamships of the Canadian Pacific
Railway Company.—New twin screw steamships recently con=
structed at Barrow-in-Furness.—1 illustration...................e..e.

VIiIl. ORDNANCE.—The Ballistic Pendulum.—Some interesting de-
ductions from the results attained by the use of the ballistic pen~
dulum, the resistance of the air to the motion of a 24 pound can-

12487

12494

1X. SANITARY ENGINEERING.—Improved Drain Pipe.— By
GEORGE E. WARING, Jr.—A culvert with open top admitting of
easy inspection and replacement of parts.—2illustrations. . .........
X. TECHNOLOGY.—Cotton Flannels.—Description of the methods
for preparing goods for this purpose, with details, dimensions, etc. 12492

e e ———

COMMERCE OF THE GREAT LAKES,

We publish in another column an article upon some
features of the rapidly increasing shipbuilding indus-
try on the great lakes. The rapid growth of our new
navy has attracted attention to our ship and navy
yards on our seaboard, at the expense perhaps of the
great industries thatare now growing up in the heart
of our continent. A new era in the shipbuilding busi-
ness of this country has been marked by the construc-
tion for our coast carrying trade of large steel steamers
built upon our inland lakes a thousand miles from the
Atlantic. The difficulties in the way of this have been
great in the fact that the locks of the Welland Canal
cannot accommodate vesselsof any considerable length.
This obstacle has, however, been overcome, as shown
elsewhere in this paper, and the expense of cutting a
vessel in two and putting the parts together again
upon reaching the open seas is more than counterbal-
anced by the enormous saving in building vessels in the
beart of the coal and iron district of this country. It
is high time that our Atlantic shipbuilders awoke to
the fact that the shipping yards on the lakes are con-
ing into direct competition with themselves.

The merchant marine of the great lakes is being
rapidly metamorphosed and the old-fashioned wooden
steamers and sailing vessels are being abandoned for
modern steel steamers and that production of the last
year which hasdone so much to change the methods
of commerce there—the Macdougall whaleback or
‘“cigar boat.”

Probably no better index of the enormous growth of
our intra-territorial marine service can be found than
at the Sault Ste. Marie Canal (connecting Lakes Supe-
rior and Huron), where only a small portion of the
commerce on the lakes is compelled to pass, but where
the gross tonnage during the past year surpassed that
of the gross tonnage through the Suez Canal. Not
only is this the case, but the Ste. Marie Canalis closed,
owing to the severe winters, during nearly one-third of
the year, which is not the case with the Suez Canal.
The whole story can be no bettertold than by the table
given below, which is compiled up to the close of the
present season :

BUSINESS THROUGH THE CANAL DURING SEASON

OF 1889.

Total miles ton8............... eeaeieee e 5.940,646,352
Total cost of transportation...... ...$8,634,246 63

Average distance freight was carrled ........ tecasnoen 790 4-10 m.
Total registered craft using canal during season.... .. 9,136
Total registered tonnage of same .............. ..... . 1,221,936
Total estimated value of same e aeeas $26,926,200
Average value Of B8IM€.....ovuuiniiaensnencecen nn cun 46,747
AcTUAL FREIGHT.
(Tons of 2,000 1b.) Valuation of Average
Freight Tonnage.|value per ton.
E. Bound. W. Bound.
1881 965,236 ,111 $28 965,612 94 $18 47
1882 1,338,027 691,494 8,153 68 15 89
1883 1,277,283 989,822 39,730 663 56 17 53
1884 1,909,290 965,267 51,905,786 61 18 06
1885 2,135, 1,121,562 53, 1413, 472 13 16 40
1886 3,179,943 1,347,816 69, 080 071 95 15 26
1887 3,749,446 1,745,203 79,081 157 78 14 38
1888 3,923,344 2,488.019 ,156,019 97 12 81
1889 5,552,641 1,963,381 83,732,527 15 11 14
1890 6,428,838 2,612,375 102,214,948 70 11381
NOTE 1.

The west bound freight since June 9, 1881 (the date on which the U. S.
government assumed control), is 32 per cent of the total, or very nearly
one-half as much as the east bound freight.

"Phe valuation of freight for each year is based on the unit values used
in 1885,

NOTE 2.
Total cost of Cost of carrying
carrying freight. per mile, ton.
1887....... ...$10,075,153 2'8 mills.
1888. ve eoe. 7,883,077 15
1880............. P PR - X % 4 15
NOTE 3.
Value of Ame- Value of Can- Total
rican craft. adian craft. value.
188%7........ +$117,684,550 $2,089,400 $19,773,950
1888.. . 20,381,100 1,514,300 21,895,400
1889....ciinnnnns . 25,328,600 1,597,600 286,926,200
NOTE 4.

Proportion of freight tonnage carried by Canadian vessels : 1887—7 per
cent ; 1888—8 per cent ; 1889—1 per cent.

The number of vessels passed through the canal in
1890 was 10,557, including 7,268 steamers, 2,872 sails,
and 417 unregistered craft. In 1889, 2,228,707 barrels of
flour were carried through the canal ; in 1890, 3,239,104
barrels, showing an increase of over one million bar-
rels, or an increase of nearly 50 per cent. The 1890 sea-
son showed an increase of over 790,000 lb. of iron over
the preceding year, equal to nearly 20 per cent increase.

The present lock was completed in 1881 (for de-
seription see SCIENTIFIC AMERICAN, December 19, 1885),
but it is8 now inadequate to the present service. Plans
have been matured for increasing the capacity of the
canal to a navigable depth of 20 feet and for the con-
struction of an additional lock of more than double
the capacity of the old lock. This will be 800 feet
long between hollow quoins and 100 feet wide through-
out.
mean low water and, like the present lock, will over-

is evening star.

It will have 21 feet of water on the intra-sills at |
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gle lift. Brig.-Gen. O. M. Poe, who is engineer of the
work, estimates that the cost of the new work will -be
between $4,000,000 and $5,000,000. The sum of $2,150,000
has already been appropriated, and the coffer dam in-
closing thesite has been built and the excavation of
the lock pit is well advanced toward completion. The
lowest level of this excavation is 53 feet below the sur-
face of the water in the canal above the coffer dam.

The old lock was in use 228 days during the past
season, but on the 31st of July an accident to the north-
erly emptying valve of the lock caused the interrup-
tion of 88 hours in the navigation of thecanal. Noless
than 264 vessels, carrying 248,484 tons of freight, valued
at $2,525,550, and 1,362 passengers, were delayed by the
accident ; these facts give some idea of the importance
of commerce on the lakes, and emphasize the fact that
the old lock, which a few years ago was considered
adequate for many years to come, has already reached
the limit of its capacity. Since the steps were first
taken toward an enlargement of the lockage capacity,
the commerce has quadrupled, and frequent blockages
would have taken place at the canal, had it not been
for the remarkable increase in the average tonnage of
the vessels used in the Lake Superior trade. We shall,
in a subsequent issue, publish a further account of the
changes that have taken place in the merchant fleetof
the lakes.

——— et
POSITION OF THE PLANETS IN JANUARY,
VENUS
is morning star. Shestands first on the planetary re-
cord of the month, for she reaches her maximum
brightness during its progress. There are two of these
periods of greatest brilliancy, as they are called, one
occurring thirty-six days before, and the other thirty-

six days after, inferior conjunction.

Venus was in inferior conjunction with the sun on
December 3d, passing between the earth and sun at a
distance of only 15’ from the sun’s southern limb. She
then became morning star, and, thirty-six days having
passed, reaches her period of greatest brilliancy as
morning star on the 8th. Her distance from the sun is
then about 40° west, and her phase is like that of the
moon when five days old. Our celestial neighbor is
charming to behold as she comes looming above the
eastern horizon three hours before sunrise, and con-
tinues to be visible even in the presence of the great
sun himself, to those who keep close track of her
course. Her southern declination is unfavorable for
northern observers. The moon is in conjunction with
Venus on the 7th,at 1 h. 16 m. P. M., being 4° 19’
south. The waning crescent and the radiant morn-
ing star make an attractive picture as the distance be-
tween them lessens on the morning of the 7th.

The right ascension of Venus on the first is 16 h. 19
m., her declination is 16° 49’ south, her diameter is 46",
and she is in the constellation Ophiuchus.

Venus rises onthe 1st at 4 h. 29 m. A. M. On the
31st, she rises at 4 h. 4 m. A. M.

JUPITER

is evening star. This month closes his period of visi-
bility. He shines at its commencement for about
three hours in the southeast after sunset, but, at its
close, sets an hour after the sun. The moon, a two
days’ old crescent, is in conjunction with Jupiter on
the 12th, at 8 h. 28 m. A. M., being 3° 58 sonth. Moon
and planet will not be far apart on the evening of the
12th.

The right ascension of Jupiter on the 1st is 21 h. 9 .,
his declination is 17° 11’ south, his diameter is 32".4,
and he is in the constellation Capricornus.

Jupiter sets on the 1st at 7h. 19 m. P. M. On the
31st, he sets at 6 h. 57 m. P. M.

MARS

The distance still rapidly increases
between him and Jupiter, for while the latter planet
remains in Capricornus at the close of the month, the
former has traversed Aquarius, and nearly completed
his course through Pisces. Mars is so small and so far
away that the telescopes will let him rest for the pres-
ent. The four days’ old moon is in conjunction with
Mars on the 14th, at 9 h. 36 m. A. M., being 4° 57
south.

The right ascension of Mars on the 1st is 22 h. 53 m.,
his declination is 7° 59’ south, his diameter is 6".2, and
he is in the constellation Aquarius.

Mars sets on the 1st at 9 h. 38 m. P. M. On the 31st,
he sets at 9 h. 33 m. P. M.

SATURN

is morning star. He rises about 9 o’clock in the middle
of the month, and may be readily found southeast of
the Sickle, as his course lies through a region where he
is brighterthan the stars in his vicinity. The moon
is in conjunction with Saturn on the 28th, four days
after the full, at 4 h. 31 m. A. M., being 3° 15’ north.

The right ascension of Saturn on the 1st is11 h. 16
m., his declination is 6° 53' north, his diameter 17'.6,
aud he is in the constellation Leo.

Saturn rises on the 1st at 10 h. 2m. P. M, On the
81st, he rises at 7 h. 58 m. P. M.

MERCURY

come the difference of level (about 18 feet) with a sin- | is evening star until the 18th, and then morning star.
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He is in inferior conjunction with the sun on the 13th,
at 0 h. 31 m. P. M., passing between the sun and the
earth, and appearing on the western side of the sun, to
commence his swift career as morning star.

The right ascension of Mercury on the 1st is 20 h. 8
m., his declination is 20° 55’ south, his diameter is 7".4,
and he is in the constellation Capricornus.

Mercury sets on the 1st at 6 h. 3m. P. M. On the
31st, herisesat 5 h. 43 m. A. M.

URANUS
is morning star. His right ascension on the 1st is 13 h.
56 ., his declination is 11° 17’ south, his diameter is
3".6, and he is in the constellation Virgo.
Uranusrises on the 1st at 1 h. 46 m. A. M. On the
31st, he rises at 11 h. 50 m. P. M.

NEPTUNE

is evening star. His right ascension on the 1st is 4 h,
11 m., his declination is 19° 25’ north, his diameter is
2".6, and he is in the constellation Taurus.

Neptune sets on the 1st at 4 h. 32 m. A. M. On the
31st, he sets at 2 h. 33 m. A. M.

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

O
->—+&

DATE BOUNDARY LINE,

In a pamphlet issued by Captain J. Freiherr von
Benko, of the imperial Austrian navy, attention is
called to a geographical error regarding the counting
of the date in the Philippine Islands, and found in
most of the encyclopedias.

According to the researches of the above gentleman,
the date boundary line does not pass the Philippine
Islands on the western side, but extends on the eastern
side thereof, quitea distance out in the Pacific Ocean,
so that in the islands the date is identical with the one
in Europe, China and all countries to the east of the
Cape of Good Hope.

Prior to the year 1844 this was not the case, and the
change was made by the then governor of the islands,
Narciso Claveria, with the sanction of the archbishop
of the diocese, by a decree dated August 16, 1844, and
ordering that the coming 31st of Decewmber, 1844, be
entirely omitted, so that Wednesday, January 1, 1845,
followed Monday, the 30th of December, 1844.

It is well known that the date boundary line sepa-
rates places (mostly small islands) which have different
dates, those to the west of the line counting a day
more than those to the east thereof.

The boundary line established itself according to the
taking of the islands by the Christians, the date de-
pending, however, on whether they came from the
east or west.

The Portuguese and Hollanders traveled around the
Cape of Good Hope, and hence came from the west,
while the Spaniards sailed from the western coast of
America and came from the east, and consequently the
islands taken possession of by them had one day in the
week or date less than the islands taken possession of
by the Portuguese and Hollanders.

The Philippine Islands were taken by the Spaniards
coming fromthe east, and had consequently a different
date from the one reckoned in Europe. This date was
changed in the year 1844 as above mentioned.

In Alaska a similar change was made at the time the
United States bought this territory from Russia.

America, with the exception of Alaska, received its
date from the Europeans, that is, from the east, while
Alaska received its date from the Russians coming
from the west over Riberia and Behring Sea to the
western coast of North America.

The region of the date boundary really extends in
that spherical lune reaching from pole to pole and ly-
ing between two meridians 180° western or eastern lati-
tude from the meridians of Paris and Ferro.

This spherical lune also includes the meridian 180°
Greenwich. T. G. H.

.
-

HOW TO JUDGE THE QUALITY OF CONDENSED MILK,
The general appearance when poured from a spoon

should be glossy ; the more glossy, the better. It

should be ropy or stringy like very heavy sirup.

The color should be that of cream, but the ecolor
varies according to the season of the year in which the
milk is condensed, the same as milk not condensed
varies in color. Milk is more yellow in summer, when
cows are on pasture, than in winter, when they arefed
on dry hay.

Thickness varies with age. Thickening by age is
natural to condensed milk; rapid thickening only
proves that the milk is preserved in the best manner
and that it retains in the highest degree the character-
istics of milk in its natural state.

Condensed milk which does not thicken by age, or
which thickens very slowly, is milk abused in the pro-
cess of condensing.

Consumers make a great mistake in supposing that
the thinnest condensed milk is the best.

The thinnest condensed milk contains the most
water, and, of course, less of milk solids or milk nutri-
tives. The thickest condensed milk, if in sound condi-
tion, is the most valuable.

There is a degree of thickness, however, that is in-
convenient. Ifcondensed milk is so thick that it will
not run out when an opened can is inverted, it is
troublesome to dissolve. If itisnotactually hard, very
little stirring in the can will render it sufficiently liquid
for convenient use.

Condensing milk, if properly done, does not destroy
cream globules, but leaves the constituents of milk un-
altered and natural. One method, therefore, of deter-
mining the relative quality of different samples of con-
densed milk is to ascertain the amount of bulter that
can be made from each.

- et
Covering Pipes and Reservoirs for the Conservation
of Heat.

A writer in the Builder, in the course of a series of
articles on ‘Hot Water Supply,” says there is no
branch subject in connection with hot water works de-
serving so much attention as that which forms the
heading to this article. It is no exaggeration to say
that very shortly no apparatus for hot water supply
will be considered complete or finished if the whole
system is not insulated, so to speak, so that almost
every particle of heat absorbed by the water in the
boiler will be obtainable from the taps, instead of
nearly 50 per cent of it being radiated from exposed
surfaces and worse than wasted.

There are at this moment hundreds, if not thousands,
of hot water systems that, by being carefully covered,
would be converted from miserably inefficient to highly
satisfactory appliances—this in particular with the
tank system, when the tank is so commonly fixed in a
cold, draughty roof.

An interesting instance of the success attending the
covering of pipes occurred quite recently, in which a
residence was fitted with a complete system of hot
water supply pipes on a scale sufficiently large for a
good boiler in a5 foot kitchen range, but owing to a
delay experienced in obtaining the range in question,
another of a smaller size, 3 feet, was fitted up and con-
nected to the chimney and circulating pipes for tem-
porary cooking and hot water supply It was not sup-
posed that this little range with its boiler would do
much in the way of water heating, but to the astonish-
ment of every one it gave a really abundant supply of
very hot water in every part of the house as quickly in
the morning and altogether as satistactorily as a larger
range would be expected to do.

This desirable result was wholly brought about by
the pipes and cylinder being everywhere carefully cov-
ered with a sufficient thickness of felt, so that however
hot the water was within the pipes, no heat could be
felt outside the covering, a sure indication that no heat
was being dissipated. -

It really does seem opposed to all reasonable and
workmanlike principles to allowsuchabundant oppor-
tunity for heat to be thrown away, while labor and
fuel is being expended in the kitchen apparently for
this object. If a fitter or maker of steam engines and
appliances did not attend to the subject of this paper
in a thorough and workmanlike manner, he would be
considered to have hardly mastered the rudiments of
his business. The waste of heat is not alwaysthe only
ill result experienced, as in many instances the warmed
air is very objectionable, and if a hot water pipe is car-
ried alongside a soil pipe, it is possible for a very un-
pleasant feature to introduce itself. 1t is a very cus-
tomary practice for a hot water fitter to carry his pipes
up in the casing that is nearly always to be found pass-
ing from the bottom to the top of the bouse, this casing
containing all the different pipes of the house, such as
the cold service from the main, the cold service down
from cistern, the water closet cold water service, and,
very commonly, the soil pipe. There is no objection
to his making use of this casing if it is large enough to
hold a few more pipes, and it s ~ften used of necessity,
as to carry pipes openly through well decorated rooms
is out of the question ; but to carry hot water pipes up
this case without felting them is an exceedingly bad
practice, as they are not oanly brought into contact
with the very cold surface (they have frequently been
found wired on to cold pipes, four or five pipes in a
bundle), but the heat radiated causes a draught or cur-
rent of air to set in, as we find in a chimney.

When a casing contains pipes that radiate heat, that
casing, within a few momeats after the heat is felt with-
init, is converted into a flue, as by applying heat to air
it can be made to circulate to all intents and purposes
like water. Air that is brought in contact with heated
surfaces becomes heated and rarefied, and, being thus
made lighter than the surrounding air, rises, and cold
particles immediately flow in to take its place, they be-
coming heated and following the first particles, and so
on, so that it resolves itself into a stream of warm air
flowing out of the upper part of the casing, and cold
air flowing in in corresponding volume below. This
may be excellent in practice when hot water pipes
are used for effecting ventilation ; but it is fatal to hot
water services which are particularly required to keep
the heat within them. In many instances they are
cooled at about the same speed as they would be if
placed outdoors when a strong wind was blowing.

It may be argued that if the casing is stopped off at
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its two extremities, the trouble will be obviated ; and
so it would be if the casing was perfectly air tight
everywhere, and had no cold pipes within it. But this
is never the case. There are always numbers of crev-
ices and apertures which permit of a tolerably free in-
gress and egress of air.

The best material for covering these pipes and also
the reservoirs is hair felt. Hair is a naturally poor con-
ductor of heat, and nothing surpasses it for this pur-
pose, especially as it is so easy of application. This
felt, which is readily obtainable in sheets, is usually
cut up in strips for pipe work ; the strips are wound
upon the pipe spirally, being secured here and there
with cord or wire, but where spiral winding is im-
possible, it can be tied on in lengths, which answers
equally well, but has not such a good appearance.

The best and most complete arrangement for pipe
work, but which entails a little greater expense, is to
have thie felt wound on spirally in one direction, say
from left to right, and well secured with cord ; then
cover this with good canvas, also wound on, but in the
opposite direction, and this secured with wire.

It is most necessary, to secure the best results, to
have the felt thick enough. Hair felt is sold in great
quantities about three-sixteenths inch thick, but this
is not thick enough for good work. If possible, have
it half inch thick, and a marked benefit will be had by
using even thicker than this, or say two thicknesses
of three-eighths inch.

In felting cylinders, it is the best plan to take suffi-
cient sheets of felt, and then sew the edges together to
form one sheet large enough to go all around the reser-
voir. This sheet can then best be secured by bands of
hoop iron or brass passed round at top and bottom and
around the middle, these bands being tightened up by
having a bolt to draw the two ends together. After
this circular pieces can be cut for top and bottom,
these pieces being sewed on to the top and bottom
edges of the large sheet. Tanks can be covered in ex-
actly the same way.

Sometimes it is desired to incase the tank or cylinder
with woodwork. This makes by far the neatest job,
though more expensive, and it causes a little trouble
should it be necessary to open the reservoir under some
circumstances. If it is decided to have a casing, it is
very important that the space between the woodwork
and the reservoir be well filled in with some poor con-
ductor of heat, such as cow hair (plasterers’ hair); slag
wool, or even dry sawdust answers very well when the
casing can be filled from the top. If the casing is not
‘“packed ” with something, it would be much better to
be without it, as it would have a current of cold air
passing up through it the same as explained with the
general pipe casing just referred to.

If the hot water service pipes are carried up through
the house without entering the general pipe casing
mentioned, and it is proposed to incase them for the
sake of appearance, this casing must also be packed for
the reasons explained ; but this is frequently neglected
with the worst results, as the casing of pipes is fre-
quently done for appearance sake only, the question
of radiation not being considered.

Occasionally it is found practically impossible to
carry the pipes up inside the house, in which case it
becomes necessary to carry them outside. This is very
objectionable, but where it cannot possibly be avoided
the objections do not avail, but they must be guarded
against. In the first place, the pipes must be incased,
and the casing ought to be of fair size, so that 114
inches of packing can be filled in between the wood-
work and any of the pipes. The packing must fill the
case tightly, and it isimperative that the casing be well
and tightly secured to the wall, as, should it get loose,
the woodwork and the packing will come away from
the pipes and leave them exposed.

When pipes are carried outside, the packing is not
only needed to prevent great waste of heat, but there
is a danger to be guarded against in cold weather, when
the pipes are liable to be frozen and an explosion pos-
sibly ensue, as the only outlet for any steam that may
be generated in the boiler is at the upper extremity of
the expansion pipe, unless a safety valve is provided.

Precautions against Consumption,

In a circular on precautions against consumption,
published by the State Board of Health of Pennsyl-
vania, the following advice isgiven : ‘‘ The duster, and
especially that potent distributor of germs, the feather
duster, should never be used in a room habitually
occupied by a consumptive. The floor, woodwork,
and furniture should be wiped with a damp cloth.
The patient’s clothing should be kept by itself, and
thoroughly boiled when washed. It need hardly be
said that the room should be ventilated as thoroughly
as is consistent with the maintenance of a proper tem-
perature.”

AR _na

IT is now proposed to deepen the upper part of the
Hudson River from the present 12 feet depth to 20 feet.
This will make the river deep enough for ocean steain-
ers to go up as far as Albany. . It is a much needed im-
provement. The cost is estimated at about $3,000,000,
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A DEVICE FOR DEVELOPING THE LUNGS AND
ENLARGING THE CHEST.

Flat-chested, round-shouldered, and weak-lunged
people will be interested in a device for promoting deep
breathing recently invented by Mr. Chas. Cassat Davis,
of Los Angeles, Cal., and called by him the
‘“Spiroplethe.”

The need of some stimulus to proper
breathing is admitted ; and if the means
utilized in this invention shall induce full,
deep respiration, and the needed oxygenat-
ing of the blood, it will prove a welcome
addition to our hygienic appliances.

The device is simply a small belt or cord
which encircles the chest at the point of its
greatest expansion, and a take-up mechan-
ism to which the ends of the belt or cord
are attached. The take-up mechanism con-
sists of a coiled spring, adapted to tighten
the belt at intervals, and a train of wheels
or any other regulating device by means of
which the speed of the spring in taking up
the belt mnay be regulated.

In use the belt or cord is adjusted to be
comfortably tight about the chest when fully
expanded. The spring of the take-up me-
chanism is coiled tightly by withdrawing
or pulling a strap which winds around the
barrel inclosing the spring and protrudes
from the case of the mechanism. One
end of the belt is attached to the case
of the mechanism opposite the protruding strap,
as is shown in the cut; and the other, having been
carried around the chest, is attached to the strap,
which, for the purpose of adjustment, is withdrawn to
its full length from the case. Upon the exhalation of
the breath after the full expansion of the lungs, the
chest returns to the size natural to it in ordinary
breathing, thus leaving the belt loose. Immediately
the take-up mechanism begins to gather in the slack of
the belt ; it continues to gather the slack, and finally

HERZ’S TRANSOM LIFTER.

to tighten the belt about the chest, until the pressure
is uncomfortable to the wearer, and compels him to
take another full inspiration, thus lengthening the
belt. This lengthening is accomplished by the with-
drawal of the strap from the case, which act again
coils the spring. The spring, in turn, when the breath
is exhaled and the chest resumes its natural size, again
begins to gather up the slack of the belt. These pro-
cesses are continued as long as the device is worn.

The intervals between the contractions of the belt |

may be from three minutes to half an hour as desired.

The take-up device is about the size of a lady’s watch,
and is hidden by the vest. The apparatus is entirely
unobtrusive except during its intermittent contrac-
tions, and may be worn during all ordinary physical
occupations.

It is claimed that the use of the device induces full
breaths at intervals, and thus naturally strengthens
and enlarges the lungs and chest. Its continued use
produces the same results as does any exercise which
calls the lungs into active play.

— eer——
A WINDOW OPENING AND CLOSING DEVICE.,

The construction shown in the illustration is devised
to limit the outward swinging movement of a transom
window, and permit of its being fully or partially
opened, while relieving it of all shock or strain. The
window is pivoted at its lower edge to the transom
bar, and a downwardly and outwardly extending
bracket is secured to one side of the window frame, the
outer end of the bracket being pivotally connected
with a pin on the upper end of a downwardly extending
rod. This rod is connected at its lower end with a
sleeve on a vertical bar fitted to slide in bearings
secured to the casing, one of the bearings having a set
gserew by which the bar is held in fixed position after
the window has been swung to place as desired, and

the lower end of the bar having a suitable handle for
its convenient manipulation by one standing on the
floor. Next to the pin connecting the rod with the

bracket is a square offset, engaging the inner end of a
spiral spring whose outer end is straight, and rests on
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A DEVICE FOR DEVELOPING THE LUNGS AND ENLARGING THE CHEST.

a lug projecting from the bracket. Next to this offset
is a hexagonal offset on which is fitted a short arm
forming a stop, adapted to engage the lug on the
bracket, as more plainly shown in the small view,
when the window is swung open, thus limiting its out-
ward movement. The angle at which thestopextends
can be changed at every thirty degrees, thusregulating
the distance to which the window can be opened.
When the set screw is disengaged from the barat the
side the spring tends to hold the window closed, but
when the bar is drawn down to swing the window
open, the spring prevents all shock.

This device has met the approval of and been adopted
by the New York Superintendent of Education for use
in the public schools, and further information relative
thereto can be obtained of the patentee, Mr. Emil
Herz, No. 657 East 157th Street, New York City.

A DEVICE TO COOL OR HEAT LIQUIDS.

This temperature regulator has an outer compart-
ment supplied with hot water, or with cold water or
ice, according to the temperature it is desired to pro-
duce in the liquid to be treated. As represented in
Fig. 1, in which parts are broken away to show the
interior, a eylinder open at its ends is arranged within
the outer compartment, this cylinder being adapted to
receive a second flanged eylinder, also shown in Fig. 2,
and having longitudinal and segmental transverse par-
titions, alternate openings connecting the compart-
ments formed by the latter partitions. Fig. 8 repre-
sents the construction arranged horizontally. Into one
end of the space between the inner cylinders leads an
inlet pipe, an outlet pipe extending from the other end,
and passing through a suitable packing box. Asthe
liquid to be cooled or heated is passed in by the inlet
pipe it traverses the several spaces formed by the par-
titions between the inner cylinders, as indicated by
the arrows in Fig. 2, until it reaches the discharge
outlet. The liquid contained in the outer compart-
ment, and surrounding the outer cylinder, also has
free contact with the inner surface of the innercylin-
der, and the liquid flowing through the space between
the cylinders is designed to be cooled or heated to sub-
stantially the same temperature as that of the outer

BULCKENS' TEMPERATURE REGULATOR FOR LIQUIDS.

compartment before it passes through the outlet pipe.
This regulator has been patented by Mr. Frank V.

Bulckens, of Oregon, Il
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An Immense Plant.

A notable event in connection with the transporta-
tion of perishable freight was the laying, on Novem-
ber 13, in Chicago, of the corner stone of the new
building of the Chicago Cold Storage Exchange. The
building when completed will be the largest
in Chicago, exceeding even the Auditorium,
and is to be the largest building of its kind
in the world. It will consist of two build-
ings extending the entire length from West
Lake Street to West Randolph Street. They
will be united by an arcade, under which the
railroad tracks will run. The length of each
will be 382 feet, the width of the eastern
building 70 and the western 85 feet. The
dimensions of the West Water Street arcade
are 75 by 382 feet, and the cold storage place
arcade 36 by 382 feet. Each building will be
composed of a basement and ten stories,
insulated, piped, and fully equipped, afford-
ing three large stores, each 76 feet deep,
fronting on Lake Street, and twenty brok-
ers’ and comumission offices 85 feet deep on
the first floorabove. The lowest story on
the river front will be thrown open, sup-
ported by steel columns, thus giving ample
facilities for loading or unloading vessels.
The total cost of the entire buildings, ineclud-
ing the purchase of the business of the Chi-
cazo Refrigerating Warehouse Co., will be
$1.890,000. The estimated cost on steam
plant, elevating and electric service, refrigerating and
ice plant is $475,000. In excavating 200,000 cubic yards
of earth will have to be removed, and the foundation
will require 9,000 piles and 1,250,000 feet of oak tim-
ber.— Railway Review.

—— O
AN IMPROVED TRAP,

A trap which springs easily, which can be set without
danger of catching the hands, is self-adjusting, and sim-
ple and inexpensive to manufacture, is shown in the ac-

Cold Storage

KEMP'S ANIMAL AND VERMIN TRAP.

companying illustration, and has been patented by Mr.
James Kemp, of Delhi, N. Y. The jaws of the trap
are pivoted in posts at the ends of a base plate, and a
spring, consisting of a bar bent into loop shape, has
one of its arms fitted on one of the posts under the
pivotal point at one end of the jaws, while the other
arm of the spring hasan aperture adapting it to be
pressed down over the post, under the end of the jaws.
The spring is thus pressed down, or held under tension,
when the jaws are opened out tosetthe trap, as shown
in the main vicw. A bracket extending atright angles
from the base plate carries a post in which is pivoted a
lever, as shown in the small view, supporting on one
end a plate to which the bait may be attached, while
itsother end is formed into a catch adapted to engage
a pivoted tripping piece, a curved arm of which holds
the jaws open when the trap is set. A slight pressure
on the bait plate or its lever causes the tripping piece
to release the jaws, when the pressure of the spring
closes them with considerable force. The jaws may, if
preferred, be provided with serrated edges or teeth,
but this is not deemned necessary for ordinary service.
_  eore—
Proper Conduct of Business as a Nuisance.

The fact that a business is carried on in a careful and
prudent manner and that nothing is done by those
managing it which is not necessarily incident to the
proper conduct of the business, will not authorize them
to continue carrying on in a populous neighborhood a
business which by the noxious character of the odors,
fumes, and vapors necessarily incident thereto pro-
duces constant physical inconvenience and injury to
the persons living in the immediate neighborhood, and
if such business is carried on by a corporation, the offi-
cers may be convicted personally for maintaining a
nuisance.—People vs. White Lead Works, Supreme

Court of Michigan, 46 N. W. Rep. 735.
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PLATE ROLLING AT THE KRUPP WORKS, ESSEN.

The metal from which plates are to be formed is pre-
pared by the Siemens-Martin process; it is cast in reect-
angular forms, and then, without any preparatory
hammering, is taken directly to the rolling mill. Here
we find three rollers arranged one above the other.
The longest rollers turn out plates nearly three yards
wide. There are automatic tables for raising and low-
ering the plates in their passage from one set of rollers
to the other, and automatic devices for guiding them
as they pass between the rollers or are taken from
them. The man in charge uses a whistle in giving the
signals which direct these movements, and without
the help of tongs and levers the glowingjblocks move
back and forth between the rollers. Themen standing
on both sides of the rollers have only to wipe off the
plates with brooms and occasionally turn the plates.
The cooled plates have to be straightened and cut ac-
cording to the size and shape desired. Immense shears
with long steel blades cut through these plates as
easily as ordinary shears cut through paper. Very
thin plates are also rolled here.

Lately a new rolling mill has been put in operation

Stonehenge were conveyed to their resting place, how
the walls of Fiesole or Mycene were built. These mar-
vels represent the power which lies in the brute force
of multitudes, and there’s an end of the question. En-
gineering now is an art and a science, with which the
rude work of the savages has no sort of connection. One
must not inquire why he takes it for granted that
Stonehenge, for example, was built by savages, where
the brute multitude came from, how they subsisted on
Salisbury Plain, or why it is necessary to assume that
they were unacquainted with mechanies.

All that is chose jugee—beyond dispute. If vou cite
records of antiquity which tell of works he cannot
rival, that fact alone is proof that the record is a lie;
for how ecan it possibly be that mere Greeks and
Romans should have been able to do what the builders
of the Eiffel Tower and the Forth Bridge cannot ac-
complish? We had an amusing instance of this feeling
lately. The ingenious M. Eiffel and the artistic M.
Bartholdi have been gravely pondering the Colossus
of Rhodes—measuring and weighing it as per deserip-

tion ; and they conclude that the thing was simply im-
possible.

crowd upon the mind. Since the Colosseum bas been
mentioned, we may choose examples of this class. 1s
M. Eiffel prepared to put an awning over Trafalgar
Square when the sun shines, and remove it promptly
without the aid of a central support or steam engines,
or even chains ? Thearch of the Colosseun is certainly
not less. This may seem a trifling matter to the
thoughtless, because they have never considered it.
Roman engineers covered in that vast expanse with
some woolen material, and they worked the ponder-
ous sheet so easily and smoothly that it was drawn and
withdrawn as the sky changed. The bulk of it must
have weighed hundreds of tons, all depending by ropes
from the circumference. But the ancients thought so
little of this feat that they have left us only one trivial
detail of the method.

So Julius Camsar stretched an awning above the
Forum Romanum and a great part of the Via Sacra in
the space of a single night. Have any of our modern
engineers pondered the contemporary deseriptions of
Alexander’s dubar tent before Babylon ? 'That, again,

appears to have had no central support. It was up-
held, says Phylarcus, by eight pillars of solid gold. Of

PLATE ROLLING AT THE KRUPP WORKS, ESSEN,

in these works which is mueh larger than those men-
tioned and is not, in fact, surpassed by any in the
world. [t is for rolling armor plates, and turns out
the heaviest plates of this deseription that can be re-
quired in any navy, that is, plates about 28 inches
thick and nearly four yards wide. Some idea of the
dimensions of this machine can be obtained from the
statement that each pair of crucible rollers, when
in a rough state, weighed 100,000 pounds. The en-
tire rolling mill with its reversing engine, the large
furnaces, the cranes, that can move 300,000 pounds, its
bending presses, and numerous other machines used
in working and adjusting the plates, forms in itself a
large plant. These are, of course, only two of the
many interesting processes to be found at these works.
—Illustrirte Zeitung.
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Some Ancient Engineering

>

Feats,

The hard mechanical training necessary for an engi-
neer of the present day disinclines him to spend his
scanty leisure in studies which cannot be turned to ac
count. The result is that he conscientiously believes
his art to be the special flower and glory of the age—
in which he is not altogether wrong ; but beyond that
he regards all earlier feats of engineering as unworthy
of serious discussion. And the public, as ignorant,
with less excuse, encourage this view.

It is waste of time to ask him how the bowlders of

It could not have been set up, to begin with, and
when set up it could not have stood the pressure of the
wind. This is demonstrated by all the rules of modern
science, and he who does not admit the demonstration
must be prepared to show that two and two do not
make four. Those antique personages who professed to
have seen the Colossus were victims of an ocular de-
lusion or flat story-tellers, and that greater number
who mention it incidentally, as we might mention the
ruins of the Colosseum, were credulous gossips. The
fact is that Messrs. Eiffel and Bartholdi argue in the
fashion usual with engineers. Not all of them would
pretend that they know every law of nature which ap-
plies in such a case. But very few would listen patiently
if it were urged that the ancients knew some laws with
which they were unacquainted.

So it appears, however, to the disinterested student,
and we can bring forward evidence enough. If it be
true that the Colossus of Rhodes is really proved ** im-
possible,” according to the best modern authorities,
this is a good illustration to begin with, for its exist-
ence is as well authenticated as the temple at Delphi
and the statue of Olympian Zeus, or the Tower of
London for that matter, to one who has never seen it.
By some means it was set up, and by adaptation of
some natural laws it was made to stand until an earth-
quake overthrew it. One is embarrassed by the num-

ber and variety of illustrations to the same effect which

© 1890 SCIENTIFIC AMERICAN, INC.

the glorious plenishing within we have not to speak,
since our theme is mechanics. Around the throne and
the great courtiers stood 500 Macedonian guards; in a
circle beyond them 500 Persian guards: beyond these
again 1,000 archers. To fix a tent which held 2,000 sol-
diers on duty,jwith arms and accouterments, surround-
ing, in successive circles, the most gorgeous Oriental
court that ever was, with hundreds of satraps, council-
ors, generals, eunuchs, and slaves, would perplex a
mechanician of the nineteenth century. He will reply
that the story is false—must be because he could not
mateh it. Happily the awnring of the Colosseum stands
beyond dispute, and Alexander’stent is a small matter
compared with that.—St. James's Gazette.
—_—————— o o —
Law Regarding Contributory Negligence.

In an action to recover damages sustained by reason
of negligence of another, where it appears that the one
injured did not exercise himself the degree of care due
from him, it is a correct statement of the law in the
case that where both are guilty of negligence the in-
jured one cannot recover, and that the law will not
stop to measure the degree of negligence on the part of
the complainant. The question is not as to which one
is most negligent, or as to which is most responsible
for the accident. If the one injured was negligent at
all, he cannot recover.—Milford vs. Long, Supreme
Court of Pennsylvania, 20 At. Rep., 425,
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Overhead and Track Wiring for Electrie
Railways.
BY W. H. CULL, IN THE ELECTRICAL ENGINEER.

It has been said that constant vigilance and absolute
cleanliness are the two requisite elements to the success-
ful operation of electrical apparatus. It is certainly
true when applied to an electric railway. Too much
attention cannot be given to the overhead construction
and track wiring. Iron poles are probably the most
desirable for, many reasons, and should be set at inter-
vals of 125 feet, 6 feet deep, in a rich bed of concrete,
surrounding the pole from 12 to 15 inches, and should
be of sufficient strength to show a deflection of not more’
than 414 inches at the top of the pole when put under
a direct strain of 800 pounds, and to stand a strain of
2,000 pounds without bending them beyond their elas-
tic limit. The top should be provided with a device
admitting of the most perfect insulation for the sus-
pension wires, and if guard wires are to be put up,with
an extension for the guard suspension wires at least
10 inches above the trolley suspension wire. The
trolley wire should not be smaller than No. 0 hard-
drawn copper wire, supported by suspension wires of
galvanized steel wire of a size not smaller than No. 5
American gauge; the hangers, or ear bodies, should be
of sufficient strength to stand any sudden strain with-
out breaking and still be as light as possible. The
hangers should be provided with an insulation capa-
ble of eliminating moisture. From recent tests made
we have found that mica or glass gives the best satis-
faction. It is well to imagine that no insulation is
good enough when insulation is desired. Utmost care
should be taken in wiring curves. Instead of building
a trolley wire directly over the center of the track, it
should be placed directly over a point to be determined
by the radius of the curve between the center of the
track and the outside rail, and should be as high as
the tension on the trolley pole will permit. If a
speed exceeding three miles an hour is prohibited on
curves constructed in this manner, the trolley wheel
will rarely, if ever, run off. Trolley wires put up in
sections are absolutely indispensable to the good work-
ing of an electric railway. The trolley wires should be
divided in sections of sufficient numbers to permit of
trouble on the line being located easily and rapidly,
and also to enable a large portion of the road to be
operated while the disabled portion is being repaired.
The frequency of these divisions must depend largely
on the peculiarities and situation of the
different roads.

On roads where it is practicable, an inde-
pendent and separate feeder wire connected
to each section of trolley wire and provided
with a circuit switch at the power station
would give a road a most complete systemn
of sectional trolley wiring. In the eveut of
trouble being noticed, it would enable the
attendant at the power house to ascertain
what section the trouble was on in two or
three minutes, and also to keep the uninter-
rupted portion of the road in operation.

The entire line should be constantly patrolled by
linemen trimming trees, examining insulators, and es-
pecially curve wiring. All insulators should be treated
to a coat of some insulating paint as often as once in
three weeks.

Track wiring ard ground connections are the most
important factorsin the operation of an electrie road.
The supplementary or return wire ought not to be
smaller than No. 0 wire connected to eachrail twice by
a wire not smaller than No. 6. All joints should be
well soldered and wiped as plumbers join a lead pipe.
In selecting a device to connect the bond wires with
the rail, care should be taken to get the one having
the least number of connections and making the most
perfect contact. The fewer the electrical connections
and the better the electrical contact, the more perfect
will be the electrical efficiency of the plant. y

In Albany we have a most extensive system of track
wiring ard track ground connections, with which, to-
gether with metallic stringers under some of our rails,
we have succeeded in getting a return circuit of so low
a resistance that our current does not leak to telephone
cirenits, and consequently does not interfere with tele-
phone service. We have placed copper ground plates,
having a surface about 36 square feet, at intervals of
1,000 feet and of sufficient depth to insure their being
in permanent moisture.

The Albany railway, with a few exceptions, have
carried out the suggestions set forth in this paper, and
as a result they are enabled to take their cars up the
heavy grades of their three lines, developing an aver-
age of only nine indicated electrical horse power per
car.

Perhaps the best proof that we have secured a good
ground connection, and that we are receiving benefits
therefrom, is the fact that we require no metallic con-
nection in the return circuit between our power station
and that portion of road now operated by electricity, a
distance of about one mile.

When the road was first equipped by the Thomson-
Houston Company no ground connection was made,but
two No. 0 American gauge copper wires were strung

overhead over this section for the purpose of carrying
the current back to the generator. Tests made by us
after we had connected our ground connection to the
supplementary wire and track proved that we were
deriving no benefit from these overhead return wires.
We, therefore, abandoned one of them, and intend to
make & feeder wire of the other.

The writer recoinmends perfect ground connections
with the track and supplementary wire, and believes
that it should be the aim of electricians to return the
current to the generatorin a path as direct and having
as little resistance as possible. By the lower resistance
encountered in the return portion, the total resistance
to the currrent is very materially reduced, and econo-
my of power and efficiency of service in motors are
gained.

SR EP  ——
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IMPROVED OIL LIGHT LANTERN,

The optical lantern as a means of instruction and
amusement, and as an advertising medium, is becom-
ing more and more popular as the lantern is improved
in quality and rendered more manageable. One of the
objects sought by makers and users of lanterns is an
inexpensive, safe and efficient means of illumination ;
something always ready and capable of being used
anywhere.

The lantern shown in the annexed engraving seems
to have these qualities, besides being optically and
mechanically complete. It is not presented as the
equal of the electric or oxyhydrogen lantern, but great
superiority is claimed for the oil light used in this lan-
tern. The manufacturers have named it the Parabo-
lon Oil Light Lantern, on account of the peculiar con-
struction of the lamp, which permits of the use of a
highly polished parabolic reflector, thus greatly in-
creasing the effectiveness of
the illuminating flame.

This lantern has a pair of
414 inch condensers, and an
achromatic objective of fine
quality mounted in brass
rack and pinion tube, with

NEW OIL LIGHT LANTERN.

milled head for focusing. The objective tube is
mounted on a cast metal stand, the foot of which has
milled edges to run in machine-grooved tracks for
extra focusing. At the back of the objective stand is
fastened the small end of a bellows hood, having its
large end fastened to another movable stand, in con-
nection with which is a lever-actuating movement to
extend the bellows evenly back, and, if necessary, close
against the front condenser, thus preventing the es-
cape of light.

In this lantern the oxyhydrogen jet may be used if
desirable. The slide holder is arranged for the intro-
duction of slides or negatives of any size, vertically or
horizontally.

Messrs. J. B. Colt & Co., 16 Beekman Street, New
York City, are the manufacturers, and will furnish ad-
ditional particulars to any interested.

The Roller DMill Decision,

The United States Circuit Court, Northern District
of Illinois, rendered a decision not long ago on the
famous roller mill case which is of interest to millers,
and if sustained{by the Supreme Court, will be of much
importance.

The process of grinding grain by means of rollers as
a substitute for the immemorial millstones originated
in Europe, and the devices therefor had been brought
to an approximately successful operation long before
they were adopted in the United States.

But as soon as their use began here, certain parties
undertook to gain the practical control of all roller
mills by obtaining patents for roller-adjusting devices,
and then seeking to obtain, through the courts, very
broad interpretations of their patent claims. In using
the rollers it is essential that adjusting devices for them
shall be employed. The patentee who controls the ad-
justments practically controls the use of the rollers,
and would thus be enabled to levy a private tax upon
nearly all the flour produced in the country. But this
ambitious project, although hitherto sustained, has
been defeated by the decision of Judge Blodgett, who
holds as follows in the case of the Consolidated Roiler

P
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Mill Company vs. Barnard & Leas Manufacturing Com-
pany :

The fourth, fifth, and sixth claims of letters patent
No. 222,895, granted December 23, 1879, to William D.
Gray, for an improvement in roller grinding mills, de-
clared void, substantially all the devices thereof being
found in the Nemelka Austrian patent and the Nemelka
French patent of 1875, and the Nemelka-Lake English
patent of 1877,

The second and third claims of letters patent No.
238,677, granted March 8, 1881, to William D. Gray, for
a roller mill for grinding grain, declared void, sub-
stantially the devices thereof being found in the
Nemelka French patent of 1875,

Gray held to have merely adoped well known equi-
valents for the mechanism known and shown in the
prior art for producing the same adjustments which
are secured by his machine and operating in substam-
tially the same way.

Gray not considered an original inventor and entitled
to invoke the doctrine of equivalents in regard to his
mechanism in any respect, he having come into the art
at so late a date, and when others had covered the
same ground which he attempted to cover ; his patents
therefore to be sustained, if at all, only for the special
devices which he shows, in which case the defendant is
held not to infringe, his devices being substantially
different from those of Gray.

The second claim of reissued patent No. 10,130, grant-
ed June 20, 1882, to W. H. Odell, for a roller mill, de-
clared void for want of patentable novelty, in that it
did not require invention to connect the shaft by which
the cams in one movable roll were operated simultane-
ously with the cams of the other movable roll in a dou-
ble mill, in view of the ordinary and well known device
by which all the bolts in an iron safe door are shot by
the movement of a single lever.

The first claim of letters patent No. 269,623, granted
December 26, 1882, to Hans Birkholz, for a roller grind-
ing mill, declared void, the device thereof being only
another form of the patent to Gray, No. 222,895,

If there were room for doubt whether there was any
patentable difference in the device of Gray
and of Birkholz, Held that defendant did
not infringe said Birkholz patent, the de-
fendant’s devices being substantially differ-
ent.

The court not able to arrive at the conelu-
sion reached in the case of the Consolidated
Roller Mill Company »s. Coombs (48 O. G.,
255), from the eastern district of Michigan,
sustaining the patent to Gray, No. 222,895,
notwithstanding the rule of comity, which
should prevail between the Federal courts
in cases involving the same patents.

Where there was a prior decision in the
same circuit as that in which the present
case was pending against the complainant,
pressing with equal binding force as the de-
cision relied upon from another circuit, Held
that the rule of cowmity ought not to be in-
voked to the same extent as in most cases where it has
been applied.
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Smokeless Powder,

The basis of all the new kinds of smokeless gun-
powder is cotton subjected to the action of nitric acid
and the consequent formation of mono-, bi-, and tri-
nitrocellulose according to the strength of acid em-
ployed. The solubility of the bi-nitrocellulose in nitro-
glycerine has been already utilized for the manufacture
of the so-called ** sprenggelatine,” but recently a pow-
der of similar constitution has been prepared in
Krupp’s iron factory at Essen (Pharm. Zeit., Oct. 11,
p. 638). The ‘collodium wool ” is saturated with nitro-
glycerine in a vacuum at 6-8° C., and the excess of the
latter then pressed out, so that a product containing
about equal parts of nitrocellulose and nitroglycerine
is obtained. This is warmed to 60-90° in order to ren-
der it gelatinous, 1 to 2 per cent of diphenylamine
added to insure chemical stability, and the mass pressed
between warm plates, whose surfaces are furrowed
according to the degree of fineness required for the
powder. This new powder is said to be on the average
three times as powerful as the old, the decomposition
upon explosion being so complete that only the gase-
ous products carbon monoxide, carbonic dioxide, steam,
and free nitrogen result. In consequence no further
vapor appears than a slight puff of steam. The
powder, which may be represented by the formula
IOCaHn(ON02)3+9CBH1020H(0N02)2, also possesses the
advantage of not sustaining damage by damp.

e Oy
Hyaline.

A ‘‘horny, translucent, plastic composition of great
tensile strength and considerable elasticity, which may
be used as a cheap and inodorous substitute for cellu-
loid, and can be worked, dyed, pressed, denitrat-
ed, and rendered incombustible or fireproof.” ‘ Hya-
line” is a mixture of about equal parts of gun-cotton
and colophony, or shellac, copal, dammar, turpentine,
or of any mixture of these resins.—F. Eckstein, Plastic
Compositions.
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A SEPARABLE OCEAN STEAMER BUILT ON LAKE
MICHIGAN.,

The decided novelty in shipbuilding which forms the
subject of our first page illustration affords one of
many recent evidences of the enterprise, versatility
of resource, and marvelous energy with which the
dwellers along our Northern lakes are making use of
the facilities of their wonderfully favored location.
The population throughout the great country tribu-
tary to these vast island seas has now become so con-
siderable, and so magnificent the wealth of products
to be transported, from the field, the forest, the mine,
and the workshop, that one does not readily credit the
figures showing the actual present magnitude of the
business, while it is far more difficult to make a reason-
able estimate of the full possibilities of its future
growth.

Besides the business of strictly inland commerece, such
as involves only intercommunication between the
populations living in and near the great lakes, there
has long been a reaching out from these centers of
Western growth for more effective and direct inter-
course with the world at large, as reached from the
seaboard, than is afforded by the present systewms of
canals and railroads. But the impediments to naviga-
tion between the lower end of Lake Erie and the ocean
have been grave obstacles, notwithstanding the money
expended by the Canadian government to make ship
navigation possible for vessels of light draught. The
six hundred feet descent to tidewater, through short
canals and the rapids in many portions of the St.
Lawrence, a river which is partially ice-bound every
season, has been as yet but very unsatisfactorily accom-
plished by vessels suitable for profitable ocean service.

A method of reaching and competing with the busi-
ness of the sea coast and of the world in shipbuilding,
an industry which would seemm to present insuperable
obstacles under the circumstances, has, however, been
found on the shores of Lake Michigan. About a year
ago a contract was entered into between the Saginaw
Steel Steamship Cowmpany and F. W. Wheeler & Co.,
of West Bay City, Mich., for two steel steamships,
suitable for service on the Atlantic or in any part of
the world, and our illustrations show how one of these
vessels, the Mackinaw, was built and launched, with
the stern and bow portions separable from each other,
so that the vessel could be readily taken apart before
entering the Welland Canal, connecting Lake Ontario
and Lake FErie, at Port Colborne, and put together
again at Montreal, whence she steamed by way of the
Gulf of St. Lawrence and the ocean to New York
City.

The Mackinaw is of 8,578 gross registered tonnage,
290 feet long, 4115 feet beam, and 26 feet moulded
depth. The second vessel contracted for at the same
time, the Keweenaw, is a sister ship in all details,
They are built of steel from keel to truck, and are
double-bottomed water ballast vessels, designed to class
Al twenty years with the American Shipmasters’ Asso-
ciation, besides being made extra strong to carry dead
weight cargo in any part of the world. They have
triple expansion, surface condensing engines, with cor-
rugated furnaces and two steel boilers each, adapted
to carry a steam pressure of 160 pounds. Each has
steel pole masts, steam windlass, four double steam
hoisters, steam steering gear, steam reversing gear,
ete., and they are said to be the first American vessels
built with steel forecastles above deck, steel midship
house, and steel full poop,after the fashion of the con-
giderable class of English freight steamers styled
“ tramps.”

The Mackinaw left the yard of her builders last Oc-
tober and proceeded to Buffalo under her own steam,
making twelve knots an hour. Here she was placed in
the Union Dry Dock, and a row of rivets was cut out
all around her amidships, following along seams and
butts with the necessary irregularity consequent upon
a proper breaking of butts as called for by the classifi-
eation rules. A strong awidships bulkhead forward of
the fireroom rendered the after section watertight, and,
while the vessel was building, a temporary steel ¢ par-
tial bulkhead ” had been fitted in the afterpart part of
the forward section, clear of all broken butts. To
make the forward body tight it was calked and stiffen-
ed with shores about this temporary bulkhead, and
the forward section rested upon greased launching
ways. Tackle being fitted to this section, and power
applied, the two parts were made to slide apart with
the greatest ease as soon as the last rivet was cut out.
This work was condncted under the superintendence
of Mr. Williams, of F. W. Wheeler & Co.

When water had been let into the dock, it was found
that the after section, without any ballast, balanced
itself beautifully, drawing 9 feet 4 inches at one end
and 9 feet 3 inches at the other end. The forward sec-
tion, not having any machinery in it, required 100
tons of ballast at its after end, and floated at 6 feet6
inches forward and 8 feet 6 inchesaft. The ends of the
plates where divided were protected with 8 inches of
oak, and the two sections were thus started on their
travels through the Welland Canal and down Lake
Ontario, as shown in one of the views. The after sec-
tion, containing the machinery, had steam in one
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boiler, and backed at the rate of seventy revolutions
per minute, steaming stern first, as if this was the pro-
per way to go, while the forward section followed in
charge of two tugs. Thus Lake Ontario was traversed
and forty-three canal locks passed, besides several se-
ries of rapids, before Montreal was reached, the trip
occupying about eleven days. At the latter city the
two sections were placed on greased ways in Tate’s
dry dock, one of the views being a photograph show-
ing the vessel in this position, and when the parts were
closed in upon each other, the butts came together so
closely that a knife blade could not be inserted be-
tween the plates. The reriveting was accomplished
with facility in the usual way, and the vessel was
floated out of the dock a complete hull, defying the
eye of any expert to tell where the severance had been
made.

It is said that Mr. Wheeler is figuring with several
other steamship companies engaged in the coasting
trade for the building of similar ocean steawmships,
besides contracting with the Saginaw Steel Steamship
Company for two more vessels to be duplicates of the
one described. The officers of the latter company are
Hon. Arthur Hill, President; Samuel Holmes, Vice-
President; and Jawmes Jerome, Secretary and Treasurer.
The vessels are to be run in the coasting coal trade.

There has been a great increase in shipbuilding at
lake ports for the past three years. In the fiscal year
ending July 1, 1887, there were built on the lakes, ac-
cording to the government reports, 152 vessels, with a
total tonnage of 56,488, or about twice that built for
each of the four preceding years. In 1888 the activity
in this line was still more marked, there being 222 ves-
sels built, whose tonnage was 10 103 ; while in 1889
there were 225 vessels built, of 1v.,080 aggregate ton-
nage. This is only 8 tons less for the last two years
than the aggregate of the shipbuilding on the entire
seaboard of the country, while the average size of the
vessels built on the lakes was more than three times
that of those built on the seaboard. It is expected
that the increase in tonnage built on the lakes the
past year will be yet greater by very considerable
figures, for one firm alone, the Globe Iron Works Com-
pany, of Cleveland, has put afloat ten vessels, with a
total tonnage of about 30,000, and the great iron works
combination of Chicago, heretofore the principal
manufacturer of steel plates and beams for lake vesetels,
has now gone actively into the business of building
steel vessels for the lake trade.

Nearly all the coal shipments are from, and a large
proportion of the ore receipts at, the Lake Erie ports
of Cleveland, Ashtabula, Fairport, Buffalo, Erie, San-
dusky, Toledo, and Lorain, where inmense docks have
been constructed for the traffie, with large storage
capacity, and complete steam-operated handling ap-
paratus.

The grain trade this year has been phenomenally
large. 1t is principally between Chicago, West Su-
perior, Duluth, and Milwaukee at the western, and
Buffalo at the eastern terminals of water navigation.
On the line of the Northern Pacific and its branches
the elevators are all full, and immense piles of grain in
bags, covered by temporary sheds, have been waiting
weeks for cars in which to load the overflowing pro-
duet, while the elevators at the eastern end of the line
are also all full. The increased wheat yield this year
has been largely in eastern Oregon and Washington,
but with the crop possibilities now quite in sight, should
auniformly favorable season be experienced throughout
the great wheat belt in the Northwest, the quantities
which would be offered for transportation would quite
dwarf all the facilities which have been provided
therefor, on the great lakes as well as on the rail-
roads and canals. On such a solid basis it is difficult
to see how shipbuilders on the great lakes can be too
sanguine in their calculations for a continued rapid
growth of their business, and in the establishment of
the necessary plant and the perfecting of all the ap-
pliances therefor it is only natural that theyshould
also reach out for opportunities, and try and devise
means, by which they may actively compete with the
shipbuilders of the seaboard, in which they have al-
ready made a beginning by the building of the Mack-
inaw and Keweenaw.

AP

Cataphoric Medication.

The question of the absorption into the skin of solu-
tions by means of electric currents has been, says Dr.
S. Ehrmann, of Vienna, the subject of many experi-
ments with me since Prof. Wagner first started the
discussion by his researches on the cataphoresis of
cocaine ; and I have at last hit on a very simple experi-
ment. Take two similar glass vessels, with zine elec-
trodes at the bottom, and fill with a very weak solu-
tion of methyl blue ; and if an individual places one of
his hands in each vessel, then when a constant current
of 10 to 20 milliamperes is allowed to pass for five or
ten minutes, the hand in the anode vessel becomes
covered with blue spots, while the other is not marked.
The spots appear most on the back of the hand, where
the hair and fatty glands are situated. In the palm
and round the nails they do not occur,
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Sorrespondence.

Automatic Sheet Feeder Wanted for Printing
Presses,
To the Editor of the Scientific American:

It has always seemed to me that there lies a fortune
in store for the inventor who devises a successful auto-
matic feeder for all classes of printing presses. Many
more intricate operations are performed automatically,
and the writer has always maintained that eventually
paper would be fed to all presses by mechanical means
as successfully as the sheets are now counted automati-
cally by the ingenious counting device universally used
on printing presses. HENRI GERARD.

New York, December, 1890.

Ot s

The Belt Problem.
7o the Editor of the Scientific American :

The explanation of my belt problein of October 4, as
given in the issue of December 13, seems sound at first
glance, but is your correspondent correct ? According
to the calculation he makes, the outer belt will travel
25 feet per minute faster than the inner one, or about
one inch to every revolution of the 12 inch pulley. Prac-
tically, there is nothing like this difference in the mo-
tion of the two belts ; it is merely a creeping, which is
slow, positive, and almost irresistible. Then this
creeping will vary, as we have shown, if the sides of
the leather be reversed. For example, if the outside
of a belt be unyielding and the inside flexible, its
thicknesses must be added to the diameter of the
driving pulley to get its travel ; that is to say, the
belt will travel faster than the surface of . the pulley on
which it runs. Then, if an unyielding side of another
belt lies on this belt and the flexible side outward, we
have two surfaces in contact that, theoretically, travel
at the same speed, and there is no creeping. Practi-
cally, these conditions can only exist in part.

We infer, then, that the so-called creeping is caused
by the crimping of one side of a belt and stretching of
the other, in certain proportions, just where the belts
come in contact with and leave the pulley surfaces.

QUIRK.
_—————-—————

Aerial Navigation.
To the Editor of the Scientific American :

Ever since aluminum began to be produced more
che~ply, and especially now that it is promised at
prices that will compete with iron, I have thought the
time was fully come when this metal, in conjunction
with electricity, ought to solve the problem of aerial
navigation. Will some one of the many skilled me-
chanics or inventors who read your journal tell us
what, if any, is the obstacle in the way of constructing
a practical air ship ? It seems to me the problem re-
solves itself into this: To make an engine powerful
enough to raise itself and the car containing it into the
air and propel it along. There can be no doubt that
the screw is the proper means of lifting and propelling
an air ship. The storage battery electrical engine, I
suppose, will give the most power according to its
weight.

Now, the fatal defect has been that the weight of the
engine has been greater than the lifting power of the
serew which it would set in motion. But supposing all
possible parts of the engine and containing car were
made of aluminum, would not enough weight be taken
off without reducing the power to lift the car into the
air and propel it ? If experience proves that the weight
is still too great for the power, could nota compromise
be effected with gas, so that the car should be forced
to rise, and yet be easily controlled and rapidly moved
in spite of air currents ? It does seem to me that this
should be practicable with the aid of aluminuw, which
is some three timzs lighter than steel, with the same
strength.

From 1y youth up it has been a dream of mine that
I should see men traversing the air in safe and com-
modious cars, from the aerial road cart holding one or
two to the mammoth air ship holding a thousand, di-
recting them at pleasure in any direction, setting at
defiance all topographical obstructions, such as bad
roads, overflowed rivers, pathless forests, and rocky
walls. Shall not the 19th century be crowned by the
construction of an air ship which shall excel all present
methods of traveling in” ease, comfort, rapidity, and
safety ? Yes, safety, for there is no reason why this
contrivance should not be the least liable to accident,
if properly constructed.

I should be glad to hear from some one who is post-
ed on this interesting subject. James H. RoE.

Riverside, Cal., December, 1890.

O
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E. C. F. suggests that the explanation of the pres-
ence of a snake on the top of a barn, as recently de-
seribed by C. A. in the SCIENTIFIC AMERICAN, may be
found in the faect that hawks occasionally capture
snakes and fly away with them, and in the combat
which occurs in the air the hawk is sometimes com-
pelled to release his grasp and the snake falls, landing
upon the barn or whatever may be below the scene of
battle.
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OPTICAL ILLUSTONS ADAPTED TO THE LANTERN,
BY GEO. M. HOPKINS.

An interesting illusion produced by three coins—pre-
ferably silver dollars—consists in placing the pieces in
a row and removing the center one from between the
others at right angles to the line upon which they
were all originally arranged until the distance between

! ‘W o

Fig. 1.—OPTICAL EXPERIMENT WITH THREE DISKS.

the moved coin and either of the others is adjudged to
be equal to the combined diameters of the three coins,
then measuring the distance. It is found almost with-
out exception that the operator fails to move the
coin far enough by its own diameter, or more. This
simple experiment when shown in the lantern is much
more effective than when viewed directly. To adapt
it to lantern use, a spring slide holder like that
shown in Fig. 1 is fitted to the lantern front, and be-
neath the springs are placed two plates of thin glass.
Upon the inner glass near the upper part of its ex-
posed surface are cemented two disks of paper five-
sixteenths inch in diameter and separated a distance
equal to the diameter of one of the disks. On the
inner surface of the second glass plate is cemented a
third disk like the other two. This is attached to the
plate near its lower edge, and the plate is arranged so
as to bring the three disks in line, as shown in Fig. 1.

By arranging the three disks in a row and project-
ing them on the screen and taking the distance across
the three, at the screen, with a pair of large dividers,
the experiment is made ready. Now the central disk
is moved down in the lantern (as in Fig. 2), and of
course the image moves upwardly on the screen, Let
any spectator say when the distance between the mov-
ing disk and either of the others is equal to the dis-
tance taken by the dividers, then apply the dividers.
It will be found that the best eye will be greatly
deceived. It is not uncommon to find the best eye
measurements wrong by a foot or more.

The probable explanation of this great error in eye
ieasurement is that nearly every one has perhaps
almost unconsciously the expectation of seeing the
disks arranged on the apexes of an equi-
lateral triangle, so that what he does see
in reality is a distance exactly three times
as great as is required to fulfill his expee-
tations.

In Fig. 8 is illustrated apparatus for
exhibiting in a lantern Professor Thomp-
son’s curious illusion of the

is thought to be due partly to irradiation and partly
to persistence of vision.

A MILITARY SUSPENSION BRIDGE.,

The necessity of securing good communications for
armies on a march has presented itself imperiously in
war, in all times, and, among the accessory problems
that proceed from it, thereis none more difficult to
solve than that of the crossing of watercourses.

Whether it is a question of repairing a broken-down
bridge or of constructing an entirely new one, it may
be said that the activity and science of military en-

gineers at all epochs have been exerted upon this

problem, and have given it numerous solutions, but
solutions that borrow a character which is in a mea-
sure precarious, from the ingenious art itself, and
which they require for the utilization of the local re-
sources in each particular case.

There are no universal recipes that permit of acting
with certainty and without tentatives. During the
war of the rebellion, the Americans, it is true, adopted
a system that was quite uniform, and that might
strictly be considered as constituting a method, but this
system is not capable of being transported everywhere.

Fig. 2.—CENTRAL DISK REMOVED FROM THE OTHERS
THREE TIMES ITS OWN DIAMETER.

It supposes, in fact, the proximity of pretty large sup-
plies of wood for rapidly forming the huge scaffoldings
of the high trestles, almost without assemblages, by
simple piling. Now this modus operandi is perfectly
justified in the midst of the great forests of America,
but it would be impossible to apply it in our country,
when it became a question of crossing quite a wide and
somewhat shallow gap. For railway bridges, where
the conditions of strength are very imperative, it has
been deemed advisable in time of peace to prepare a
materiel of steel girders in separable parts that will
permit of rapidly reconstructing bridges destroyed by
the enemy. While, during the war ol 1870-71, the re-

pair of a railway bridge always required thirty days,
we may rest sure that the materiel’ that we now pos-
sess will permit of effecting the same work in less than
thirty hours.

Yet it could not be expected that thiscostly materiel,
in aslarge a quantity as we suppose it to be, would

! vantages, viz.

‘WOODEN FRAME.

suffice to repair the innumerable breaks that an army
may meet with upon its route, in its zone of maneuvers.

Roads, especially in mountainous couantries, offer a
nearly uninterrupted succession of bridges and cul-
verts that the enemy will; not fail to blow up. It will
be necessary to re-establish these, and it would be im-
possible to think of satisfying such exigencies with
equipments prepared in advance and in sufficient quan-
tity, the carriage of which, at all events, would greatly
encumber an army. It will always be necessary to
reckon, for a large part, upon the utilization of ma-
terials found ¢n situ, and what can be done is to pre-

Fig. 3.—PROF. THOMPSON’S OPTICAL ILLUSION ADAPTED
TO THE LANTERN.

pare for such utilization by carrying along the ac-
cessories which are indispensable and not very cum-
bersome, and that are capable of greatly abridging
the period of performing the work.

The lattice girder of the Howe American system
lends itself to the application of this method. The
wood that constitutes the heavy and cumbersome part
of the construction is found in place in America, and
all that hasto be done is to carry along the iron work
(the diagonal braces and tension rods), the manufae-
ture of which requires special tools and some little
time. But, as reduced as we suppose it, the work on
the frame of the American truss is considerable, and
often exceeds the limits of an improvisation. The
idea, then, naturally presents itself of stretching ca-
bles over the space to be crossed and of suspending a
flooring therefrom. We thus obtain a suspension
bridge.

The invention of suspension bridges, in their mili-
tary applications, does not date from yesterday. If
we are to believe ancient history, the bridge that
Xerxes threw across the Hellespont was constructed
upon this system, which presents two undoubted ad-
, saving in material and a lightness that
permits of its being applied better than any other to
the crossing of wide intervals.

In cable bridges, the parts all work by traction.
Now we know that the pieces under tension may be of
much smaller section than when they have to work by
flexion, or even by compression. A simple comparison
will render this consideration more striking. It suffices
to cite the example of a rope-dancer walking upon a
nearly invisible wire from 20 to 25 feet in length. This
wire gets its resistance from the strength of its points
of attachment ; but we ask what dimensions it would
be necessary to give, on the contrary, to a bar of iron
of the same length and resting freely upon
its two bearing points, in order that it
may support the weight of a man. There
is no doubt, moreover, that, from a mili-
tary point of view, suspension bridges
present valuable advantages, aside from
the relative lightness of the materials of
which they are composed,

Fig. 3.

concentric rings. As is well
known, it is necessary to give
the rings a gyratory motion
like that required in rinsing
out a pail, to give the rings
the appearance of turning.
This is accomplished in the
lantern by a movable holder
which is suspended on a
pendulum bar pivoted to the
center of the holder and to
the support. The end of the
holder which receives the slide
is apertured and provided
with two curved springs. The
oppositeend is furnished with
a circular hole through which
projects an eccentric mount-
ed on a stud projecting from
the support. By turning the
eccentric by means of the at-
‘tached handle, the slide is
swung around in a circular
path and the desired effect is
produced on the screen.*

The peculiar whirling effect

* On page 133 of vol. 41, SCIENTIFIC
AMERICAN, is given an explanation of
the phonemena of these circles,

Fig. 1—GISCLARD'S] NEW MILITARY SUSPENSION BRIDGE.
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and which render them easily
transportable. Owing to the
wide spaces that they permit
of erossing without the aid of
intermediate bearing points,
they especially render possi-
ble the passage of deep ra-
vines and swift streams. Un-
fortunately, their advantages
are offset by quite a number
of defects that can be abated
only in a certain measure—
the extreme mobility of the
bridge, in consequence of the
distortions a n d oscillations
which ocecur under a rolling
load, and, besides, the diffi-
culty of forming, upon the
two banks, points of attach-
ment strong enough to resist
the traction of the cables sup-
porting the floor. Parabolic
cable bridges are better
adapted for the crossing of
wide spaces. In certain mili-
tary applications, suspension
bridges 125 feet in length have
been improvised. But, as the
initial tensions are feeble, the
passage of the least load suf-
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fices to cause important distortions that are shown by
oscillations inevery direction. In permanentstructures
we succeed in remedying this extreme mobility by
various artifices that it would be impossible to employ
in improvised work. The lightness and slight rigidity
of the flooring further increase these defects to the
point of rendering the passage inconvenient and dan-
gerous. So there is no example of the use of bridges of
this sortin war. Those of which a description is given
in certain special works have been constructed merely
by way of experiment by regiments of pontonniers or
by engineer corps.

The only military applications of suspension bridges

(the rope bridge made on this occasion having been
stretched over a space of 90 feet, and having been
capable of giving passage to the entire artillery); the
repair of the bridge of Romans over the Isere, effected
in 1814 by the French army ; and, finally, the rope and
boat bridge constructed by the English over the Adour
during the same year.

Similar foot bridges are much used in the Cordilleras.
The celebrated rope bridge of Chammbo was 125 feet in
Jength and 614 feet in width. A still larger bridge of
the same kind connected Quito and Lima. Finally, in
the Indies, the length of the Chouka bridge, on chains,
was 150 feet.

usually employed in suspension bridges, Comnmander of
Engineers Gisclard has endeavored to combine the ad
vantages of both, and. at the same time, to get rid of
their inconveniences.

To define the type devised by this officer, and expe-
rimented with in 1888 at Grrenoble, it may be said that
the horizontal flooring rests upon a series of wooden
frames spaced 13 feet apart (Figs. 1 and 2) These
frames (Fig. 8) are themselves supported beneath by
wetallie cables forining a parabolie curve.

This arrangement would enter the systew of the first
type that we examined, but the inventor has succeed-
ed ’n commbining a parabolic support with a strong

REPAIRING THE STEAMSHIP LA CHAMPAGNE—APPLICATION OF AN ADJUSTABLE

that we can cite are those of the second class, or
bridges upon chains; but then these applications are
relatively numerous.

We have already mentioned the crossing of the
Hellespont by Xerxes—a fact that carries us back to a
respectable antiquity. Let us add to this the bridge
thrown by the Swiss over the Po, near Casal, in 1515 ;
the cable bridge thrown over the Clain at the siege of
Poitiers in 1569, by Admiral Coligny ; the rope bridges
that Henri, Prince of Orange, made use of in his enter-
prises against Gand and Bruges in 1631 ; those used by
the French in Italy in the war of 1742 ; and, under the
empire, therepair of the bridge of Alcantara in Spain,
done by Colonel Sturgeon during the campaign of 1810

| v

|
x)

Atlthough the applications of this type are so numer-
ous, while there exists (at least from a military point of
view) none of the parabolic cable type, we must con-
clude that it is really easier to improvise the first than
the second.

Its distortions are infinitely more limited, and, upon
the whole, it is easy to obtain the solid attachments
that are required by multiplying the number of the
anchorage piles on the banks. Its worst drawback is
the curve assumed by the flooring laid upon the
cables. Wagons move too fast in the descent, and,
provided that they are heavily loaded, ascend with the
greatest difficulty.

Struek by the inconveniences of the two systems
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BOW AND STERN DOCK.—{See page 40v.]

horizontal traction at the very level of the flooring.
The extremities of the uprights serve, in fact, as sum-
mits to diagonal metallic cable ties which are connect-
ed in fours, at the level of the flooring, with forged
iron rings. There is thus formed a series of triangular
meshes, which, as a whole, cannot get out of shape.
The extreme rings are acted upon by tension blocks
that are affixed to each bank at the same points of
support as the principal cables. The rigidity of the
system is therefore assured by the double traction
starting from each of the four points of support.

The putting of such a bridge in place is very easy,
requires no special material, and can be performed,
without danger, by unskilled men. It consists in first
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placing the two principal cables across the ravine,
while the entire upper system, composed of uprights
and metallic cables, is assembled upon one of the banks.
The bases of the uprights are provided with grooved
pieces that engage with the principal cables, so that
the whole upper part can be made to slide and be led
into place by drawing here and there upon the
anchorages.

Lastly, the entire affair is tightened by means of
pulleys affixed to the last uprights, near the banks,
and the flooring is laid according to the usunal
method.

Trials of this system were made with a 70 foot bridge
in 1886 at the proving grounds of Satory, at Versailles,
and, in 1887 and 1888, at the fortification moats of
Grenoble, and gave the happiest of results.

The successive tests to which this bridge has been
submitted have been carried as far as to 460 pounds to
the running foot or the equivalent in rolling load. A
414 inch gun with its caisson and team, two carriages
attached one behind the other and weighing 11,000 lb.,
and columns of infantry four abreast, defiling on a run
or even at a cadenced gymnastic pace, have crossed
without any perceptible oscillations being noticed. Tt
will be seen that bridges of this kind are capable of
rendering the greatest services in war, and their con-
struction is so simple that it is not impossible to im-
provise them.—La Nature.

—_— e r——
REPAIRING THE STEAMSHIP LA CHAMPAGNE WITH
AN ADJUSTABLE BOW AND STERN DOCK,

The steamship La Champagne, of the Compagnie
Generale Transatlantique, was recently in collision
with the English steamer Lisbonense in the Bay of New
York, off Sandy Hook. In the collision a large section
of the stem of the French steamer was broken short oft
and with a number of plates still adhering to it was
carried off by the other steamer. La Champagne was
on her outward voyage with a full cargo and passen-
zer list ; the other wasinward bound. As most of the
injuries were above the water line, both steamers
reached their docks in safety.

We illustrate the operation of repairing the French
ship, while lying at the French line pier 42 N. R, in
performing which, a bow and stern dock, as it is
termed, the successor to the old-fashioned coffer dam,
was employed. The structure is made under patents
owned and operated by Henry P. Kirkham & Son, of
78 and 80 Broad Street, New York, and in this instance
as in the numerous other ones in which it has been
employed, proved of the highest degree of utility. By
its use an entire new stem piece and a number of plates
were put into the steamer without discharging her
cargo. As some of the injuries extended below the
water line, and as it was decided to put in a complete
stem piece to satisfy the requirements of the insurance
inspectors, the forefoot of the steamer had to be ex-
posed.

The bow and stern dock is in principle a large box or
caisson with water-tight bottom and three water-tight
sides. The sides are double so as to form water tanks,
which, by proper manipulation of the valves, can be
filled or emptied singly. This enables the appliance to
be handled with the greatest freedom of action, ac-
cording to the requirements of the case. The fourth
side is closed by a species of leaf doors, whose construe-
tion is shown in the diagram.

These doors consist of a series of planks arranged
one above the other with their flat sides in contact.
All the planks on one side are pivoted by a steel pin
passing through their ends exactly as the sticks of a
fan are fastened together. There are two sets of planks
thus arranged, each set corresponding to one fold of a
double door. The planks vary in length, those at the
top being the shortest, so that an opening is left be-
tween them approximating in shape to the cross sec-
tion of a ship. Heavy padding covered with canvas
extends over the ends of the planks, and the canvas is
also caried outside so as to cover their joints as with
a sheet, Each plank is three inches thick and twelve
inches wide. The caisson used on the steamer in ques-
tion was 42 feet long over all, 32 feet wide, and 22
feet deep.

In use, it is floated into position off the bow or
stern of a steamer, and the doors are swung back
to some extent, so as to enlarge the opening. It
is then, by means of some cables strung out to-
ward the stern or bow of a ship, as the case may
be, drawn back into position. Before being placed

Srientific Qmevican,

water within the body is then pumped down to the
level necessary for the workmen, and as much of the
ship as desired is exposed.

The floor of the caisson, as will be seen from the plan
view, extends well outward, so as to give a base for
the doors to work upon. The steel pins on which the
doors work have also two or three intermediate con-
nections, by heavy eye bolts, with the caisson.

In the old form of coffer dam the profile of the open-
ing for the admission of the ship had to be specially
determined for each case. This was sometimes done
by inside measurewment of the vessel, in which case the
deadwood of a wooden ship or the cement filling of
an iron ship often obstructed operations. In one in-

’Q&:“ \( \\\‘\‘
AND ELEVATION OF BOW AND STERN DOCK,
WITH LEAF DOORS.

stance, the cement filling of a steamship extended 19
feet upward from the keel, so that no measurement
whatever could be taken. Sometimes a beam of wood
with a number of holes bored through it, through
which bars passed which were free to slide back and
forward, was used. It represented a gigantic comb.
Lowered over the side of the ship and pressed against
its side, the bars would be thrust back, so as to give
the points for determining the desired profile. Some-
times a wooden template was made by guess, and the
final adjustment of the template was made by a diver.
Of course, where the lines of a ship are known, the
opening can be made from these. All this trouble is
done away with by the leaf doors of the stern dock
shown in our illustrations.

The new stem piece, which was inserted in place of
the one broken in the collision, was forged by the
Paterson Iron Co., of Paterson, N. J. It is of iron,
like its predecessor. It was received by the Morgan
Iron Works, of this city, as a straight bar of iron, 4 by
13 inches in section, and 46 feet long, with the front
corners rounded off. The first operation was the bend-
ing. A special furnace was built for the purpose, and
the great mass was gradually brought into shape.
After bending, a piece had to be planed off at the base
obliquely to give what is known as the “scarf,” a
species of feather edge, where it lapped over the fore-
foot of the steamer, which was correspondingly scarfed
to receive it. This scarf in the stem was planed out.

The bent stemn was mounted on the bed of a planer,
and the cuts were taken across it at right angles to its
axis, each cut, therefore, being only 13 inches long.
Four hundred holes in two rows were then drilled for
its entire length to receive the rivets by which the
plates were attached. The aggregate length of these
It took 72 hours’ work, day

holes is about 130 feet.

beneath the ship, keel blocks may be secured by
dogs as in regular dry dock practice if it is deemed
necessary. When in position, the doors are
swung in against the sides of the ship. The
freedom of action of the planks, which is, however,
limited to some extent by a slack chain attached to
them by ring bolts, enables them to take precisely the
shape of the cross section of the vessel, whatever it
may be. If necessary they may be driven into place by
a tug boat striking them with her bow. When all is
solidly secured, the caisson is pumped out to any de-
sired extent. Its flotation may be diminished by
leaving the sides full of water. This does away with
such bracing as would otherwise be requisite. The

WEBSTER'S PRINTER'S COMPOSING STICK.

and night, to shape, drill, and scarf this piece. The
old stem broke short off in the collision. It is not be-
lieved that the new stem would suffer to anything like
the same extent in a similar collision.

The space immediately back of the stem for a few
feet is to be filled with a concrete filling. A mixture of
hydraulic cement with blocks of wood and other ma-
terial was removed in the operations of cutting out for
the introduction of the new piece. This will be re-
placed with fresh material.
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An Experiment in Tanning by Electricity.

A couple of months ago A. Zwierzchowski came from
France to introduce the new method of tanning by
electricity to the American tanners. We believe he
came here with the understanding that at least one
firm, a member of which had been in Paris during the
summer, would take hold of the invention if it was
what it was represented to be. Mr. Zwierzchowski
made himself and his errand known to several of the
leading producers of leather in New York. He was
courteously received and attentively listened to. But
he did not succeed in persuading any of the tanners to
take shares in his enterprise. They would gono further
than to propose the application to the invention of a
test which had been proposed by Mr. Jackson S. Schultz
fourteen months before.

This test was as follows: ‘‘Prepare two circular revolv-
ing vats. Into each of the vats shall be placed a given
quantity of extract liquor, and the same number and
quantity in pounds of prepared sides. Inshort, the con-
ditionsshall in all respects be equal. To the one vat shall
be added the electric current and to the other thereshall
be no electric current. After revolving these vats for
a sufficient time to tan the sides accompanied by elec-
tricity, they shall be taken out. If, on examination,
the sides in the vat which has not had the advantages
of electricity should require more time, such time
shall be taken and credited to the account of elec-
tricity.”

Mr. Zwierzechowski, finding that this was the only
course left to him, agreed to the conditions, with the
proviso that everything should be done secretly, and
that each witness of the examination should pledge
himself in advance not to disclose what transpired un-
less he had the consent of all the others to do so. Un-
der this arrangement the experiment was tried at the
factory of T. P. Howell & Co., of Newark. The result
was exactly what Mr. Schultz had anticipated. It was
shown conclusively that the revolving vat which was
not subject to the electrical current tanned leather as
fast and as well as the other.

When the reporters of the daily papers got on the
scent, it became our duty to tell the story exactly as it
was. To sum up the whole matter, the vats «( the tan-
aers can be propelled by electricity or without it ; there
is no harm done if it is used, nor any zood if it isn’t
used. We have two specimens of leather before us,
one tanned electrically, the other not ; thc same time
was employed on the production of each ; the latter is
fully as well tanned as the former—if anything, a little
better.—Shoe and Leather Reporter.

—_— - or——
An International Copyright.

The Cincinnati Enquirer gives an abbreviated
analysis of the international copyright bill which
passed the House of Representatives a few days ago,
and is likely to pass the Senate without further amend-
ment. The proposition of the bill is to permit foreigners
to take American copyright on the same basis as Ame-
rican citizens in three cases: First, when the nation
of the foreigner permits copyright to American citizens
on substantially the same basis as its own citizens ;
second, when the nation of the foreigner gives to
American citizens copyright privileges similar to those
provided for in this bill ; third, when the nation of the
foreigner is the party to an international agreement
providing for reciprocity in copyright, by the terms of
which agreement the United States can become a party
thereto at its pleasure. A subsidiary but important
proposition to the bill is that all books copyrighted
under the proposed act shall be printed from type set
within the United States or from plates made there-
from.

—_—————r——
A DOUBLE TYPE COMPOSING STICK.

The device shown herewith, which has been patent-
by Mr. James G. Webster, is designed to practically
serve the purpose of two printer’s composing sticks,
and is designed especially to meet the requirements of
printers where the variety of work demands quick
adaptation, accuracy, and convenience. The side
flange of the stick has a longitudinal slot through
> nearly its whole length, along which travels the
thumb screw by which the main set bar or knee
is held in place and adjusted as desired for any
required measure. The other set bar is shorter,
and is fitted to slide in and along the base part of
the main knee in a similar manner, being adjusted
in the desired position by a separable thumnb-screw,
the finger-piece of which may be placed on the
outside if preferred. Both sides of the main knee
are beveled away at the bottom, where it crosses
and rests on the broad flat body of the stick where
the feet of the type rest. The inside of the other
knee, and also the inside of the end piece, aresimilarly
beveled at the base, thus doing away with right-angled
seats for the feet of the type, which are not always ac-
curately made, and which are liable to become imper-
fect when the stick is not well taken care of. These bot-
tom bevels also allow the types to more readily adjust
themselves squarely on their feet. For further infor-
mation relative to this invention address Messrs. Weh-
ster & Smith, St. Johns, Province of Quebec, Canada
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RECENTLY PATENTED INVENTIONS.
Railway Appliances.

CAR CoUuPLING. — Samuel B. and
James R. Sadler and David M. Carter, Fairfield, N. C.
This is a device in which the latch for holding the
coupling pin elevated is movable forward to release the
pin, the trigger therefor being arranged for operation
by the coupling devices of the meeting car, whereby
the cars on coming together will be automatically
coupled, while they may be uncoupled from either side
or the top of the car.

Electrical.

PRINTING TELEGRAPH.—William W.
Taylor, Mansfield, Mass. This invention covers type-
writers electrically connected, with a paper supply
mounted on and automatically fed from the carriages, a
knife to cut off the paper when required, with other
novel features, the invention being an improvement on
a former patented invention of the same inventor for
automatically printing and delivering messages into a
public or private receptacle.

HoLDER FOR LAMPS, ETC.—George L.
Batchelder, Bloomington, Ill. This is a device for sus-
pending electric lamps and hoods, designed to be
readily operated, and so arranged that either or both
may be conveniently lowered by a singie rope.

Mechanical,

DRrESSING AND THREAD CUTTING
TooL.—Samue! T. Harrison, Skipanon, Oregon. This
is a combination tool of simple construction designed
tc be readily applied to a wagon axle to dress it and cut
a new thread, or to cut new threads on pipes or bolts,
without removing any of the parts from the wagon or
article on which they are held.

CAN BonpyY MAKING M ACHINE. —
Mathias Jensen, Astoria, Oregon. Tbis is a machine
for forming sheet metal can bodies, designed to be
simple and durable in construction, not liable to get
out of order, and not requiring the attention of a skiiled
workman, thereby reducing the cost of such work, the
invention covering various novel details and combina-
tions of parts. .

Agricultural,

PLANTER AND FERTILIZER DISTRI-
BUTER.—W illiam E. Tucker, Jackson, Ga. This in
vention relates more particularly to what are known as
‘*walking "planters” and ‘*‘vibrating hoppers,” and
provides a machine designed to be as weli adapted for
planting as distributing, and with which the seeding or
fertilizing can be done at the same time as the plowing.

CLEVIS AND WRENCH BOLT.—George
Evans, Clarksdale, Miss. This is a combination imple-
ment, the clevis dis pensing with the lap ring and keep-
ing the singletree up higher from the ground, making it
less liable for the trace chains to get under the horses’
feetin turning, while the wrench bolt is adapted either
to secure the clevis to the plow beamor to be used sepa-
rately as a wrench.

Miscellaneous.

WALKING CANE, ETC. — Ewald Hofel,
Lugau, Germany. This is a new article of manufacture
consisting of a flexible metallic core having a handle
and ferrulé, and a covering formed of unbroken conical
tubes colored and varnished, the apex of one cone en-
tering the base of the next and being glued therein,
there being utilized in the manufacture the discarded
paper cop tubes employed in connection with the manu-
facture of textile fabrics.

NoSE GUARD FOR EYEGLASSES. —
William Dengler, New York City, This is a clamping
guard attachment with two independent limbs secured
by one end of each to the ends of a nose clamping
plate, their other ends being held by abinding screw to
the lens post, affording a light and strongattachment of
the nose guard to the lenses.

WELL SINKING MACHINE.—Henry H.
Davenport and Dalton A. Brosius, Vermillion, South
Dakota. According to this invention the drill rope or
chain carrying the usual drilling tool passes around a
pulley held adjustable in a lever to change the drop of
the tool, the invention also covering other novel details
and combinations of parts in a simple and durable ma-
chine designed to be very effective in operation.

ToY GAME.—Julian F. Burd, Dupuyer,
Montana. This invention relates to an improvement in
toy games of the balland pocket type, the game to be
played with letters or figures and admitting of many
variations, the object. being to produce a simple and in-
expensive device which will combine amusement with
instruction.

PuzzLE. — Gavin L. Stairs, Maitland,
Nova Scotia, Canada. This is a game or puzzle in
which, by tiltine and skilifully manipulating a chan-
neled box or case, balls placed therein are made to roll
or change their positions till a given goal is reached,
there being two pairs of balls used, supposed te repre-
gent two opposing parties.

BLACKING OR OILING BRUSH. — Ad-
dison Smith, New York City. This is a brush with a
vertically swinging lever, with a reversible dauber hav-
ing bristles on one side and a sponge on the opposite
side, and especially adapted for the use of ladies, for
appiying solid or liquid blacking to shoes, and for oil-
ing or wiping the same, without soiling the hands of
the operator.

PROJECTILE. —William Bowman, At-
chison, Kansas. Longitudinal side passages are formed
1n this projectile from its front end to near the rear,
where they communicate with transverse passages, the
latter intercepting a bore extending forward from the
butt, whereby it is intended that the gases from the ex-
piosive fired will enter the passages and give the pro-
jectile a rotary motion, such as usually obtained by ri-
fling the barrel.

WINDMILL REGULATOR. —John M.
Lowe, Butler, Ind. Where windmills are used to fill
water tanks, the device provided by this invention is
designed to automatically throw the mill into gear
when the water i3 low in the tank, and throw it out of
gear when the tank has been filled, this being effected
without strain upon either the mill or the pump.

AIR PUMP GOVERNOR. — Craven R.
Ord, Montreal, Canada. In a suitablecasing is a steam
inlet connected by a port with the steam outlet leading
to the pump, the steam inlet being connected in the
usual manner with the boiler while the port is adapted
to be closed by the reduced end of a cylindrical main
valve fitted to slide in a cylinder formed on the casing,
with a spring and auxiliary valve, and other novel
features, the device forming a simple governor for air
brakes.

MAKING W0OD AND OIL GAS. —
George Ramsdell, New York City. This invention
covers an apparatus with a non-combustible and non-
porous bottom for the oil retorts, and with feed pipes
80 leading to the retorts that the pipes will not become
choked by the deposition of carbon, while the oil
vapors will be released before the hottest portion of
the retorts is reached, and the oil not vaporized will be
conducted to the hottest surface.

FrRuiT PRESs. — Robert Randall,
Newark, N. Y. This is a simple and easily worked lever
press for operation by hand for pressing dried fruits,
meats, etc., when packing them for market, the box or
package being readily placed in position to receive the
pressure, to be kept on as long as desired, and the press
being also adapted for pressing the juices from fresh
fruits.

STRUCTURAL Rops. — Wilhelm L u-
brecke, Berlin, Germany. This is a tension and com-
pression rod composed of & series of parallel metal
plates bent longitudinally at obtuse angles, the rod
being adapted to receive joint or pivot bolts at its ex-
tremities, whereby structures built therewith may be
readily put together and taken to pieces, and the build-
ing of bridges will be greatly eimplified.

TAPESTRY YARN STEAMING. — James
Hutchison, Newark, N. J, Instead of placing the
hanks in net frames after leaving the printing drums,
and sending them thus to the steaming apparatus, this
invention provides a frame with sets of yarn sticks to
hold the hanks set vertically in the frame, whereby the
yarn isdesigned to be so supported as to prevent the
colors from running into each other.

SEWAGE SLUDGE FERTILZER.—Cresa-
cre G. Moor, Truro, England. This invention pro-
vides a process of treating sewage to form a marketable
manure therefrom, consisting essentially of phosphates
and ammonia, the matters in suspension being precipi-
tated in the form of sludge, while the effluent water is
purified and the sludge distilled, carbonized and cal-
cined.

EVAPORATOR. — George H. Brower,
Roann, Ind. An evaporating pan divided by several
partitions, and with troughs and passageways arranged
in connection with the compartments, all arranged
after a novel plan over a suitable furnace, thus provid-
ing an efficient apparatus for rapidly producing pure
sirup from saccharine juices.,

CARAMEL TRAY. — Oscar B. Weaver,
Williamsport, Pa. Thisis adevice for holding confec-
tions for shipping, storing, and exhibiting them for
sale, and is composed of a sheet of fibrous material,
such as paper, muslin, etc., having intersecting hollow
ribs forming rows of shallow, flat-bottomed cells, the
whole coated with paraffine.

SHELF SUPPORT. — Otto F. Wegener,
Seattle, Washington. This support consists of a main
frame and brackets, the latter arranged one above the
other and made of strips of metal bent to form horizon-
tal portions, braces, and upright connecting portions,
the latter lapped against and secured to the main
frame, making a light, neat-looking, and strong device
to support a number of shelves.

CANE AND UMBRELLA. — Charles H.
Morgan, West Chester, Pa. A hollow tube with detach-
able ferrule at one end and detachable handle at the
other end constitutes the body of the cane and the stick
of the umbrella, and the invention covers various novel
features, providing a combination article which may be
used as cane or umbrella, and which may be quickly
and easily changed from one to the other.

SNAP CATCH FOR BAGs. — Daniel M.
Read, New York City. A spring-actuated latch having
a thumb piece is fitted in a slot in one member of the
frame, being fulcrumed at the edge of the slot, while
the other member of the frame has a catch to engage
the latch, the device forming a cheap and practical lock
for reticules, pocket books, etc., adapted to open with
the same motion of the hand required in opening the
parts of the bag or book to which it is applied.

FINGER LOCK FOR CHATELAINES.—
This is another patented device of the same inventor,
in which the construction is such that a simple down
movement of finger or thumb applied to the lock
will operate the catch and at the same time open the
bag or book.

MosQuiTo NET FRAME. — Albert C.
Lottman, Houston, Texas. This is a simple and dur-
able device formed of suitable uprights, side bars,
braces, and connecting bars, designed to he conve-
niently attached to or detached from a bedstead, and
which when in position will be firmly held against
lateral movement.

MosQuiTo NET FRAME AND SHAM
PiLLow HoLpER.—William Tennison, Mount Vernon,
Ind. Thisis an improvement on a former patented in-
vention of the same inventor, and consists of a cheap
and convenient device formed of bent wires, adapted
for use for both the purposes named, either together or
separately.

NoTe.—Copies of any of the above patents will be
furnished by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date
of this paper.

WBusiness and Personal.

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

For Sale—New and second hand iron-working ma-
chinery. Prompt delivery. W. P. Davis, Rochester. N.Y.

Help in your studies. I. D. Boyer, Dayton, O.

Acme engine, 1 to 5 H. P. See adv. next issue.

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

Wanted—Southern agency for first class specialties.
J. Wallace Hoyt, Chattanooga, Tenn.

Patent Improved Incubator and Brooder for sale, or
onroyalty. G. H. Bishop, Northpert, L. L, N. Y.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 155 machines in satisfactory use.

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

Power presses and dies. Also contractors for special
machinery. T.R. & W.J. Baxendale, Rochester, N. Y.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

Tight and Slack Barrel Machinery a specialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.301.

Iron, Steel, Copper, and Bronze Drop Forgings of
every description. Billings & Spencer Co., Hartford,
Conn

Guild & Garrison, Brooklyn, N. Y., manufacture
steam pumps, vacuum pumps, vacuum apparatus. air
pumps,acid blowers, filter press pumps, etc.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address J.
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y.

Manhattan packing is self-lubricating. It keeps the
piston rods bright and smooth. Send for sample and
price list to Greene, Tweed & Co.. 83 Chambers St., N. Y.

Wanted—Specifications of machinery for the treat-
ment and refilning of crude petroleum. Production
30.000 kilogram per day. AddressJ. k'r. Hey, Ingenieur,
Strasbourg, Germany.

Magic Lanterns and Stereopticons of ali prices.
Views illustrating every subject for public exhibitions,
ete. §F A profitable business for a man witk small capi-
tal. Alsolanterns for home amusement. 208 page cata-
logue free. McAllister, Optician, 49 Nassau St., N. Y.

Wanted—A first-class engineer, capable of taking
charge ot drawing room and who is thoroughly versed
in the construction of roofs and building iron work.
(German preferred.) Address, givingreference and stat-
ing conditions, The L. Schreiber & Sons Co., 177 Eggles-
ton Ave., Cincinnati, O.

TO INVENTORS.

An experience of forty years, and the preparation of
more than one hundred thousand applications for pa-
tents at home and abroad, enable us to understand the
iaws and practice on both continents, and to possess un-
equaled facilities for procuring patents everywhere. A
synopsis of the patent laws of the United States and all
foreign countries may be had on application, and persons
contemplating the securing of patents, either at home or
abroad, are invited to write to this office for prices,
which are low. in accordance with the times and our ex-
tensive facilities for conducting the business. Address
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad-
way, New York.
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Air brake coupling, W. A. & B. S, H. Harris....... 442,62

Ammonia still, F. Kaiser..... ............. 442,625
Animal trap, E Ray.. ....... 137
Animal trap, White & Murphy 442,845
Atomizer, J. Schoett 1 ......... 442,785
Axle, car, J. Mullj 442,817

Bag fastener, T. Emans 443,040
Bag lock. H. K. Harker.. 2,684
Bale tie, J. B. Harris....... 443,015
Band cutter and feeder, C. M. Emeis. .96
Bar. See Cutter bar.

Barrel closure, H. C. Strout

Baseball curver, J. H. Burns..........

Basins, mat for bar wash, J. T. Keane.. 442,626
Bed clothes fastener, Reuter & Schruben 3.
Bed, folding, J. P. Hayes ¢t al........... 442,725
Bedstead attachment, Hill & Gohn. 442,175
Beehive. A. .J. Pennock .......... 442.687
Bell, alarm, T. M. Bales........ 442,937
Belt fastener. w. ’I‘attersal]s ... 442,740
Bicycle, safety, W.J. Edwards ............ . 442871
Bicycles, luggage carrier for, A. B. Barkman.... 432938
Bituminous rock, machine for reducing, W.

42,815

442,690
. 442,678

Meakin
Bla(S:kmf and shoe brush holding device, H. N,
ACKIET ...ivereinneeinennnns
Blasting, W. Hartley
Block. See 8natch and tackle block.
Boiler. See Hot vcv)a.tﬁr boiler.
T

Boiler leveler, O avik 42,777
Bolt, J. Berkey. 442,941
Boot or shoe. wel 442,897
Boots, gilding machine fo 442,915

Booth, portable wooden H
Bottle case, J.Glass..

42)9m

..................... . 442,143
Bome stopper fastener,J. S. Berger. 442,940
Box. See Coin locked box. Journalbox. Letter
box. Vent bo
Box fastener, W. 8 Marshall. ............. ........

442.903
Box staying machmes, die for, F. H. Beach.. . 442,192
Brace. See Railway rail brace.

Brake. See Car brake.

Brake mechanism, R. 0. Wood...................... 443,028
Brick, stone, etc., preservatlve compound for, L.

A Drake . . ....iiiiiiiiieeniiiiiiiee.s 442.867
Bridge, draw, Wledenmayer & Bergman 442,847
Buckle, suspender, J. Jenkins 412,981
Buggy top lowerer, D. Mack 442,812
Building, G. Fitch...... .... 442,875
Burner. See Gas burner.

Vapor burner,
Buttonhole shield, F. E. Heinig.
Camera, C. O. Ellison
Can. See 0Oil can.
Candles, shade or globe holder for, G. W. Roui
Candy machmeHR D. Nuttall

. 442,622
442,616

.. 442,669
. 442,182

Cant dog, D.S. Hall............... .. . 442,620
Cant hooks, makmz ferrules for, K. Mansfiel .. 442,813
Capsule press, F. W. Perry........cccoeeeve ous . 442,910
Car brake and starter, F Chaﬂ’ey. 2,100
Car coupling, V. Brett..... 442,853
Car coupling, W. H. Franks.. 442,771
Car coupling, K'rench & Carroll 442,772
Car coupling. I. E. Marshall.. 442.814
Car door, Wagner & Seath......... 442.728
Car, metalllc asseuzer. C. B. Hutchins 442,894
Car, railway, W, (o1 7 SO 2,075
Car seat, & A. Krutsch 442,984
Car seat, R.R.P€ase....e.00ecrns 637
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Car, stock, J. M. Burton
Car, stomge battery eleclric. J. Stephenson.
Car, street, J. G. Schneider.
Car tracks, apparasus for removing obstrucnors
from street, C. Nagel
Car wheel, cushloned Haugh & Leach
Cars. pilot for street rm]way. W. Sne
Cars, platform supporter for tram, J Stephenson
Cardboard, machine for cutting grooves in, J.
LT cevenn
Carding engine, G. & E. Ashworth...
Carpet stretcher, A. E. Finegan..
Carriage sunshade, D. Argerbruzht
Carriage top curtains, knob iron for, D. Couboy. .

43,014
442.745

Carrier. See Hay carrier.

Case. See Bottle case. Show case.

Cash register and indicator, A. 1. Blanchard . 442,660
Cash register and indicator, 1. D.” Boyer....... 442,851
Cash indicator and register, C. W, Weiss. ..443 024 443025
Casket handle, M. Bremer.......... 442,919
Chain, crnamental, C. D. Reynolds. . 442,917
Chair attactkment, J W. lipscomb.. . 442,629
Chalk sharpener, chalk dust collector, and weight,

C. haefer 443,008
Check row atmchment A. Roberts.. . 442,641
Chopper. See Cotton chopper.

Cigar rolling machine, C. W. Boman......c......... 442,945
Clamp. _See Floor clamp.
Clamp, J. L. Ackerman. .. 442934
Clamp, W. J. Shampel... .. 442733
Clasp. See Overshoe clasp.
Clasping strip, spnnz. A. B. Heller.. ...cv.o.eee... 442,889
Cleat, pendent, A. R.Bush.....ccooevieneieiiienn.. 442,746
Clippers, adjustable attachment for hair, W.C.

B2 ) 1= 442.807

Cloth pressing machine, G. W. Miller.
Clothes lines, adjustable prop for, W
Clutch, friction, J. C. Hartman
Coin counter, J. Hock
Coin locked box. C.
Collar, horse, S. J. M. Cox..
Collar machine, horse, C. J.
Collar stiftener, shirt, F. C. Weir.
Collar stufting machine, horse,
Condenser, steam, 1. J. Hartfor
Condensing and cooling purpo

eisel
Conductors, safety device for overhead, R. .
Morgan, Jr
Conveying apparatus, C. W. Hu
Cooking apparatus, electric, E. Abshagen
Copy holder, F. I.. Twiss.
Cork feedmflmdchme. Wile & Lacasse..
Corkscrew, Ennis
Corn cutrmg:mplement, J. E. Peterson.
Cornet, Conn & Seidel. .
Corset, 8. B. Ferris.........
Cotton chopper, E. Jackson..

Cougling. See Air brake coupling. Car coupling.

ipe coupling. Thill coupling.

Coupling, J. S. HUDter...coioieiieereionocncsnacanns 442,809
Crane, Forter & Kennedy..... 442.817
Crushing rolls, D. Brennan, Jr. 442,764
Cultivator, J. O. Ford. ..... 442,876
Cultivator, J. N. Parker. 2.909
(‘ulnvutor 1. J. Potter.. 443,056

Culttvator, corn, Bottorﬁ& CONTETS. - +aavenennrrens 4425946
Cutter. Sée Band cut

Cutter bar for headers. double, Plumtree & Ton-
Decomcatmg machine, J. T. Stewart.
Dental mallet, W. H. Dibble
Die. See Screw cutting die.
Dish washing machme, A. D. Miller...... PO .
Door check, E. Chapman .
Door check. T. D. Morris. ..
Door check, H. W. Struss..
Door hanger, C. W. Bullard

Door, sliding, J. R. Bodell........
Draught equalizer, A. R. Dillehay¥...coceeeee-0eesn.
Drill.  See Metal. Roc drill.

Drum, hot air, E. T. Whiting ...
Drymlg %pp%;-atus, A. Guillaume.

Dyeing apparatus hlde. J.
Dynamite; ﬁ
Eﬂ'ervescmg drmka or
tube for, W. P. Clark. .
Electric and gas llghtmg.
h.leanc cond
. Du Bois.

t
. 442,611

Klectric cut out, Car 443,068
Electric heater, C. H. Talmage.. 2,649
Electric light holder, J. B. Moore. . 442,685
Ele(itnc machine or motor, dynamo, N.H. Edger- 425870
.................................................. 87
Electric meter, A. W, Meston.................. 42,705
Electnc motor and cloth cutting machine, porlu-
ple, D. Weyburn. .....cococeeieeeeerieonnens nn 442,654
Eleetnc motors. magneuc shield for, C. J. Van
DEPOCIE ... +uivenrensnrenerneeesasoniisnn aaerans 43,019
Electric motors, regulatlon of, BE. W. Rice, Jr 442,668
Electric switch, J. O’Brien........... c..coveinn. oo A
Elevator. See Sucker rod elevator.
Elevator, Martin & Hadstate 442,632
Emery wheel dressing tool, A. A. Reed 442,182
Engine. See Carding engine. Gas engine. Gas
motor engine. High speed engine. Rotary
engine. Steam engine.
Engine, J.C. H. Stut......coovviiiiiiiiiiiiiiiniennen, 442 835
Engine connection, P. Hartrampf............... .. ,046
Engines, shut-off device for, (,onroy & Fuhrman.. 44

Engines, wheel for road, R. B. Page ........... ... '180
Envelope, J. West............ coceenns 442,840, 442.842
Envelope machine, J. West wee... 442.839
Envelopes, making, J. West.. . 442,841
Extension table, L. 0ppenhelm 442, '997

Fabric. See Woven pile fabric.
Faucet, can, G. J. Record

Keed grinder, E. D. Phillips. .. 443,000
Fence, A. F. Dickey......... . 442,769
Fence post, L. F. Norton.. . . 442.636
Fence post anchor, F. Underwood..... . 413,018
Fences, machine for making iron plc et, .

Nelsen........cce. eeonnin . 442.822
Fibrous plants, machine for treat s 443,037
File, paper, W. Scheu........ 442,829
Filter or separaor. oil, J. Joh: 442.896
Filtering apparatus, water, J

Finger ring, F, A. Schlosst
Fire escape, E. W. Dixon
Fire pail, L. Lincoln .....
Fioor clamp, E. H. Burns
Foot rest for use in shoe stor
Forging apparatus, J Kenned
Korging pipe coupling blanks, dle for, T
Frame. See Hammer frame.

Freezing andrefrigeration, machine for produc-

ing artificial R G Ward .. ..., 443,020
Freight ha.diing machine, M. F. C. O’Brien 443.054
Fruit gatherer, Emerson & Starbird......... 442,702
Fruit gatherer, D. B. & H. W. Randall . 442,639
Fruit gatherer, W B. B. Walker.. . 442,928
KFunnel, W. R. Cole . 442,857
Gauge. See Water gauge.

Gameapparatus, S. A. Darrach . 443,073
Game apparatus, M. A. Gre 442,618
Garbage dumpmg. Stockbridge &

receptacle,

Randall..................
Gas burner, H. Cox, Jr...
Gas engine, rotary. J H.

Gas motor engine. J. Ta yl .. . 443,082
Gas producers feed device for. C.W. Bildt.. . 442 676
Gaseous products. apparatus for utilizing waste,

Biedermann & HATVey...coeveiier coveeennennnas 442,600
Gate. See Railway gate.

Gate, M. B. Mille............ .iiieiiies vevieniniia. 442,756
Gelatine plates, manutacturing highly sensitive

isochromatic, H. VOEEl.euiiaeveeinennnnnnns 442,741
Generator. See Steam .generator. Steam and

hot water generator.

Glass bottles, apparatus for the manufacture of,

. bl 443,033
Glass mould, C. E. Beam . . 442,699
Glass press, 8. Hipkins, Jr.. 442,800
Glassware, apparatus for reheating and ﬂmshmg,

M. R. Caldwell . 442,855
Governor, engine, M. A. Green.. . 442,774
Governor, gas engine, Barrett & Da y. ,06:
Grader, road, J. M. Holland.................... ... 442975
Grain cleaning machine, (ﬂlbert & Richardson. 442,805

Grain meter, F. H. Richar
Grinder, automatlc SC]SNOI‘S, k. Visscher

Grinding mill, G. A Young...... 442,842
Hame fastener, J. H. Parmelee 442,824
Hammer trame, J. Kennedy . X
Handle. See Casket handie. Pe

Tea or coffee pot handle ‘lool handle.
Hanger. See Door hanger
Harvester,corn,J A Stone

Harvesters. grain carrier for self pinde

Hay rake, M 2,794
Hay slirig, A. Gype....... 442,619
Heater. See Hiectric heater, Hot

Heater, Landers & Kernan, Jr.. 442,901
High speed engine. J. F. Sleat. 442,708
Hinge, blind, L. Porter......... 442.689
Hinge, spring, F. W. Hoefer 443,078
Hinge, spring, M. Redlinger..... . 443,057
Hinges, making, G. P. Whlttlesey .. 442 656
Holder. See Copy holder. Blectri¢ light holder.

Paper holder. Pen holder.
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Hot water boiler. D, L. Dwinnell..
ot water heater, G. W. & A. W. W.
Hydrocarbon burner H. N. Davis.............
Hydrocarbon oils. refining, Gardner & Ha.rrls.
Hydrometer, A. Eichhorn..... cocesnse
Ice cream freezer, J. C. Beard ..
1ce cream freezer, F. C. Wilsey......
Indicating and telephone system, combined elec-

tric, H. J Haight....... veseseesecs caeasesses 442,883
Indicator. See Stanon indicator.
Insect trap, J. 'I'. Tate............
Insulator, trolley hne. Ww. Ramsey....
Joint. See Puzzle joint. Rallway rail joint.
Jointed post and mannfacmre of the same, W. A.

cCallum..... ..........

Journal box, H. Marshall..
Journal box, W. S. Sharpneck.
Journal cap, W. A. Shank.
Key. See Reversing key.
Keyboard instruments, mechanism for playing, F.

'S
=
19

. 42,7

Ral

Knife for cutting and scoring pasteboard. Saltz-
korn & Nicolai ...

Knijtted cap, J. Stohr.. ...

Knitting seines, gill nets, etc.. mesh plate for, N
D. Sollers..

Knob, alarm, 1. C. Garlick.

Lamp, electric arc, J. B. Giles.... .

443,003

. 442,738
442,921

Lamp extinguishing mechanism, H. D. Hmks. 42,760
Lamp extinguishing mechanism, J. Ilinks.. 442,701
T.amp, portable electric. Fitz berald & Houzh 442,969
Lamp, regenerative gas, L.. A. Cooper........ 442,613
Jamps. handle for brakemen’s, \\ H.. Brady 442,852
Latch, T. 3. Shouler.. 442,739
Latch’and lock combine: 412,98

Latch, gate, G. T. Songer 442,646
La! he. G. A. Brodin 442.662
Lathe cutting tool, . . 442,907

Lead by electrolysis, desilverizing, T. 442,661
Lead, manufacture ot white, G. Bischo 442,943

I.edger, petty, E. L. Reynolds. 443,007
Letter box, E. F. Kkinsey.....cocevveeunn.n 442] ,983

Lightning, protecting buxldmgs from, .

Hodges ........... e . 443,048
Llniment. D. Meinen 442,667
Liquids, apparatus for sprinkling an N

J. De Kinder.. ceeeeneee.se.. 442,865
Lock. See Bag iock. Nut lock. Permutation

lock. Seallock. Vehicle seat lock.

Locomotives, driving mechanism for, J. M.

MCMASEET et ceeinnnn ceiivneiaas.ss ceeee. 442821
T.ocomotives, exhaust nozzle for, J.J. De Lancey 442,767
Loom for weaving silk rlbbon or fringe, glass bar

bracket for, W. H. Schleicher . 412,721
Loom temple, D. Durkin........ . 442,747
Lubricator. F. G. Hubbard...... 2,

Magnetic separator, G. 8. Finney
Mailing box fastening, T. J.Soden...........
Measuring instrument, electrical, E. Weston.
Mechanical movement, J. Patterson........ . 442 593
Met'\l artlcl 8, apparatus for making hollow T. 49895

1895

442,914

=

S
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Meial benms, mackine for removing fins from,
Povall &

Metal drill, hand, A. L. Stanford................. . 442,647
Metenrologlcal 1ndmaL10ns, means for the trans-

mission of, H. J. Haight...ceovieeno.iiaee. weeeo. 442,881
Meter. See Klectric meter, Grain meter.

Mill. See Grinding mill. Saw mill.

Milling machine, A. Holmquist....covei.veveeinen... 442,681
Mould. See Glass mould.
Mop wringer, J. FroSt ... .cooiiiiiiiiniiiinisnnnnnns 442,113

Motive power, appdmtus for obtaining, J. Bourne
Motor. See Electric motor.
Mower, Jones & Wedlake..
Multiple circuit closer, H.
Music boxes, etc., regulator for motor;
Kampiche.......
Mugical instrument,
Nail head, ornamenta 0. Wegene
Nail makvng machine, .. Goddu
Nozzle, vaporizing spray, W. W
Nut Iock, . Gissinger..
Nut lock, W. C. Roby..
Nut shell severing mac y
0il can, J. A. Raleigh............... ......
Oil, device for collecting dnp. J. Gross..
Ordnance recoil check for heavy, H. Schneider.
Ore pulverizer, A. Hendey ......
Ore reducing apparatus, Brennan Jr
Ore separator, magnetic, (;. S. Finley .
Overshoe clasp, H. J. Kistler.... .

442) ’293

. 442811
442,852

Paper holder und outter. roll, A. G. A Palm. 412823
Pavement, F. C. Schmidt... 442,784
Pen, fountain, P. B. Srnlth 442,644
Pen, fountain, K. Tyrrell..... 3017

Pen’holder, Iountam. & Tyrrell
Pens, brushes, etc.. absorbent device for clean
ing, H. B. Helffrich

Pencil, magazine, D. A. Kelzer. «(?‘7;')4
Pendent handle, F. W. Smith, 443,013
Permutation lock, A. Metzger 442,07
Piano tuning ﬁppdratuw A. Felldin 143,041
Pills, device for facilitating taking, J. Y: 142,693

Pinchers, lasting, F. W. Whitcher.
Pipe conphnz, W. Bowers...... .
Pipe coupling, H. B. Ward..
Pipe, process of and apparatus for maklng coup-
lings for wrought iron, T'. J. Bray..
Piston, 8. P. Watt.................
Plaiting machine, C. C. Emmons. .
Planter, automatic check row cor n. A. . 11ull
Planter, corn, N. V. Moore ...............covuienen
Plaster slabs, mould for making, T. Curran,

" 442, g

442,957, 442 953

Plow. C. E. 'l‘ower 71
Plow, sulky. C.E Tower 442 ‘m
Pole, pike, A. E. Crel 443, 038
Post. See Fence post. Jomted post. .
Potato masher, J. S. Blinn.......c....cee toinnnns . 442,850
Pottery articles while burmng. suspendmg. II .

Brant......o.... ... ceeene. 442,854
Power. See ‘Motive Sea and  wave

power.
Power transmitting mechanism, J. 1. Horne 443,080
Press. See Capsule press. Glass press. Prin

press.

Printer’s composing stick. J. G. Webster
Printing apparatus, W. 11. Kerr
Printing machine, address, E. Woodwar
Pnntln]g machine dehvery apparatus, C.
trelleeeeiieeiiiennnnnanns sesateseeaen
Printing press. M. H. SlYeeeieiiiniionans
Printing press, plate, Kldder & Kendall
Propeller, feathering, Baxter & Cross
Propeller, marine, H. Dock..
Propulsion, marine, H. Dock.
Puzzle jomt H. Weisse.......

Railway construction, street, R. T. Whit 443,027

Railway crossing, automatic cable. Kellogg &

COXvvennranainniens cannas .. 442,704
Railway gate. M.B. Mills.. " . 442.’""
Railway rail brace, Shumaker & La,wrence .. 442,643
Railway rail joint, P. H. Fontaine ........... . 443,676
Railway switch, J. J. Hill.....coovviiaiannn. . 442,753
Railway switch, automanc. J ‘R. Matthews. 442,904
Railway train order signals, stylus holder for, A.

D 1 42,100
Raiiways, etc., apparatus for clearing the rails of,

0DES & JACKSON. v +ovvrenrnrnnn cens 442,99

Railways, construction of road beds of street.

Watriss &’lileynemann................. . 442,652
Railways, trolley switch for electric, J. Jones...... 443,081
Rake. See Hay rake.
Register. See Cash register. Harvesting ma-

chine register.
Regulator. See Scale regulator. Temperature

regulator. Weigher regulator.
Regulator, N. C. Locke o verene . 443,051
Reversing key, K. A. Colby.. . . 442,800
Ring. See Finger ring.
Roads, construction of, K. A. Stare. 443,059
Rock drill, C. Franke 427731
Rock drill bits, machine 42,692
Roller mills, téed regulator mr, D. Brenuan. Jr. .. 442,766
Rolling skelps for making pipe couplings, rol

for, 1. J. Bray....... 442,606
Roofing, E. Schumacher 442920
Rotary engine, A. Meyer.. . 442,634
Routing machine, V. & J. y 442,826
Ruling machine, paper, L. S. Blgelo . 443,065
Saw jointer. R. B. Poindexter. 442,A88

Sawmill, M. E. Griswold....
Sawmill. band, S. R. Smith . . &
Scale, price 1ndlc¢tmng weighing. air: nd.. .

Scale regulator, grain, F. H. Rl hards..... 442,640, 442,711

Screen. See Window screen.
Screw cutting die, C. P Russell.............. 442,827, 442,828
Screwdriver and bit holder, L. \d Marsh wee. 442710

Sea and wave power, J. Beermaker... T 142.939

Seal lock, R. G. Baldwin.. v 44207
Seat. See Car seat. Wagon seat.
Seeder and rake, W. M. Brinkerhoffet al........... 442,795
Separator. See Magnetic separator. Ore separa-
Sewlnz machine, J. W. L. Scott.... ........... . 443,009
Serl[])E machine buttonho]e attachment. T. Pow- 2695
Sewing machine cabinet, A. 8. Wass' . 443,061
Shingle fastening, A. Sherman 442,058
Ship’s course and position indicator, Tanner &

Lutz 442,925
Shirt bosom, F. B. Mistrot. . 442,986
Shoe attachment, T. F. Byr! T 442 798

Shoe turning machine, J. H Edger]y
Show case, S. T'ANZET...cceeeeiiserennnns

Sights, pendulum indicator for, M. Nelson..
Signal rods, anti-friction guide for, H. John
Signaling device for moving vehicles, electr

442,908
442,810

Depp & Munn....... 443,074
Sink strainer. H. Pfotenhauer 442,999
Siphon for cans, J. F. Thomps 442,696

Smoke and spark conductor. 1.J.
Smoke consumer or burner, J. W. Fry
Snatch and tackle block, H. V. Hartz.
Spinning spindle and its support, R. W'
Spring, J. W. Cloud.....
Sprinkler. See Street sprlnkler. -
Stage apparatus, N. Burgess.. A42.796, 442,797
Station indicator, L. Casper. cessesae ,610
Steam and hot water generator. electric, E.
Abshagen.
Steam boxler T.E. Button
Steam boiler, k. Fales. . ...
Steam engine, K. M. Metcalf -
Steam generating device, B. Fales.
Steam generator, Cameron & Schumaker.
Stone grinding wheel, G. B. Eckhardt....
Stopper. See Bottle sbop er.
Store service apparatus, Dunn & Walters..
Stovepipe thimble. A, Fairgrieve........
Stoves, cap 1or, Strickle & Mastin.
Straw stacker, M. Ileineke......
Straw stacker, Sattley & Hemecke
Straw stacker, H. Steph
Street sprinkler, Snebel & Klstnger.
Sucker rod elevator, H. Bickel
Switch. See Electric switch. ' Railway sthch.
Trolley switch. Trolley line switch.
Syringe, E. Bartsch.......... tessccecascsasasaesaaices 443,083
Table. See Extension table.
Table and_quilting frame combination, J. Hof-

L a2l

. 442,933
. 442, hOS

443,079
442,684

Tanning proc

Tea or coffee pot handle, G. W. 442,900
Telegraphic and telephonic exchange,

Smith & Childs. ........... 442,134
Telegraphy, HHummel & Graha 442,808

Telephone circuits, means forre
disturbances in, J. J. Carty.
Telephone, train, R. S. Carr.....
Temperature regulator, J. F. y
Thermometer, metallic, H. J Ha ght..
Thermometnc records, system for indic
J. Haight..
Thill couphng. 5. P. Burt
Thill coupling, 1. A. ‘Watrous
Thill coupling, W. Wheeler..
Thill support, A. Dillenback..
Tie. See Bale tie.
'inware, handle for. Cutts & Scates
Tire, velocipede. A. S. Bowley...
Tire, wheel, Elllott & Richards

Tool handle. J. Swan........ . 442,670
Tool handle fastemmz, E. L Sili:.. o 443,011
Tool, pneumatic, W. M. Wo 44 , 443,0:
Tool rharpemnz, coln-and-slot-machlne for, E. C

PhillipS coieiiiiieeiiiieneennionessncecenecscense . 443,001

ps
Tor%edo netts. attachment for sllpporblng, Ww. P.
ulli
Toy, C. N. Wilcox
Toy, O. B. Young..
'l‘oy, rotating, P. Kennedy. Jr..et al. 44" 683
Trap. See Animal trap. Insect trap.
Trolley line switch, W. M. Ramsey..... veeeennenns.. 443,004
Trolley switch and trip. electric, R. C. Hop .
Trousers stretcher, J. A Trau
Truck, W. k. Hite............
Truck, stove, W. P. Ra ndail .
Typewriter cabmet M. Bancroft..
Typewriter cmhograph M. A. Wler .
‘ypewriting machine, D. D. & J.L. Ha
I'ypewriting machine, F. Myers
Typewriting machine, J. N.  Will
Typewriting machines, inking pad for,
Typewriting ngt(':hines paper holding device for,
erri
Typewriting mac
Blickensderfer...
Umbrellas, combined p
ferrule for, A. McKevit......
Valve, balanced slide, J. Baird..
Valve for steam radiators, air, J. Poulso
Valve operating mechanism, Wellman & Hyatt
Valvye seats, tool for operating upon, J. Murphy..
Valve, slow closing, G. B. Moore........
Vapor burner, B. G. Mummery..
Vehicle propeller, A. C. Mather.
Vehicle running gear, J.
Vehicle seat lock, C. K. Li
Vehicle seat lock, J. Sherlock
Vehicle wheel, J. A. Ashford
Vehicle wheel, V. F. Mozk
Vehicles, automatic recordlng apparatus for, J.
Bellussich .. 442,849
Velocipede, S. Elliott 442,
Velocipede, J. W_.James.
Vent box. W. iZ. Warner....
Ventilator for carriages or movmg vehlcles. A.
W.J.Swindellset al............cc.u.cunes
Veterinary nbstetncdlmstrument S. Hartzell
Voting booth, folding. A. W. E
Wagon seat, W. L Hunt........
Wagon seat support W. 1. llunt

442,633
442,603

442,991
.eo... 4426

42,011, 442,912
442,929

Weber.. .
Washing machxne. A Coen esesene
Washing machine, A. J. McKe
Water closets, flushing tank for, C. Gxelow
Water gauge, B. R. Allen
Water wheel, T. A. McDonald
Weeder, J. P. Roe......
Weigher, grain, C H. Coole 442,724
Weigher, grain, Cooley & Rl 42,859 to 442 561
Welgher, grain, F. H. Richar
442,712 to 442,714 442,711, 442 719, 442,720

Weigher regulator, grain, F. H. Rlchnrds 442, Ali) 412716
Welding metals electrically, C. L. Coffin. 442,954
Well sinking apparatus, M. . Chapman K to 445,042
Wells, apoaratus for and process of

. Chapman 443,069

Wheel. See Car wheel.

Stone g
Vehicle wheel.

Water wheel.

Wheel, W. Sheridon....... ... .. 442,832
VWindow screen, T. Robinson. . ~.:83
Wire stretcher, Hood & Jacob. . . 442 893
Wood and other compressible material, machine

for ornamenting, E. W, Alleigh (r) ceeveeeee oo 11,133

WOVen pile fabric, J. ReIXACH.eueesssersasssnsseer s 442,749
Wringer. See Mop wringer.

DESIGNS.

Belt ornament, M. Hecht..
Clothes pin, J. 'Van der Eist.
Glassware, J, G. Lyon
Panel, A. B. Cameron
Radiator, L. R. Blackmore
Roofing tile, G. H. Babcock ..
Stove, heating, J. K. McLaugh!
Type, font of pnntlng. R. Gnichw

TRADE MARKS.

Blue for laundry purposes, ball, O. J. Gude & Co... 18,708
Button, clasps. and spring fasteners for gloves and

apparel, Consolidated Fastener Company....... 18,707
Cards, playing. Russell & Morgan Printing Com-

pan 18,704, 18.705
Cases for packing toilet outfits, I.ondon Toilet Ba-

ZAr COMPANY . ..vuueiniriienniensrnie vonee aonrens
Cement for building purposes, MclLean & Com-

ny
Dlsmfectants Schulke & Ma
Klour, C. C Washbnrn s Flourmg Mills Co
Hose and machine belting, hydraulic fire, N

Jersey Car Spring and Rubber Company 18,706
Lime water preparations, T. Metcalf & Co 18,716
Medicated tablets for female diseases, .

HAZET . .o eeuriinieiieininaaeaeens 18,713
Meta]s. pohsh for, J. C. Paul........ . 18,703

Paper, envelopes, blotters, pens, p
wax, ink, andrubber bands, Perr & Company. 18 702

Perfumery, liquid, French, Rxchmﬂs&, 20. ... 85

Pine essence or external use in dlsease, G

173 S T . L.l 18010
Remedy for catarrh, J. Stackhouse............. . 18,718
Remedy for epilepsy and other nervous diseasen,

ichmond.. ...... 18,714
Remedy for hay fever, G. L. Wilms.. .
Remedy for the smallpox, J. L. Suasnavar. . 18.11
Soap, McGiffert & Wands........cocceeeenenes 18,7
Yarns and threads of all klnds, Finlayson, Bous-
field & Co. ...... B PP X k]

A Printed copy ot the specification and drawing of
any patent in _the foregoing list or any patent in print
issued since 1863, will be furnished from this cffice for25
cents. In ordering please state the name and number of
the patent desired, and remit to Munn & Co., 361 Broad-
way. New York.

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

Wdverfisements.

Inside Page, ench insertion =
Back Page. ench insertion = = «

5 cents a line.
1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,

and is set inagate 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 asearly as Thursday morn-
1ng to appear in next issue.

USEADAMANT WALL PLASTER

1t is Hard, Denece, and Ad=-
hesive. Does not check or crack.
It is impervious to wind, water,
;and disease germs. It driesin a
tL— few hours. It can be appliedin
any kind of weather. Itisin gen-
—eral use. Licenses granted for the

mixing,using, and selling.

s ADAMANT MFG. CO.

9 E. Genesee St.,
Syracuse, N. Y.

STEREOTYPING THE PLASTER AND

Paper Processes.—Composmon and preparation of the
mould, the best alloys of metal and proper degree of

heat, rrlmmmg and mending the
descnptlon of both processes, wit
A paper ut great interest to every printer.
Thomas Bolas, F

tions.

ﬁlate, etc. A minute
numerous illustra-
By

.C.S., F.I.C. SCIENTIFIC AMERICAN

SUPPLEMENTS, '773 and 774. 10 cents each.

“Star” Screw Cut-
Foot Lathe L ting Agtot-
Swings matic Cross
9x25 in, A Feed, etc.
Scroll Saws, H Catalogue
Circular Free
Saws, Lathes) of all our
Mortisers. Machinery,

Seneca Falls Mf'g Co., 695 Water St., Seneca Falls, N Y.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfield.
engravings.

With directions for construction.
Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59.

Four

Price 10 cents. To be had. at this office

and of all newsdealers.

The Sebastian-May Co.

Improved Screw Cutting

Power Lidh L ELEID
Power

Drill Presses, Chucks, Drillg, Dogs
and Mauachinists’

Outfits.
165 to 167

SIDNEY, OHIO

Lathes on trial.
logues mailed on application.

mateurs?
Cata=

and

nghlund Ave,

ROCK DRILLS

AIR

COMPRESSORS,

MINING AND QUARRYING MACHINERY,

Ingersoll -

No. 10

Sergeant Rock Drill Co.

PARK PLACE, NEW YORK.

Send for Complete Priced Catalogue.

GENERAL MACHINERY FOR &3
MiNiNG, TUNNELING,

F QUARRY
RAND D

LRMROND W SR
RILL Co 23 Park PLAcE New YORK s

STEAM E

NGINE. HOW TO MANAGE.,

By J. C. S —A very pracrical paper on the subject. How
to fire with wood and coal, how to manage the water

supply, how to

81pe. how to gauge the pump, ete.

clean the engine, how to clean the supply
With 12 illustrations.

ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

47.

Price 10 cents.

To be had at this office and

rom all newsdealers.

)

SETS OF CASTINGS

[YMODEL ENGINE

e}

1! CATALOGUE
F‘R EE. -

INVFNTIONS WORKED OUT, Drawings and
odels made. Perfect safety to inventors assured.
All kinds first-class lathe, planer, and bench work. Par-

ticular attention to spemal machinery,

tools, dies, and

press work. Safety Construction Co., 14 d., 145Elm St.,N.Y

$3 PRINTING PRESS.

Do all your own
pnnmng. Save
ata-

logue for two stamps., Kelsey & Lo., Menden, Conn.

USBy

D7

Single Bell

POP SAFETY VALVE
WATER RELIEF VALVE
IMPROVED STEAM GAGE
STEAM ENGINE INDICATOR

Chime Whistle, and all instruments

used in connection with Steam, Air and Yater.
Nole Agents for Clark’s Lanen Fire Hose.

CROSBY STE

T,ONDON.
98 Oliver St.
« Boston, Mass,

AM GAGE & VALVE ¢

150 TON ICE MAKING PLANT.—DE-

seription and illustration of the ice making works and
cold stores of the Linde British Refrigeration Company.

3 engravings.
SUPPLEMENT,
this office and’

Contained in SCIENTIFIC AMERICAN
No.757. Price 10 cents. To be had at
trom all newsdealers.

Chamtering, How

Barrel, Keg,ml;lnogshead
STAVE MACHINERY.

Over 50 varieties manu-
factured by

E. & B. HOLMES,

)  BUFFALO, N. Y.
='—==Also a full line of Wood
eling, and Crozing. Working Machinery.

© 1890 SCIENTIFIC AMERICAN, INC.

Popular [Books

~——FOR THE—

HOLIDAYS.

NN AN AN AN

Experimental Science.—By Geo. M. HopKins.
Natural Philosophy without a Teacher Simplified. 1n-
teresting Experiments in Every Branch of Physms. De-
scriptions of Simple and Efficient Apparatus, much of
which may be Made at Home. Among Subjects treated
are Electricity in all its Branches, Magnetism, Heat,
Light, Photography, Micrcscopy. Optical Illusions, Me-
chanics, etec. A world of Valuable Information. A
Source of Rational Amusement. A superb work for
Young and Old. 740 pages, nearly 700 first class engrav-
ings. Elegantly bound in cloth ................... .

Cyclopeedic Science Simplified.—By J. H. Pep-
per. With over 600 illustrations. Treating on Light,
Heat, Electricity, Magnetism, Pneumatics, Acoustics
and Chemlstry .................... cereererieiinneeees B2

This is an excellent work.

Popular Scientific Recreations.—Translated and
enlarged from the French of Guston Tissandier, and pro-
fusely illustrated. This book includes the famous series
of Experiments in Physics Without Apparatus, that have
won such wide appreciation in so many i:seholds. Ex-
%erlments in Physics and Chemistry, Natural Magic,

lectricity, and similar subjects are all treated and very
fully illustrated with the most artistic woodcuts. cuts.
780 large pages. Holiday edition. Half leather. %’llt

Boys’ Book of Science.—The Boys'Book of Sci-
ence, by John Henry Pepper, author of the ‘‘ Playbook
of Metals.” Illustrated with 453 engravings, chiefly exe-
cuted from the author’s sketches. By H. G. Hine. Re-
vised, with many additions, by T. C. Hepworth. New
edition........... eeeereeeenraeaeas eeeer e %£2.00

Home Experiments in bclence.—B O’Conor
Sloane, E.M., A.M., Ph.D. Illustrated by 1engmvmgs.
260 PALZES. e veeenne nrantrrosssccacons san e
SYNOPSIS OF CONTENTS: Chapter I. Experlmenml

Science. II. Mechanical Operations. III. Experiments

in Mechanics. 1V. Experiments in Gravitation, Hy-

draulics and Pneumatics. V. Atomsand Molecules.

VI. Experiments in Molecular Physics. VII. Experi-

ments with Soap Bubbles. V11I. Experiments in Heat,

Sound, and Light. IX. Lecturing. Index.

The Threshold of Science.—A variety of simple
and amusing experiments in Physics and Chemistry.
1];y() R. Alder anht 380 pages. 200 1]lustraélo‘r)1%.

Tic

~c1entlﬂc Recren tlon Series.—Nine volumes, each
complete in itself. Containing from 110 to 175 pages.
Profusely illustrated. Handsomely bound:

Marvels of Earth, Air and Water,

Marvels of Astronomy.

Marvels of the Elements.

Half Hours of Scientific Amusement.
Marvels of Invention and Scientific Puzzles.
Marvels of Heat, Light and Sound.

Marvels of Geology and Physical Geography.
Marvels of Animal and Plant Life.

Marvels of Electricity and Magnetism.

Price, per vOlUme. .covivveierioinaeereniciinncesnseenes OO0
The New Astr'onomy.—By S. P. Lan leg A su-
perb popular work, beautifully illustrated, and

%nnted on fine heavy paper. Clothbinding. Gilt top.
Tice...oeunn.. £5.00
'I'he Electric Telephone.—By George B. Prescott.
Second edition, revised and much enlarged. This work
is a complete resume of all the principal inventions in
Telephony, giving a full account of the Telephones now
in use, Central Offices, the Long Distance Telephone,
etc. 795 pages. 500illustrations. Price........... o

The Complete Practical Machinist.—Embracing
Lathe Work. Vise Work, Drills and Drilling, Taps and
Dies, Hardening and Tem ering, the Making and Use of
Tools, Tool rinding, arking Out Work, etc. By
Joshua Rose. Illustrated by 356 engravings. Fourteenth
edition, thoroughly revised and in great part rewnLten
439 pages. 12mo0....c......... 2.50

Haswell’s Engineers’ Pocket Book.—Engineers’
Pocket Book. Mechanics’ and Engineers’ Pocket Book
of Tables. Rules, and Formulas pertainingto Mechanics,
Mathematics. and Physics: including Areas, Squares,
Cubes, and Roots, etc.; Logarlthms. Hydraulics, Hydro-
dynamics, Steam and the Steam Engine, Naval Architec-
ture, Masonry, Steam Vessels, Mills, etc.; Limes, Mor-
tars, Cements, etc.; Orthography of Technical Words
and Terms, etc. Fifty-second edition. By Chas. H. Has-
well. 12mo, pocket book form..... o

Engineers’ Handy Book.—Containing a full Ex-
planation ot the Steam Engine Indicator, and its Use and
Advantages to Engineers and Steam Users: with For-
mulee for Estimating the Power of uall classes of Steam
Engines; also, Facts, Figures, Questions, and Tables for
Engmeers who wish to qualify t remselves forthe United
States Navy, the Revenue Service, the Mercantile Ma-
rine, or to take charge of the better class of Stationary
Steam Engines. One volume. Second edition. 675pages.
16mo, tucks. gilt @dge..cveeerirannnnns eeeeeenarenans $3.50

The Practical Steamn Engineer’s Guide.—In
the Design Construction and Man:gement of American
Stationary, Portable, and Steam I'ire Engines, Steam
Pumps, Bmlers, InJectors, Governors, Indicators, Pis-
tons and Rings, Safety Valves and Steam Guuges. For
the Use of Engineers, Firemen, and Steam Users. By
Emory Edwards. Illustrated by 119 Engravings. Third
Edition, revised and corrected. 420 pp. 12mo.... .20

The Young Mechanic,—Practical Carpentry. Con-
taining Directions for the Use of all kinds of Tools, and
for the construction of Steam Engines and Mechanical
Models, including the Art of Turning Wood and Metal
By John Lukin. Illustrated. 12mo.... 1.75

Every Man His Own_Mechanic.—A Com lete
Guide for Amateurs. New IToliday Edition. revus
greatly enlarged. Withan Appendix. pp.
cuts. 8 Working Drawings. (1890.) Price....

Toy Making for Amateurs.—Being lnstructlons for
the Home Construction of Simple Wooden 'I'oys, and of
others that are Moved or Driven by Weights, Clockwork,

wood
3.50

Steam, Electricity, etc. By J. Lukin. Illustrated. 12mo.
London, 1882........ . T, $:2.00

The Boy L nglneers.—What they Did, and How th
Did It. By John Lukin g

Magician’s Own Book ; or, The Whole Arr, of
Conjuring.—Being a Complete Hand-Book of Puarlor
Maugic, and containing over One Thousand Official, Chem-
ical, Mechanical, Magnetical, and Magical Expenments,
Amusin Transmutations, Astonishing Sleights and Sub-
tilties, Celebrated Card Deceptlons, Ingeniocus Tricks of
Modern Performers. The whole illustrated with over
500 woodcuts, and intended as a source of amusement for
one thousand and one evenings. New York...... L£1.50

Physics, Ganot’s Elementary Treatise on Ex-
erimental and Apglled. For the Use of Schools and
olleges. Translated and edited from Ganot’s *“ Elements
de Physique,” w1th the author’s sanction. By E. Atkin-
son, Ph.D., T.C.8., Professor of Experimental Science,
Royal Mllxtary Coilege, Sandhurst. In one thick large
12mo volume of over 800 pages, profusely illustrated by
chromo-lithographic plates and 840 wood engrdvmgs;s‘yﬁv}.

MUSHN .evveiiiiieeeiiienniateeiennnnes ceseseseiennans

Webster’s International Dictionary. This is a new
book from cover to cover, being the authentic edition of
Webster’s Unabridged Dictionary (comprising the issues
ot 1864, 1879 and 1884), now thoroughly revised and enlarg-
ed under the supervision of Noah Porter, D. D L.
of Yale University. Sheep, marble edge...... 2.00

Practical Micrescopy.—By G. E. Davis. A Desira-
ble Work. Illustrated. 8vo $3.00

Mechanical Pastimes !—Being the first volume of
the new ** Amateur Work Illustrated.” A practical Maga-
zine of Constructive and Decorative Art and Manual
Labor. With supplements containing Designs and Work-
ing Drawings to scale for Various Pieces of Work, Useful
and Ornamental, and several hundred illustrations. One
large quarto volume, 53 pages. Cloth. Price....83.00

8@~ Any of the above books promptly sent by mail,
postpaid, on receipt of the price, by

MUNN & CO.,
Publishers of the *Scientific American,”
361 Broadway. New York.

8 Send for our Newand Complete Catalogue of Books,
sent free to any address.



ILLUSTRATIONS.

A
Aqueduct, Croton, new.... ....... 36
Aqueduct, New York. .. 40
Axle nut, 'Thorp’s. ..........000 00 51
B

Bacilli of consumption
Balloon accident .
Balloon journey to
Baltimore, cruiser
Banyan tree .
Base ball, imitati
Base ball, score devi
Battery, floating...... ..
Bender, flue, Farris’..
Bell music apparatus
Belt problem ..

Belt tightener.... .

Blasting car .. ..... 51
Blind stop, Pugsley’s. 98
Block and clevis, Wagon 51

Bracket, scaffold .... .. 35
Brake, car, Chase’s PN
Brake, header .
Brake, wagon..
Bridge, draw, counterbalanced 345
Bridge, Hudson River..

Bridee, St. Louis o 5 22
Bridge, susp.. miiltary .. 406
Bridle for horses. . . 35
Bridie, Rafferty’s. 194
Boat, jet, Evoiution . 241
Boiler feeder,Devlin's . 354
Boiler fiues, tool for.. .. 328
Boiler for heating ................ 215
Boiler, steam, new, Conekin’s ... 178
Boiler, steam, new...... .. 68
Boiler, wash. new .. 67
Bolt threading machine . 50
Bone of dog, graftmg 337
Bottle. display.. 259
Box, stutti 386

Buildings, construction.
Bull, two-mouthed..
Burner, gas, improved..

C

Cable tightener...
Can opener, Allige
Capstan. hydrauli
Car blasting.....
Car block, Deits’
Car brake, Chase’s
Car coupling, Briga
(ar coupling, lLonghe:
Car coupling, Megerden’s
Car starter, new ..
Caterpillar fungus

Cattle, driving from tracks. 35
Ceiling center piece . 114
Ceiling, walking the.. 8

Census of United States
Chicago, cruiser.......

Chicago. world’s fair
Chimes, electric .
Cistern, Johnson’s..
Clevis and block, wagon.
Clothes beater........

Clutch, Mackie’s
Coal Mines, Virginia
Codonophone, the..
College, Sibley
Columbus, \'lonument to
Comet. Brooks’.

Concrete mixer, Ransome
Conduit, electric ... . 262
Consumpt oncure, Kock's
Cooker, food, steam......
Copy holder, Seymour’s.
Copy holder, typewriter.
Cork drawing device
Cotton manufacture, centennial. 233
Cotton tree, silk . 374
Coupling, hose 5
Coupling, car, Brigam’s..
Coupling, car, Longhead’s
Coupling, car, Megerden’s.
Coupling, thill
Couplmg for wheels..
Counter for machines. .,
Counter, speed, for shafts.

Crane,docK............... ]
Crane, torty-ton...... . 214
Croton aqueduct, new 36

Croze, ad; ustable..
Cruiser Chicago .....
Cruiser Maine, launch
Cruiser San Francisco
Culinary vessel, Hicks'
Curtain, Jap:mese 5
Curtaln pole and r‘lng
Cycle, water, improv.

Cylinder head for drllls o0 . 243

D

Daguerre, memorial to ........ vees U2
Daisies and thistles.. ... 183
Dam, Sodom.. .21
Damper regulato 5

Derrick, Reliance . 281
Dies, drawing. . 295
Digger, potato . 259

Digger, steam ..

Dock, bow and stern..............
Drawbr dge, counterbalanced 345
Dredging n Norway.. 50 Q600 . 338
Drier, lumber. Clay.. . 388
Drills, eylinder head fo . 243
Drying apparatus.... . 83
Dumbwaiter, Larsen’s 297
Dvnamite gun, improved 175
Dynamo, electro ating. 89
Dynamo, plating ... 1

Dynamo reguiator
Dynamo, windmill...

E

Ear and bail for tea kettle.
Ear trumpet, new
Eccentric, shifting..
Electric chlmes
Electri¢c conduit ... ..
E-ectric light on Plymouth
Electric race courses.....
Electric railway, London..

Slectric transportation...... .... 263
Electric trap ... . ..... 5 o0
Electricians, amateur..
Electroliers, ornamentai .,
Electroplaters, dynamo for,.....
Elevator, coal, railway...... .. 163

Elevatorgate, Golden’s, 365
Elevator indicator, safety... L1719
Elevators, safety device for. 82
Embroidery holder. 2106
Engine, hydrauhc o 5
Engine pounding, 168
Engine, steam, edeler 8 82

Engine, steam, novel .
Engines of Lady Torfri
Engines, rotary, new

Eraser for blackboards

Ericsson, John....... 128

Evolution, jetboat.. .27

Exposition, Columbian. ... ... P (U]
F

Fair, Chicago........ ceeevvenennn.. 0

Fargo, tornado at........ .. 218

Feeder, boiler, Devlin’s ..
Fence-making machine.... 5
Fences, wire, improvement in.... 281
Fertilizers, fish for.................

Filter. wat. er, crysial.. 5
Fire extmgurshmg apparatus
Fish for fertilizers ... ........
Flue cleaner, Watson’s
Flue cutter......... .....
Flues, boiler, tool for.
Fortress. Anderson’s. .
Frog, railroad... ...
Fruit pickinﬁ stand
Fumigator, Russell’s.
Fungus, caterpillar..
Funnel and strainer.
Fuse cap fastener

G
Game box, Fishel's.... .... ....... 66
Game. Thornton’s .......... .. 308
Garden implement, Baxter’: .. .3
Gas burner, improved....... .. 1%

Gaswell blow out....
Gases, conductivity.
Gate, elevator, Golder’s
Gate, farm, new.
Girder, truss, llftmg
Girth adjuster
Goodale, George L.
Gramophone, Berline
Gratings, home mad
Gravitatfon of ct‘]uid
Grills, home max
Grinding device. Pyp
Guide, sewmf machine
Gun, dynamite, imp: ov
Gun, Gifford
Guns, electrically fir

H
Hand rest for penmen.... 51
Hat tag, Rickett’s... 194
Halter, Knight's ... 67
Head light locomotive 30
Heater, ventilating..... 386
Heating, McLeod system. 38

Hemmer, sewing machine o3
Hoche, war ship .......... R

Hoist, gravity....... 19
Hook, snap. Nelson’s. 4
Horse arrester, Zalud’s 83

Hose coupling ... ....
Houses, dwelling.
Hub. wheel,-HalPs.
Hudson River tunnel.

I

Iceplane..

IUUSIOI'AS opnical
Implement,combmamon .
Indicator, safety, elevato
Indicator tension. .........
Irons, electrically beated..

J
Jersey City street railway......... 9

K

Key, telegraph. Kohrn’s
Kiel, torpedo practice at .
Knife guard, Baily’s..
Knife sharpeuer
Kn~h, Robert,
Kolu wat. ...

Lace holder..
Lady Torfrida,
Lantern, oil light.
Latch, elevator dos
Lawn cleaner. Ba; ly
Level, similigraph..
Leveler for engines..... 194
Life boat, jet propelled
Life boat Norton.......
Lifter, transom, Herz’s.

Millstone pick, Truax’s..
Mines, coal. Vlrgnma
Missions, Catholic, Calif.
Monkeys, howling.....
Monument to Columbus.
Motor, steaw, Fedeler's.
Mould for concrete sewe:
Movement, mechanical..
Music, new instrument....

appl.to phonog’ph, 57| Tie
‘sl:ﬁ P! 2Dl "y

Ornaments, crysnalllzed
Ornaments, home-made.

Paper han, ers table for.
Parasol exhibitor......

Penman, haud rest fo

Phonographs. sclentlﬂc use 57
l’hutographs by flash light......

P|pe cutter; i .l'i.s;l'éu.d s
Pipes, threading.......
Pltcher wbb'a'e'n'"'
Plaster slab ‘Curran’s..
Piate rollmg at Essen .
Plymouth, electric light on. .....
Pompian house, reproduction

Portelectric system. ............ -
Portiere, Japanese..
Post tor wire fences

Potato dlgger Ayres
I’ower, water, Niagara Fal
Power, water,utilizer

Press, hydraulic.

Pug mill, Stoerg
Pump, aerating........ 5

Quarrying, noteson......

Radiator, McLeod. . .. .
Rail rollingat Krupp’s
Railroad sleeper .....

Railway, eectric, London
Kailway. street. cable.
Railway tie. metallic

Redwood logging
Register, speed. for shafts.

Regulator, damper.... ..
Regulator, dynamo......
Regulator. temperature
Rein, grip. Smith’s
Re’ nholder Ross’

870

2

130

21

Resonance, experiment in .. 221
Reliance, AOITICK .uvunnns .. 87 Y

Revolvers, hammerless. 5 4

Riflle barrel, auxiliary.. 310

Rifle, Pltcller...r 5

32

295

211

~alt industry, Syracuse .
San Francisco, cruiser..
Sander, brlck mould..

Saw, wabble Rogers’
Saws, machine to set
Sawing, wrinkles in .

i Sciences, Amer. Assoc .
Scientific use of commo:
S. ndinavian base ball

Sewers, concre'v;u\mnuld for
Sewing machine guide. .
Sewing machine hamm,

Stone polisher.

N T

New York aqueduct.
New York, defense of.
Niagara Falls water po
Norway, dredging in
Thorp’s.
Nut'lock. Telfer's

356 | Table, folding..
able for vaper

[elegraph key

[ension indicator
Chill coupling.....

T T NE N A

o

pper.. 99 | Tightener, cable

Tool, dental.....

. 135 | Track, railroad. ..

" 150 | Trap, electric.....
100 | Tree, banyan
. 294 | Truck for belting

20 | Turbine, Patrick.

Vise, Squier’s..
e 310 ’

Register for machines....... .. 89| Windmilldynamo....
.. 179 | Windmill, anley’s
Regulator automatic....... .. 19| Window screen..
. 386 | Wire tightener..
\Wood workers, markerfor

Wrench, Bunc] his.
Wrench. Kasch'’s
ernzer, mop....

S
Saddles, attachment for oo oo g‘lﬁ Figures preceded b;

ry. Sir George

dgg Alloy for cracks..

Steamer, lake..............
Steamer, ocean, separable
Steamship, repairing
tick, composing, Websters

Strainer and funnel..
'5ubway construction..
5unﬁsh large, klllmz
Surveyors, instrument for. N
Switch maker........cccooooonnit

40 | Table for carvmg machine,

Feacher’s assistant.

elegraph key, Kohrn’s
ension device for belt;

lie, railroad, Fellows
[ie, railroad, metallic.
railway, metalllc,.r

3 | 'Tool for boiler flues
Tool, combination..

Tornado at Fargo...
P Torpedo practice at Kiel.
Torpedo, Sims-Edison
for condeuser tubes.... 98| Toy, Fishel's ...

. 807 | Transits, attachment for
101 | Transom manipuiator..

. 11| Transportation, electric

51 [ Trap, animal, Kemp’s

.. 98| Trumpet, ear, new..
. 246 | Tube expander ............
37 | Tubes, seamless. Mannesmann’s.
372 | Tuberculosis, cure of
306 | Tunnel, Hudson River.
339 | Tunnel, St. C.air River

4 | Typesetting machine...

U
?g Umbrella exhibitor
228
259 v

5
326 | Valve for airbrakes...
201 | Valve, slide, Ward’s,
386 | Vault cover, Sauer’:
131 | Vehicle top suppor
372 | Velocipede. land an
259 | Velocipede, Martin’ s.
Ventilator. O’Leary’s,
Vessel, double hulled
Q Virgivia, industries o

. 342 | Water power, utilization
.. 95| Water wheel, Patrick..
.. 81| Weaverbird..........
. 5| Weights, government.
55| Wheel joint, Wood’s.

Yacht, Norton... ..cc.ee

MISCELLANY.

67 to illustrate
- 243 A
e Accidents, how to treat.
57| Acid, carbonic. uses of
35| Acid. phenie, artificial
148 | Advertising houses to

169 Age great, living to.
3%3 fge old, how to reac!

23 Alaska, exploration o:
374 | Alliance, steamer, ac

Alternating sysbem, growt,
.- 34| Aluminum as battery plate
Shield. hydraulic, Beach.. 87, :2* 979 | Aluminum process, Grabau’s.

101

W
R

Wagon, refri emtor‘.. 354
Race course, electrie...... eeeess. 161 | Warship Hoche...... 111
.. 88! Warship ﬁlegfned ................ 185
.. 387| War ship, turreted, Ericsson’s... 144
.. 371| Wash boiler ............ 50 67
............. . 115 | water,device to cool.. 339

a star (‘) refer

Light, electric, plant.. 383 . Ship building on the gr eat |akes. 1v¢, ‘' mminum, progress of. 352
Lmotype machine.. . 85 Ship, turreted, Ericsson’s. . 44| A iea, when discovered . 338
L:quids, gra.vntatlou of. 313 : Ship of warHoche......... A0 - cevrrenens . 16
Lock. nut, Telfer’s....... 386 : Ship of war Siegtried... Ammonia. uses of .24
Locks and keys, 1mpr0ved . 162 Ships, non sinkable.. Anacardine dye.. . 242
Locomotive. electri . 842 Shutter for cameras.. .. 316 | Angesthetics...... .34
Locomotive, fleld... . 195 Shutter worker, Keener’s .. 323 | Andrea Dorea, ship . 169
Locomotive head li 307 hip ..... .. 185| Angu, the............. .. 131
Log loading machine 18 . Signal. marine, new .. 390 Analme, medical uses.. . b4
Lucigraph  ......... 390 ! ‘Hm]l]gmph level.. .. 38| Antimony for apoplexy . 294
Lumber drier, Clay.. 388 | . 233 | Antipyretics, new, effects. . 293
Lungs. device for devel.. Sla.rghtermg app electric .. 66{ Ants.... ... .... ....... . 3
nis.. .. 153 | Ants, remedy for . 5

7131 Apoplexy, antlmony for. .29

M S]eeper, railroad. . .. 811 | Aqueduct, Croton, new.. . *36

Sieigh, bob, Nichols’. .. 194 | Aqueduct, new,_cost of . 82

Mail pouch catcher. .19 i iake aud water. . 162 | Aqueduct, New York.. ]
Maine, cruiser, launch of. . 340 . 105 | Arapahoe County, Colorado .. . 821
Mannesmann. M.. . 198 Sodomdam........ .. 21| Arc, radius of.. . 283
Map of New York......... . 312 Soldering machine.. .. 297| Areca nut...... . bt
Marker for wood workers . 855 Sound, velocity, measuring . 100! Aristotypepaper, toning.. S ]
Mach , a military ............ . . .. 98| Arizona,_precious stones of . 57
Measures, government.... . 311 Spindle, separable . 146| Armor plate tests........ . 160
Metal, sheet, shaping.... . 295 Sponge for slates.. 162 | Armor plates ........ .5
\hlk. condensed manufac. . 22 State house. Iudlauapolls ... 148 | Armor plates, testing . 192
Milk wagon............... . 854 | 8t. Clair River tunnel... 87, 164 | Arms, new, wanted.. .. 385
Mill, pug, Stoerger’s 600000000000 313 | Steamer, a towing....... Jivee 166 As Others 8ee US....e.rs... . 312
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Asafetida
"Ashes, look out for.
Ashtabula harbor. .

Astronomy, disc overies m. prlze. 65;

Atlantic. new route across ..... T
Atmosphere, highs and lows in.. 305
Axle nut, Thorp’s.. . ............. *51

B

Bacilli. kidney..
Baccilli of cnusumptlou
Bacteria. omnipresent
Baldness, grafts in.
Ball, billiard, career
Balloon accment oo
Balloon journey t0
Ba'loon, Polar explor
Ballooning. war...
Baltimore, depart
Banyan tree . .
Barmenite, Ruger S.
Base ball, imitation .. .
Base ball, score device for
Battery, floating..........
latteries, dry, filling fo:
Bender, flue, Farris’ .
Beetles'in furniture. ..
Bee stings for rheumatlsm

Beit problem.. |.213, %376 *389
Belt nghtener ...................
Belting, something newin
Belts, crawling of ...
Belts, creeping of...
Belts, sparks from
Berkeley, H. B..
Berlinite.........
Bethesda, pool of.. .
Bicycles, locking device..
Bicyelist, Mr. Laurie, the
Billiard ball, career of....
Biology, summer schoo
Birch, the............ ..
Bismarck, regimen of...
Bleaching fluid, new
Bleaching, notes on...
Blind stop. Pugsley’s..
Blindness, snow, preventiv
Bloek and clevis. wagon..
Boat, jet, evolution..
Boat, torpedo, rescue of
Boats, cracks in, filling.
Boats, fastest,....... . g
Boiler feeder, Devlin’s.
Boiler flues. tool for.
Boiler for heating. ...
Boiler, steam, Conekin
Boiler, steam, new....
Boiler tube, Serve’s..
Boiler tubes, ribbed
Boiler wash. new.. ...

Boilers, marine, sea water fo
Bolt threading machine
Bolts, anchoring....
Bone of dog, graftin,
Books, useful...
Borers, sure dea
Botanical notes...

s
Bottles, filiing with hot
Bottles. glass, cutting....
Boucicault, Dion .. 5
Box. st uffing, H itchcock's.
Boyden, Seth, statue to
Bracket. scaffold
Brain, injury,cause of
Brake, car, Chase’s. ...
Brake, header
Brake, wagon
Brakes, air, failure of
Bricks, to harden.....
Brldge, Hudson River..
Bridge, Merchants’, St. Louis
Bridge, suspension, mllltary.
Brldge, draw, counterbalanced
Bridge, steel, mammoth
Bridle for horses
Bridle, Rafferty’s
Bromoform in whooping cough,
Iluckle, back band

Building, 20story.
Building in_1689..
Building, cheap, secret, of.
Building, cost, estimatin
Building materials. duration
Building materials, seiection
Buildings, photographmg
Buildings, safe.constructl on
Bull with two mouths.....
Buoy. luminous ... ....
Burner, gas, improved
Burton, Richard
Busk-Ivanhoe tunnel
Butter, cocoanut...... .
Butterflies, dimorphie....... ....

Cable tightener
Can opener. Alliger’s
Canal, French. new.
Canal, Nicaragua. work
Canal, Panama, bubble.
Canal, Suez, electric lig
(,andles, dlsinfecting..
Capsicum as counter ir
Capstone, hydraulic
Car, blasting......
Car block, Dent"
Car brake, Chase’s
Lar cuupling, Brigal
Car couplmg. T.onghead’s.
Carcoupling, Mve. “den’
Carstarter, new.....
Car, vestibuled, paLem
Car'wheels, steel. . .
Cars, American, for Europe

160
405
*387

1
2&5
195

Cars, freight, decre:a,smp.r mllea,ge. 72

Cars, museum ..................
Carbon. ......... . se
Carbon bisulphide -

Card, postal. money order.
Castings, shrinkage of ... ..
(atinantiquity.........
Catalogue. a nota le... ....
Cattle, to drive from tracks
Cave, Mammoth, lecture on.
Caves, lecture on...........
Ceiling center picce
Ceiling, wa'kiog.......
Cellars, wet. danger in.
Celluloid in drawing . s
Celluloid litigat:on........
Celluloid, manufacture of.
Cement for iron railings..
Cement, Portland, for boits
Cement, recipe for......... 5
Cement, slag.......... e

310

Cement, water proof
(ements, rubber, etc..
Census problem
Census 0i United States..
Census taking in Aluska..
Chadwick, Sir Edwin. . .
Chair, automatic. .. ........ .21

Charge for knowing how.. 54
Check not cash payment.. 1T
Cheese, inhabitants of.. Ve
Chemical Sncxety. Amer. 133
Chicago, cruiser. *54
Chicago fair.... *70
Children, devel 309
Chimes, electric *361
Chimneys, note 115
Chlorophyl assim 217
Cholera, antidote to... 197
Cholerain Japan.....
Chronometers, regulati

Cistern, Johnson’s ..

City of Paris, accident to. 2
Civility in trade.......... 64
Clevis and bio~k, wagon I 1 |
Clock. watching the.......... ... 280

Clothes beater, Fitzpatrick’s..... *5
Clothes line su pport .
Clouds, height of ..
Clutch, Mackie’s ..

Coal mines, Virginia . . LA211
Coast defense, guns for . 852
Cobra de capello... . 225
Cochineal. coffee. .. 113
Cocoanut butter... . . 326
Cod, hatching.. .. 837
Codonophone, the.. 314
Coffee, benefit of.. . 307
Coffee, cochineal .13
Coins, queer .. . 292
Coke industry.. .. 341
College, Sibley  ........ .. 229
Collotype plate making. 276
Cologne water............ ... 132
Coloring matter, new....... ..... 291
Colors........ .2
Colors, dye. . . 248
Columbus, monument io .*260
Comet. Brooks 1 of 1890... . *69
Commerce of great lakes. . 400
Compass in the watch.. . 280
Concord, gunboat. trial tnp . 336
Concreté mixer Ransome. *226
Conduit, electric. ... *262
Congress Medical, Berlin. . . 136
Construction carelessness i in 65

Consumption, cureof.... ........
Lonsumption. cure of, Koc
304 32(] 336 *358
Consumptlon, precautzons 1b9 401
(Cooker, steam, foed..... ......... *115
Copper, annealingof........ ..
Copper, effect on rubber. 0e0
Copy ho'der, Seymour’s ..
opy holder for type writers .
Copyright, international
Copﬁrlghbs, duration of.
drawing device. .
Cotton manufacture, ce
Cotton tree, the....
Cough, whooping,
Counter formachines.
Counter. sjeed, for sha;
Counties, debts of ...
Coupling,car Brigam
Coupling, car, I.onghead’s
Coupling, car, Mega.rdm S .
Coupling, hose.... ..
(oupling, thill.......
Ceupling for wheels...
Crabs, turningredo f.
Crane, dock........
Crane, a forty ton.
Cremation at Milan.
Creosoting of wood...
Criticisms of us, English
Crecodile nests and eggs ..
Croton aqueduct, new... . .
Croze, adjustab Ie
Cruiser Chicago..
Cruiser De May e eeias
Cruiser Maine, launch of
Cruiser ]‘hllade]phla, trial
Cruiser San Irancisco
Cruiser, steel, San Francisco.
Crystals, beautiful to obtam
Cuba, Amer. industry in.
Cube Toot, extraction of.. ...
Culinary vesse]s Hicks’.
Currents, altern, vs. contm
Curtain, Japanese....... ...
Curtain pole, ring and pm
Cycle, water. improved..
Cyclone at Wilkesbarre. . ..131
Cylinder bead for drills...........

D

Daguerre, memorial to............
Daguerre, tomb of.. .
Daisies and thistles. .
Dam building, dangers
Dam, Missouri River..
Dam, Sodom......o..e....
Damper regulator, Snyder’s.
Dampness..........cccvevunnnn
Dancing to far off music
Dangerous to live.......
Danube, river, opening
Date boundary line..
Deatfness, labyrinth:
Debts of counties. .
Decisjons, trade mar
Deer in a snow storm
Defenses, seaport.
De Mayo. cruiser
Derrick, Relianc
Developer, eikonog
Developer formulas.
{)mg]oadb. 5 .i. oati
Jio 0 er ea
Dies, Grawing......
Digger, potato
Digger, steam. . . .
Dmosuurs, horned... ... . 1l0lL
Diphtheria spread by corpses
Diptheria, treatment of
Diving apparatus, new
Divining rod., Rucker’s..
Dock, bow and stern..
Dnctors, sun down..
Dog of Helvellyn.... .
Drugs. absorptionof....... ...... A
Drawbridge, counterbalanced....
Dredging in Norway..........
Drier, lnmber, Clay .
Drill. dlamond in Egypt
Drills, rock, cylmder head

Drunk ards, marriage with., 81
Drying apparatus.. ........ %83
i Dumbwaiter, Larseu (3 56006000 *297
Dyeing, notes on. e e e, U8
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Dyeing, photographic. Lectures in public schools ....... 345 | Paper, compressed............... 281 | Read before signing........ ‘Telegraph key. Kohrn’s............ *265
Dying, painless...... . 931 | Gas, natural, m Utica. . Lens mounts, standard for 97 | Paper, electricity in. . Redwood logging...... ceae Telephone Co., Bell.. . 8%
Dynamite gun....... X115 | Gas pipes, paper.. . 271 | Letter box wanted... . 41 | Paper gas pipes........ .. 211 | Register for machines.. . Telephone, ]ong distance .

Dynpamite gun, burstmgof . 183 | Gas service pipes. . 199 | Letter boxes, report on’ 321 | Paper hangers, table for 1’307 | Register, speed, for shafts -#179 | Telephone m onopoly. German.
Dynamite, non freeza) . 52| Gas, sewer, gmsoning . 344 | Letters, copying.. 861 | Paper industry..... ... .. 326 Regulator, automatic.,.... Telephones, among the.......
Dynamo, e ectro plating. . *89 | Gas value indicater Level, simi. 1graph *338 | Paper, Japanese. . 84 | Regulator, damper.. Telephony, niekel-in-slot

'*119 | Leveler for engines. ..*194 | Paperin Japan. .

. 815 | Libérty, industrial, abrldgment 20 | Paper, testing of..
#355 | Life boat. jet-propelled.. . *150 | Paper, writing, blue.
*291 | Life boat. Norton..... *327 | Parasol exhibitor. .
120 | Life, plant, secrets of 176 | Parke, Surgeon ...
262 | Life saving device.. 356 | Parker, Alexander

. *18 | Gas well blow out...

.*389 | Gasoline, dangers of. .
. Gate, elevator, Goider’s
Gate, farm, new. .. .....
Gelatine, new property of
E Gem mining in Siam..

Dynamo, plating.. .
Dynamo, w1ndm111....
Dynamos, regulator for. ..

.. 50 | Regulator, tem erature
.. 215 Rein gnp, Smith’s......
.... 245 | Rein holder, Ross‘
.'¥50+101 | Reliance, derrick. .
Reservoir. Sodom........
Resonance, expenment in,

Telescope objective, 40 inch. veies 026
Telescopes, greatest of.. ... 26
Tension device tor belts. .

Tension indicator.........
Tennessee River u:uprovement . 320
Teutonic. steamer. fast trip... .. 112

Germs in water, to destroy 137 fter, transom, Herz's Partnership law ..... .. 261 | Rest, definition of.. Textile, Mexican,new... ........ 131

Ear and ball for tea kettle.. Gilbert, William L...... . 8 ht, electric, plant.... Pass at Corpus Christi . 182 | Retina. artificial.. Theater, science..... oo 180
Kau deCologne Girder, s large. ht, incandescent, cost. Passenger train, fast.. .. 57| Revolvers. hammeriess. .. Thill coupling.. *114,%194
Ear trumpet, new Girder, truss, 1i'tmg ht. iridium........... 106 | Passiflora edulis..... .. 258 | Rheumatism, bee stings for. Thirst, to remove . ees. 36
Earth, i8 it in danger? Girth adjuster . . ht, search, pilot 20 | Paste.first class. . Rifie barrel, auxiliary. . Thunder storms... .. . 3

ceentric, shifting.. Glaciers, formation of. ht, white, brilliant. Paste, recipe for.. Rifle firing at Bisley Tie, railroad, Fellows ...*130
‘Edison, discoveries of. (Glass, etching of .. m;s. flash, timing Pasteur dlscoverles o Rifles, magazine.... Tie, railroad, metallic.. .. ¥147
Editors, fun among Glass, plate, industry.. hting. electric, of trains. Pasteur, R:fic. modern, range Tie, railway, metallic..
Eels, vinegar..... .. Glass, plate, manufacture of. *xtnmg, deaths by...... Patent, corncob ‘pipe Rifle. Pitcher .... ‘T'ies, railway. steel...
Eikonogen developer. Glass, stained, imitation.. htning, effect on trees Patent decision, car.. Ringgauge, new. Ties, steel.......
Eikonogenformula.. Glue,;Egyptian ....... . 83 htning, globuiar.. Patent law of Mexico. .. River bed, dep: ression. Tightener, beit..
Eikonogen. new use of .. Glue, impermeable U6 tning stroke ... Patent. legislation fora C Roller and dnll Jones Tightener, cable..

Patent, man with..
Patent sales agency

57 | Glue for tablets

) . Linotype machine
*36] | Gold mining, Callfornla

Electric alternatlng system :
Lions Egy ptian, Britis|

Rouler, land, Kints
Electric chimes. .

Time, reckoning..
Roots, flbrous..

Time by telegra

Electric conduijt . Gold, mortuary.. ,Aqnids. gravltatiOn of.. Patent selling trick, new.. 384 | Ropes, care of.. Tin mines, San
Electric exhibit, Brooklyn Goodale, George L. Liquor decision.. Patent soliciting professio 121 Ro hschild wish Tin, recovery o
Electric elevated roads Gramophone, Berliner Living by rule.. Patent system, centennial 368 | R.S.V.P......... Toads in rocks
Electricenergy.. .. Granite composition.... Lobster, hatchiug . Patents commiss., report 261 Rubher bulbs, ho Tobacco subst 266
Electric enygmatoscOpe Granite, masterpiece of..... Lobsters, turning red. Patents, decisions... ... 297 | Rnbber cement ... Toe, the little.. .
Electric execution, first, Granite stains, removal of 1i9 | Lock, nut, ‘Lelfer’s. Patents on fruits and pl 53 | Rubber. effect of c 356 | Toe nails, ingrow ), 316
Electric insulation Grass, blue, to kill ... . 69 | Locks and keys, 1n1pro Patents, relation to exports 209 | Rubber as eraser.. 23 | Toning lantern slides 264
Electric killing, words to ex— Gratmgs, home made. ..... *37 | Locomotive, Australian. Patents that pay.......... 51 | Rust, protect. of ir 133 | Tool for boiler flues *323
PresSsS....  ...u ceveeenee . Gravitation of liquids, exp "*313 | Locomotive, electric. Pavemeuts. good, , 215 Tool, combination . *307
Electric Jaunches. Greenland exploration, plan 275 | Locomotive, field.. Peach .19 Tool. dental. .. . . *¥19
Electric lawn party...... Grille and gratings.... .. *37 | Locomotive, fir eles 361 S Toothpicks, quil 52
Electric light vs. insects. .. Grinding device,Pyper’s *83 Locomotive head lig 160 Tornado at Far, 218
Electric light on Piymouth Guide, ~ewing machine Locomotive predicted *51 | Saddles, attachment for. .»216 | Torpedo, Sims-Edison. *47
Electriclight. Suez Canal.. Guimbobo . Locomotives, St. Clairtu 152 | Salt, Australian... ... 117 | Torpedo practice at Kiel. . .*102
Electric lighting. history o: Gum. peach .ocomotives,’ compound *150 | Salt. sonsumptnon of 228 | Tornadoes and storms... . 34
EBlectric lighting plants.. Gun, dynam: Locomotives, fast....... ° Phl\adelphia. carpet city.. .*243 | Salt for dairy cattle.. Toy Ccmpany, Edison.. ... 38
Hlectric lightin% of trains. Gun line throwmg Locomotives in Hol 297 | Philadelphia, cruiser, speed trlal Salt industry, Syracuse . Toy. Fishels...... .. *66
Electric power, long dlstan Gun, the Giffard . LLocomotives, naphtha.. 6 3, 3 | Salt on ocean bottom .. 260 | Track, railroad. I V)
Electric power rates Gun, 110-ton, cost of Locust tree.......... 25 | Phonograph forestalled.......... 297 | Salt as preservative.. .. 165 | Trade, Chilian, .21
Electric race course Guns, big, for coast defens Log loading machin Phonograph, scientific use....*57,¥100 . Sander, brick mould.. ..*387 | Trade, civility in. . 64
Electricrailway, Lo: Guns, Gatliing. electricall riy fired. *303 L,oom suit, end of a. Phonograph, two cylinder........ 118 | San Franeisco, cruiser. .. 153,*244 | Trade mark decisions o 17
Electric telegraph.... . Gunboat Coucord, trial trip of... 336 | Lucigrap! h.......... Phonographas disease dissem . 116 | Sap, ascent of, causes of .. 207 | Trade Schools. ..... . 197
Electric transportation Gunpowder, new.. 2838 | Lumber drier. Clay...... Photo-etching, improved . . 133 ) Sawmill dog........... [*243 | Train, 80 miles an hour. . .. 57
Electric trap........... Guttapercha cement Lungs, developing device. . *402 | Photographer, snzgestlons of.... 20| Saw mill, floating.. 99 | Trains, electric llghtmg Ofunnnn... 113
Electric units. names o Guttapercha, liquid . Photographers, amateur.......... 152 | Saw, wabble, Rogers’ . *5 | Transfusion, successfui.. .. 360
Electric welding . 24 | Gypsy moth .. Photographers, convention of. 129,162 ' Saws, machine to set.. *997 | ‘Transits, solar attachment .. *35
Electric workers, amateur ... 89 M Photographic uores 24, 197, 120, Sawing, wrinkle in ¥57 | Transom manipulator............*178
Electric workers, a word to..... 37 152 186 264 281 340 | Scaffoid bracket.. . *85 | Transportation electrlc . ... %263
Electricians. amateur 107,149, H Machmery American, on Dan- Photographs, automatxc 308 | 3chools, trade....... «.oo oeeiaes 197 | Trap, animal, Kemp’s.. .. ¥402
65 197, 245, 261 . Photographs by fiash hght C.x204 Science, Amer. Assoc. Adv., 105,*148 | 1'rap. electric. . ..... *8
Electricity in county towns. ..., 182 | Habit, regularity of ....... eroseees 211 Ma nes' asa. fertilizer 321 | Photographs in natural coiors.... 82 161 | Traveling, unpleasant. 64
EBlectricity. dangersof.. 49 | Hair, €OlOT OF ...« veans . 33 Ma netic ra,lsmg of the 213 | Photography in colors......... .. 85| Science. experimental,. . 228 | Trays, developing.... ... 840
Electricity, death by.. 55 | Hairs of one’s head. .. “91 | Mail pouch catcher. . . *19 | Photography, subterranean...... 264 | Science, men of............ Tree, banyan...... . ¥215
Electricity, execution by ... 200 | Halter, Knight’s. .. . *6¢7 | Maine, cruliser, Jaunch of. .*340 | Photography on wood....... .. 168 | Science, mind and matter i . Tree, a large. ... 130
Electricity in msects .. 170 | Hand rest for penmen . *51 Majolf , imitation of.. . "6 | Phthusis, prevention ot... . .. 260 our great debt to.. .. 217 | Trees, great.. . 164
JElectricity in % ............ 353 | Hands, cleaning the .. . 39 iMand0 years under water . 169 | Pick, mfllstone .............. . *¥08 | ScienCe SeNSeS.......ieeiiviiiiiens 308 | Trees, erouping........ . 130
Blectricity in the printlng office.. 193 | Harbor. Ashtabula . 345 | Mannesmann, Max...... *198 | Pigeons as dispatch carriers..... 352 | Scientific use of common thmgs,*iGQ Trees, large. transplantmg 131
lectricity, notes on 97 | Hardwich, v. T. F. ... 120 | Mannesmann. Reinhard .*198 | Pin, rafting ......... . ... 9| Scientists visiting caverns. 176 Trees, longevity of . 212
Electricity, school of ... . 192 | Hat tag., Rickett' .¥194 | Manufactures. growth of...... 147 | Pinches.. ..*¥246 | Score device, base ball...... Trees of Unite States ees 163
Electricity, wireand ... . 9 | Hay, spontaneous combustlon... 153 | Manure, keeping ....... ... 228 | Pine apple grove . 890 | Screen, window, attachment. Tritles that count.. .. 29
Klectroliers, ornamental. .. .#116 | Headache.......oovvieeiaee ooaenn 292 | Map of New York.. .*312 | Pipe, corncob, pateut .._ 13 | Sea, dynamic power... .. Truck forbelting. *259
hleetroplaters. namo for.. . *89 | Head light, Jocomotive. Marbles, imitation... .. . 856 | Pipe cutter.... ...... ..*371 | Seaport defenses.. Trumpet, ear, new L3370
Electrolysisof t e muscles . 99| Heart. palpltamon of . Marker forwood workers .*355 | Pipe cutter, Hyland’ . ¥312 Sea urchins............. .. Tube expander 47
Elevator coal, railway.. .¥163 | Heat, latent. . Marriage with drunkards.... . Pipes, covering.. . 401 | Sea urchins, burrowing. .. 180 | Tubes, seamless, Mannesmann s *198
Elevator’ gate, Golder’ s, Mast, a military........... . Pipes, gas, paper .. 207 | Sea water, artificial........ . 180 | Tuberculosis, Koch's cure,
Elevator, grain, largest Mastodon. discovery of.. Pipes, service., gas. © 199 | Sea water for marine boiler: 260 20 336 "+358
Elevator indicator, safet . Mastodon, a great...... Pipes, threading... ... ..*306 | Sebae,the.................. *374 | Tumors, cancerous, cure. . . 388
Elevators, safety devicefor. . *82 | Hints worth readlng .o ae ... 213 | Match box, novel... Plpes. waste, clear ng. .. 117 | Senses. science... ........ Tunnel, Busk-Ivanhoe.. . 121
Elevator, sickness... 17 | Hoche, war ship.. LML Matd ...l Pistol, toy...... ceeens ..*339 | Serpent, worst in the worl 225 | Tunnel. Hudson River.... . *279 342
Elevators, grain.. 2 Hoist, gravity.. *19 | Measures, government. Pitcher, wooden... .. *20 | Sewer gas poisoning.. .. 344 | Tunnel, Hudson River, auother 25
El Sol, steamer. .. <2 | Holley, Alex. H., memorial ‘to.... 224 | Meat cooked in a tin pail Plane, antiquity of., .. 296 | Sewers, concrete, mould for.... *329 | Tunnel, Ireland and Scotland.... 306
Embroidery holder. Holley, memorial t0....e..ccu.uas 84 | Meat preservatives....... 117 | Plane, ice, improved . *4| Sewing machine guide. . . ¥34 ! Tunnel rallways New York......
Emeralds, artificial.. . Home, attractive.. ... 116 | Mechaunic, decay of the 217 | Plank, the widest .. 68| Sewing machine hemmer, .. *3¢ | Tunnel, &t. Clair River..
Emp'oyer and employe . 218 | Hook, snap, Nelson’s, .. L. “#4 | Medica*ion, cataphorie. . 405 | Planets, position of in 4 Shueld hydraulic, Beach, * #279 | Tunnel, St. Clair, celebrati
Employers, liability of.. 227 Hop industry. English .. ... 149 | Mediterra..2an, depth of. .. 80! Planets inJanuary 400 | Ship, 1,000 feet long... . 377 | Tunnel, Thames proposed
Employment, people out of...v.. Horse arrester, Zalud’s.. ... *83 | Mediterranean, region of.. .. 226 | Planets, position of in Sept...... 128 | Ship builders, lake... .. 280 - Tunnels, town of
Engine, how to manage...184, 200, 213 Horses, fastest. .... cc...... ... 245 | Meerschaum, artificial... . 209 | Planets, position of in_Octo 193 | Ship bmldmg American 64 . Turbine, Patrick.. 232
Engine, hydraulic ........ Horse flesh, sale of in Paris....... 275 | MErcury.......c......... Plapets, position of in Nov. 289 | Shipbuilding on the grea akes,*197 | Turpentine. to rec 64
Engine, gas, progress of. 1iorse, speed of ... . Metal, sheet shapmg Planets, position of in Dec 837 | Ship building, school of.. 368 Typesetting machine *85

230
Hose coupling. .. .*824 | Metals, coloring of..

Engine pounding, preventlon K
. | *66 | Metals, uncommon --

Plant, flowering, smallest
Engine, steam, economy..

277 | Ship, screw, cost Of runnit
art.a puzzling. .

170 | Tyrotoxicon.
876 | Ship, turreted, Ericsson’s

Houses, dwelllng *144 | Tyrotoxicon in

.. P!
Engine, steam, Fedeler’s. Hub wlreel, Hall's. .... ¥291 | Metallu: gy in the Soul P ants, brous.expe . 249 | Ship of war Andrea Dore: 169
Engine, steam, novel..... . Hudson River tunnel . %279, 342 | Meteor shower, August.. Plants, influence of al 217 | Ship of warDe Ma; 385
Engines of Lady Torfrida. *200 ) Hyaline.........oo.o voiiiiennnnn.n. 404 | Meter, gas, mckel-in-slot 853 | Plants. myrmecophilou 277 | Ship of war Hoche 111 U
Engines, marine ....... .. 72 | Hypo, removing from films. . ..... 120 | Microscope, tri-centenary 85 | Plants, new, originator 105 | 8hip, war, regulatio 202 )
Engines, rotary, new. ..*210 Milk, aerating . e .... 248 | Plants, patents on. 53 | Ship of war Siegfrie *185 | Umbrella exhibitor.. *50, ¥101
Engines, safety, Acme. 196 Milk, condensed. ufacture... *22 [ Plants as reagents 81 | Ships, American, subsidi 56 | Umbrella, folding... . .. 18
Engineers, society of . 387 I Milk, condensed, to judge. Plaster slab, Curra *388 | Ships, large,of ancients Underflow. tapping the. 34
Ep1 eps{’ treatment nf . 308 Mllk. preservm% . Plate rolling at Essen *403 | Ships, non sinkable.... . United States, wealth 24
Eraser, black board *178 | Ice, cracked for invalids 214 | Milk soured by hund Plates, armor nickel-steel. 208 | Shipsof war, Anmerica n, Units, Biblical. 3
Fncsson, Captain . 128 | Ice plane.. *4 | Milk wagon, refrigerato: Plates, dry, keepimg qualitie: 120 | Ships of war, speed.... ...
Erygmatoscope, el 246 | Ice, plastici 82 | Mill, roller, decision.. 404 | Plates, light s truck , utilizing, 264 | Ships, war, of the worid..
Etching of glas: 201 | Icebergs. 310 Milldtone pick, Truax’s.. *98 | Plates, photo grav. steeling. 164 | Shutter 6or hand cameras. . A\’
Etching, photo. 133 | Icebergs, perlls 121 | Mine timbers,, rotection . 132 | Platinum.........c.e0 veeen. 208 | Shutter worker, Keener’s .
Eucalyptos, the 213 | 1diot, relief of th 146 | Mines, coal, Virginia..... 211 | Plumber, valuable pointsb . "84 | Sickness, elevator Vaccination in Germany... 97
Evolution, jetib 316 | Iliteracy, statisti 392 | Mining, deep......... ... 257 | Plumbing notes........... 329 | Sidewalks, bluestone .... 328 | Valve for air brakes ... .
Eyes, aching of 292 | I1lusions, optical.. 406 { Mining, exhibition of. ... 18 | Plymouth, electricllght on *214 | Siegfried, war ship.. . *185 [ Valve, slide, Ward’s. .
EXecution, electr 200 | Image, photo., reversmg . %4 Missions, California.. 118 Plymouth 8 eamer 229 | Signal, marine, new Vault cover, Sauer’s. B
Exercise for health . 377 | Implement, combination #307 | Mizar, star.............. . 96 | Poisons. eff ects o 99 | Silkworm, secretion of silk. . Vehicle top support.. 115
Exercise, value of .. 257 | Incomes, growth of... . . 296 | Money order postai card. . 101 | Pole. North, expedltion to 84 Silkworms.*ramie for...... . 242 | Velocipede,Martin’s. *37
Rxhibition of mluing . 118 | Indebtedness, reduction of . 825 | Monitors, double turret .. ... 177 | Polish, fUrniture. .. ... .. ... 9 Silver, volcanic. ... .. Velocipede, water and ‘Jand. 370
Expedition to north po! . 84 | Indicater, safety, elevator. VK79 Moukeys, howling.. Pompeian house, reproduetmu,*l% Similigraph leve! ..*338 | Veneering, Egyptian ....... 83
Exposition,;,Columbian. ....... ... *70 | Indicator, tension....... *249 | Mop wr . Poolof Bethesda.... 87 , Sink, kitchen.. 52 | Venice and sto'en pruperty . 53
ndustries. transfer of. 135 )/lonumen t0 Columbus. *260 { Population, premlum on... Slag ‘cement. . .. 97| Ventilator, O’Leary’s. *114
nk, stencil ... ....... 129 ot ,gy}:vsy. secsncesesesasnasesss Populationof U. S. cities.. . Slate,production of ..117| Venus ... ........ . 68
F nk, sympathetic....... . 84| Motor, electric, workof . . 821 | Portelectric system, plant .*263 | Slater, Samuel............. ..*233 | Vermillon by electrolysis 182
nsamty from the colon. 103 | Motor, a noiseless ortiere, Japanese....... 137 Slaughtenng. _app ., electric .. *66 ) Vessel, double hulled.. X115
Fabrics, fireprooflng........ ...... 327 | Insect bites, cure for . Motor, steam, Fedele ’s. . *82 | Positives. direct...... . 813 | Sled, bob, Tenne’s. *153 | Vessels, tonnage of, 1889 184
Far, American Institute 81 256 nsects, electricity © 170 | Motors, el@ctrie, in U. . 97| Post for wire fences..... ] Sled propeller ..*131 | Vessels, war, British 56
Fair, Chicago..... ......... nseetskilled by electl‘lc l:ght 95 211 Motors regulators for.. . 810 + Posts,saltas preservative. - 165 | Sleeper, railroad ..*371! Vinegaresls.......... .44
Jair, World’s. work for. 272 nsects, respiration of . . 271 | Mould for concrete sewers *329 Potato digger...........e... *259 | Sleepers, creosoting. . 81 { Virginia, industries of. 211
Fargo. toma:fo ab........ #2718 | Institute, Iron and Steel,, Mounds in Capon Valley . 194 | Potato digger, Ayres’ . Sleepers, railway, metal .. 209 | Vise, Squier’s...... *210
kats, rancidity of .............. ... 957 | Institute, Pasteur, New York. Mountain, terraced.. 151 | Potato disease, reme Sleigh, bob, Nichols’. ..*194 | Vision, submarine. . 101
I'ayerweather, D. ) : T .. 385 | Insulation, electrical. . Mountant, a good.. g7 | Pound, foot, what is it?. Slide, lake and water.. ..¥162 | Volcano, Aleutian, new 202
Keats, engineer., ancient. .... 403 | Intensifier, silver...... Movement.mechamcal Hayton §%179 Powder, smokeless... ... Smoke nuisance..... ‘Volcano, Bogoslov,.....
Feeder, automatic, press.. . 405 | Interest, compound, table Movements, two important. . 225 | Powder, smokeless, Maxim...... 291 | Snake climbing tree
Keeder, boiler, Develin’s....... . *354 | Invention, electncal..... . Mucilage of gum arabic. . 248 | Powders, baking..........c........ 206 | sSnake, garter......
Felons, cure for . ..221, 247,261 | Invention, what is? Muscles, electroiysis of © “99 | Power, electric 1ong distrnce nake, horse hair w
Fence-making maclnne .......... *339 | Inventions, railroad. Museum cars.. . 310 | Power, electric, ratesof . nakes, climbing,..
Fenee. Wwire. improvement in... *281 Inventxons recentlgzpatented 10 Musician, aprec “cious’ ... 2157 | Power p]an .agreat....... nakes among bananas. 192
Fert ilizer, magnesiaas. . 32 142, 58, 74, 90, 1 38, 1 Power, transmiss, cost of 17 | Snow_blindness, preventive
Fertilizers, fish for.......... .. 171 187 203,218, 234, 2 Power, water, and elec. motors, 72 | Soda borate in epilepsy.. .
Fever, scarlet, to prevent 7 314, 330, .:’»46 362, 378 393 N Power, water, at Geneva......... 209 | Soda, caustic, by electrolysl War ship Hoche,....
Fever. ty phoid, Waterbury....... 55 | Inventions. small fortunesin ... 225 Power. water, Niagara Falls.. .... 826 | Sodom dam... ........ . War ship regulations
Fever, yeuow. a homeopath on.. 68! Inventors, premxums tor .. 81| Name,what’sina. Power, water, utilizer........ oldering machine...... War ship Siegtried......
Fibers, utilization .............. 180 | Inventor, death of .. Names, memory for. . Preservaline ound, velocity, measuring. War ship, turreted, Krics:
Fig, parthenogenesis in.... .. 183 | Inventor, statue to Naphtba locomoti ves. Press, hydrauho 0zolithe ‘War ships, American, new
Fighting instinet. . 265 | Iridilum hght Natural history no tes. Printing frame, sim p]e i ‘War ships of the world
Flgu!‘es on soft wood. . 16 | Iron, cast. toughness in. .. 135 | Navaldesi, ing.defect Printing. photo%raphl ‘War ships, speed of..
FilesS . ..vveiivuuniane vnns 33 | Iron,toclean.... .......... .. 231 | Navalestablishment, the Printing, revolution in een ‘War vessels, British,
Fllms. celluloid. holding. 264 Irons, electrically heated. ..*134 | Navigation, aerial.. Prints, 'lue, made gre . 876 | 8pider, engmee in,; 370 | War vessels, work on

Films, gelatine, removing hypo.. 152 | Iron. man ganese p]atmg. .. 133 | Navy, the English.. 164 | Spider, moulting of. 183 | Warning, another. .

F'ilms, photo., sensitiveness of... 375 | Iron ore, discovery of.. . 861 | Navy, new, bul](‘lng Pmnts Photo mounting 137 | Spiders, sexual selec! 277 | Water, cold, without
xlter, water, erystal....oeeee.... 392 | Iron, pig, industry.. 177 | Neck, broken, m:ended 146 | Profit sharing by coal co. 197 | Spindle, separabie *146 | Water. corrosion from
'1ltering materials 17 | Iron plate, preservatx 21 Necklaces of teeth 890 | Projectiles, armor pierci 344 | Sponge for siates =162 | Water. device to cool .. 33
Finish, Interior . 241 | 1ron rust, prevention, 69 | Negatives, celluloi 152 : Propeller, amidships.... 178 | Spree, steamer. 840 | Water, effect of freezmg .. 186
Fire crackers.. 2 | Iron and steel institu 81 | Negatives, cleaning 120 | Propeller sled.. . 131 | Stains in granite, Water, hot, nickel-in-the-siot.... 313
Flre escape.. . 856 | 1slands of steel......... . Negatives, ldentifyin, P pulslon llydraullc 376 | Stains, yellow, removal Water.Juminous. .......... .o 119
Fire exnngui 2 *82 Negatxves, overdeiiss. 120 | Pug mill, Swerger’ 312 Standplpe colfapse Templ | Water power at Geneva... . 09
fire Island ....... 80 Negligence, contributory... . 403 | Pulitzer bul]dlng. new. Star Mizar .. .......... . 96 | Water power, Niagara Falls. . 154
Rire, railway, Lond 45 J Nepenthes, not carnivorous 217 | Pumice stone State house Indlanapoli ‘Water power, utilization.. ¥291
Fires onsteamships Newspaper training, benefit. 261 | Pump, aeratmg and water Statue to Seth Boyden.. Waterproof for fabmcs 241
tire, telegraphic Japan, journals of 83 | New York aqueduct....... . *40 | Pumpkin pulp........ St. Clair River tunnel.... *87, *164 | Water, pure, color of . 342
ish for fertilizer: Japan. 1paper in.. 50 | New York city, pOPulatlon 49 St. Clair tunnel celebration.. 308 | Water, sea, artificial . 180
Fish, imprisoned . 62 | J s, filliug with & 217 | New York, defense of .. Steamer City of Paris, accident, 2! Water supply systems. . 293
ax, New Zealand . 232 | Jars. glass, hot, filling. 245 | Niagara I alls. power.. Steamer, coast trade, DEW.euenn. o~ Vater, use of at meals. .. 280
Flowers, ornlthophll 183 | Jars, glass, hot mixtur 395 | Niagara Falls. ut1llzatlon. Steamer, freight, E1 Sol.. . Tater, waste of......... .. 192
*lowers, photographing. 100 | Jersey City street rail way ¥95 | Niagara Falls water power Steamer, ocean. separa®’ : ater wheel, Patr ck’s. ..¥232
'lue cleaner. Watson’s. *341 | Job as asteam engineer.. 288 | Nicaragua canal, work n James W, Steamer Plymont g x, electrified . . 8
lue cutter. ........ Nickel belt, Sudbury.... . uicksand, excavatlng Steamer, t0° : alth, where created 9
lues, boibr,tool for. Nickel compound, liquid . 481 Quicksilver............ Stea™ - IR . : sveaverbird......... ... . ¥
Flume, anocean.. K Nickel] steel.. ... . [ TR . v Welghts, government 311
Fluorography..... Nickelsateel plates : v L. 840 Wel(glhts and measures, Blbllcal 2
Fluorspar in Tnetall . Kangaroo, destruction of........ . 183 | Nitrifying process... 17 s . - Welding, electric........ 24
Foam ................ Kansas, railroads of. ...... ... 7! North, M1ss M.. [ Whalebone.
Food from wood.. 49 Keg telegraph Kohrn’s 265 | Norway dredging in.. v Wheel joint, Wood's
Forests American, destruction ney,bacilli............ 64 | Nuisance. business as a. < Wheels, car, steel. ...
................... . . 812 | Kiel, torpedo practlce at. . auck, composlug. Webster’s . Wheels, fly, new styles..
Forests, destruction of . | Kitchen SinK. .. .....,...... ceen %451 | Stomach, acidity of....... 3 | Whitewash, waterproof
Fortress, Anderson’s,.... Knife guard, Bailey’; s e % <eev... ¥38 | Stomach, washing out 385 | Windmill dynamo...
Fountain, drinking, Chicago. . Knife sharpener, new ot e . Stone pohsher ........... ‘Windmill, Hawley’s.
Fountain, prismatic, Ghncago . 177 | Knowledge, prec  3:ve . Lk B Lapp Stones, precious, in Arizona.. Window screen........
Frog, railroad.......... .. Koch, }gnh» T ng:, 1ion, cement for Stones, precnous, of lcommeroe. Wire and electricity
Fruit garden, devmes for .. Kola uni ..t fuasiroad, Colorad o aner canon, 289 | Storage, cold, plant . ‘Wire tightener ...........
Fruit picking stand S 2i9 | Railread earnings....... «........ 210 tore,howto swee ‘Wiring, overhead railway

Fruits, patents on . 316 | Strainer and funnel, Wood, creosoting

... 17 | Railroad, electn%. Colorado.

Full-ng process. Railroad inventions........ ..324 | Stumps, to destroy -..... ‘Wood, polished... .... o
Fumigator Russ ; g Railroad sleeper. .*371 | Subway construction Wood workers, marker for.
Fungus, =o¢ iu Vermont, . Railroad track...... ...*115 | Success, sure of......... . Woods, stained...............

Funnalone «
Furniture pu
Page e dany

Onyx, New Mexico Railroads, Kansas | want of, cause
Opeidoscope appl. to phonog ph, *57 | Railway. 161,397 miles of ......... 130 ugar and cane in Cuba
Orchid. lady’s slipper..
Ornaments, crysta ‘ized.
Ornaments, home made.

‘Wool product of the world...
Work on war vessels. .. ....
*199 | Railway, Bengal, traveling on.... 64| Sulphur for cattle... .... . . Workers here and abroad
M3 | Railway, continuousrail., ..... un, atmosphere ow. World. end of the..

Lacquer, substitute for
Lady Torfrida, engines of
Lake, a boiling.. .

Railway, electric, London.

*20 Wrecking job, successful. .
281 | Railway enterprises, great.

uniish, large, Kkilling.

G Lake cliffs, ancient. Orthochromatic process . urveyors.instruments io Wrecks, British........... .. 169

_ Lake Titicaca, life on. Oorthopedic Assoclﬂtio Railway, logging ... . .ceoeee... 392 | Switch worker .. Wrench, Bunch’s. *339
iame box, Fishel’'s........... .... *66 | Lamp accidents....... Overlaying . 216 | Railway mlleage of the world 1,889, 81 Wrench. improved *355
Game, Thornton’s. ....... ...*308 | Lamp, kerosene, defects. Oxygen, action .82 | Railway, mountain, new... . 353 Wrench, Kasch’s *147
Garden, fruit, devicesfor.... .... 161 | Lamp, safety, for mines Ozonin... ......... ..'291 | Railway, street, cable .. T Wringer, mop.. .. *216
Gardenimplement, Baxters. . . *35 | Lantern, oil light........ Railway, street, conventio: 309
Garden, produce of a . 185 | Lantern shdes, preparing. 53 Railway, termlnal New Orl ns, 244 | Table for carving machines
Gas burner, improved .*195 | Lantern slides, toning . 264 P Railway ties, metalli *371 | Table for paper hangers
Gases, conductivity *100 | Latch, elevator door *18 Railway ties, steel 8 | Table, fol ‘pa
Gas, consumption o 7 | Launch, electric. . 54 | Packing for condenser tubes. Railway train, fast, 186 | Tanning by léfectrlelty Yacht, Norton ...
Gasdetector. . 85 | Law, narmershlp 51 | Paint. luminous.. Railways, electrlcal 242 | Tea, Paraguay

Gas eng ne, pr

ess of 257 | Lawn cleaner, Dail
Gas meter. nickel-in-slot

Paint spots, remo

BB

Railways, ship......

55 | Teacher’s assistant,.
853 { Lawn party, electric Paleontology in- Braz Railw> 3 tunnel, N 384 | Technology, Institu 313 Z
Gas. natural. California 185 | Leadinlace .. ..... Panama Canal bubble 32 | Rain. production of 884 | Telegram, delayed.. 68‘
Gas, natural, Canadian. Lead, pencils, abo Pansa, house of. . b *135 | Ram, hydraulic..... 69 | Telegraph, ditrib. ti . 306 Zapon, substitute for]acquer. ... 804
Gas, natural exhaustio Jead. white, by elect: 86 | Paper, albumen, by 340 | Ramte for gilkwor 242 'elegraph, electric. Zero. history of.... 18
Qas, nat ural, Indiana . Lead, white,new process. 116 * Paper, aristotype, toning . 120 Rat8....cooeene. ..t 186 Telegraph key *140 Zine, corrosion of . 181
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Foundead by Mathew Carey,, 1785,

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, and Importers,
%10 Walnut St., Philadelphia. Pa., U. S. A,
¥ Our new and Revised Catalogue of Practical and
Scientific Books, 86 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
to any one in any part of the world who will furnish his
address.

The NWew Boolx.

Experimental Science

—

By GEO. M. HOPKINS.

740 Pages. Over 680 lllustrations.
PRICE, by mail, postpaid, $4.00

SEND rOor FULL ILLUSTRATED CIRCUI.AR
AND TABLE oF CONTENTS.

This is a book full of interest and value for teach-
ers, students, and others who desire tc impart
or obtaina practlcal knowledge of physics.

MUNN & CO., Publishers,
Office of The Scientific American
361 BROADWAY, NEW YORK.

What the Press says of ‘‘Experimental Science.’’

* Mr. Hopkins hag rendered avaluable service to ex-
penmental)phyqxcs ? —[vening Post.

**The book is one of very practical character, and no
one of a scientific turn of mind could fail to find in its
pages a fund of valuable information.”—Electric Age.

“The electrical caapters of the book are notably 2ood,
and the eachmcal instruction given for building slmple
electrical machinery may be safely carried out by those
—not a few—who like to make their own apparatus.”—
Flecmcal World.

“The author has avoided repeating the hackneyed
illustrations which have been passed from one book to
another so long, and, instead, offers a set of experiments
which are largely of a novel character and verystrik-
ing ’’— Engineering and Mining Journal.

We commend it most heartily to all teachers.”—
Normal Exponent.

“It is a treat to read a book of this kind, that sets
forth the principles of physics so fully, and without the
use of mathematics.””—1"he Locomotive.

** All teachers of science are aware that real know-
ledge is acquired best by the student making experi-
ments for himself, and any one who points out how
those ex% eriments may be easily made is doing excellent
work.”—English Mechanic and World of Science.

“The work bears the stamp of a writer who writes
nothing but with certainty of action and result, and or
a teacher who imparts scientific information in an at-
tractive and fascinatin, dg manner.”—American E eer.

S It should be found in every library.””—English Me~

cha

. '1‘he book would be a most judicious holiday gift.”’—

anmeermg and Mining Journal.

he portion of the book devoted to dynamic electri-
city covers over one hundred pages. and is extremely
interesting and valuable.”—Brooklyn Standard Un on.

* Directions are given for demonstrating most of the
laws of physics, with every-day tools and common ap-
plhnces '—American Photographer.

fy of the experiments are new to print, while
some of the old, familiar ones appear in modified form
and with simpliﬂed apparatus.”’—Public Opinion.

PRA CTILAL TREATISE ON INJECTORS
as Feeders of Steam Boilers.

A very comprehensive book for the use of Master Me-
chanics anl Engineers in charge of steam boilers. Price
50c. Sent to any address by remitting to the author.

GEO. NISSENSON, 176 Kast 108th St., New York City.

CIhARK’S
\ Ventilating and Drying

FAN

Light Running, A djust able
Bla,des, Self-Ollmf Bearmzs

24~
Also Rubber Press Rolls for "Wool
Yarn Washing and
Dyemg Machines.

GEO. P. CLARK, Manuf,
Box L, Windsor Locks, Ct.

SOME APPLICATIONS OF ELECTRIC

Transmigsion.— A lecture by Frank J. Sprague, delivered
mn the Sibiey College course, explaining the various
methods of transmitting ene tgy by electricity and the
operation and government of motors, and reviewing
some of the many applications that bave been made in
this line. With 14 illustrations. Contained in SCIEN-
TIFIO AMERICAN SUPPLEMEKNT, Nos. 707, 708, and
709. Price 10 cents each. To be had at this office and
from all newsdeaiers.

PATENTS!

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

In this line of business they have had forty-one years’
experience, and now have unequaled facilities for the
preparation of Patent Drawings, Specifications, and the

rosecution of Applications for Patents in the United

tates, Canada. and F'oreign Countries. Messrs. Munn &
Co. also attend to the preparationof Caveats, Co;grlzhts
for Books, Labels, Reissues, Assignments, and Reports
on lnfrmuements ‘of Patents. Al 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, free of charge, a Synopsis of Foreign Pa-
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

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

BRANCH OFFICES.—No. 622 and 62¢ F_Street, Pa-

cifie Building, near 7th Street, Washington, D. C.

T

PEWRITERS

NEW & SECOND HANMND —
BOUGHT,SOLD AND ,.GED-

.A[L MATvpgwRITER TALso RENTED‘*Y\’A

GCHANGE |ANYWHERE IN[% /0?«“

ATIONA o/

CASTINGS. — A DESCRIPTION BY
Mr. H. Rollet ¢f his process of produci W% jron castings
free from sulphur and phosphorus. h one ftigure,
illustrating the apparatus. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 753. Price 10 cents.
To be had at this office and from all newsdealers.

CASTINGS
for 8 and 16 light Dynamos.
Cast flelds (solid or split) for
Simple otor.
Castings for the new Parkhurst
Motor, illus in Sci. Am. Supp.,

No. 759, just ready.
ELECTRICAL SUPPLIES,
Send stamp for Catalogue.
PALMER BROS,,

Mianus, Conn.

SEWING MACHINE MOTOR FOR AMA-
teurs.—By C. D. Parkhurst. Description of a very sim-
ple and effective motor, with laminated armature, of
sufficient power to actuate a sewing machine. With 11
engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No.759. Price 10 cents. To be had at
this office and from all newsdealers.

ELECTRO MOTOR, SIMPLE, HOW TO
make. By G.M. Hopkins.—Description of a small electro
motor devised and constructed with a view to assisting
amate rs to make a motor which might be driven with
advantage by a current derived from a battery, and
which would haye sufficient power to operate a foot
lathe or any machine requiring not over one man power.
wWith 11 ﬁgures Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. 641. Price 10 cents. To be had at
this oflice and from all newsdealers.

GHSOLINE ENGINES

SMALL, BUT HUSTLERS.
A 6x7 inch Engine, weight 800 lbs,,
runs 100 feet of shafting and ma-
chinery for twenty machinists on 6
gallons of gasoline, costing only
60 cents perday. Write for par-
ticulars. Mention this paper.

Van Duzen Gas & Gasoline Engine Co
CINCINNATI, OHI0,

Specimens of Rocky Mountain Minerals for Everybody.

A cabinet containing 20 choice specimens, with a full
description, sent postpaid on receipt of $1. Cabinets in
every variety for students, etc, No better way to study
mineralogy. Every speclmen minutel; g described. Send
for circular. DAYTON, Salida, Colo.

Do it yourself. Cir-
cular press $8. Size
tor small news pa-
$44. Every-
thing easy, printed
Send two stamps for Catalogue to
KELSEY & CO., Meriden, Conn.

facnory .

BLUE PRINT i35 anhic Sabuiics:

T. H. MCCOLLIN & CO., 1030 ArCh Street Philadelphia.

u.s.| PR
200 LASALLE ST, CH[CAC\ THNEEW CATiEJG?J\éF:lN AP;L\CAT]ON
!
Inventors! Experimenters!

A shop devoted to your mechanical' needs.
Models for_exhibition or experiment con-
structed. Inventions developed, simplified,
improved, and manufactured under contract.

N. ERLLANDSEN, 109 RIVINGTON ST., N. Y.

The CHANDLER
N VWATER MOTOR

Works well on Low and High
Pressures.

Single, Duplex, Triple, and Quad-
ruple Automatic PISTON MO-
TORS,adapted to all classes of work.

Send for Circulars.

WM. H. LOCK, Buffalo, N. Y.

AIR BRUSH .oimeei
gold medal
a,vi'ardtby l:mAnllfél'lll Irlustlltute‘as
a legitimate 00! nvalu-
able to crayon and water color por- O\\nﬂ"“”””’///////// Z
trait artists and draughtsmen. Saves "ﬂiﬂm[,,lm
nme, gives finest techmcal effects. N
AIR BRUSH MFG. , 67 Nassau St Rockford Il

CURRAN’S GROOVED PLASTER SLAB
Best foundation for plastering,
cement work, or tiling. Superior
0 and cheaper than metal lath.
Licenses granted to use 'rlnéy

s

[
Flexible Mold, patented Dec.
§ THOS. CURRAN, 135 B'way, N.Y,

‘!

, for producing these slabs.

Barnes’ Foot-Power Machinery

Complete outfits for Actual Worksnop
Business. A customer says: * Consid-
ering its capacity and the accuracy of
your No. 4 Lathe, [ do not see how it
can be produced at such low cost. The
velocipede foot-power is simply ele-
gant. I can turn steadily for a whole
day, and at night feel as little tired
as if I had been walkmg around.”
Descriptive Price List kKre:
W. F. & JOHN BARNF‘S CO.,
1999 RUBY ST.. Rockford. Ill.

ICE- H OUSE AND REFRIGERATOR.

Directions and Dimensions for construction, with one

Hlustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-

tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
Price 10 cents. To be had at this office and of all news.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.

B%~Speed, Comfort and Safety
\ AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.
THE EAGLE BICYCLE MFG. CO.,

STAMFORD, CONN.

0ST
ECONOMICAL
STEAM
GENERATOR

SEND FOR CIRGULARS
ESSEX & BURKE STREETS,

BALTIMORE.Mb.

PROPOSALS.

U . Engineer Office, 34 West Congress Street,
. Detrolt, Mich. November 28, 1890.—Sealed pro-
posals, in triplicate, for furnishing all materials
and labor and building the masonry of a lock at St.
Mary’s Falls Canal, Michigan, will be received at this
office until 2 oc]ock p. m. January 27,1891, and then
publicly opened. Preference will be given to materials
of domestic production or manufacture, conditions of
gquality and price (import duties includ ed) being equal.
Attention is invited to Acts of Congress approved Feb-
ruary 26, 1885, and February 23, 1887, vol. 23, page 332, and
vol. 24, page 414, statutes at large. The government re-
serves the right to reject any or all proposals; also to
award the contract upon other considerations than the
price. For further information apply at this office, or to
the U. S. Engineer Office, Sault Ste. Marie, Mich.

0. M. POE,Col. Conps o f Engineers, But. Brig.-Gen., U.S.A.

Municipality of Bombay.
ELECTRIC LIGHTING.
NOTICE.

SEALED TENDERS will be received by the MUNI-
CIPAL COMMISSIONER for the City of Bombay up to1l
P. M., on Monday, the sixteenth day of February, 1891.
for expenment.nl lighting by Electricity of certain
streets of the City of Bombay for a period of two years.

2. Forms of tender and schedule of conditions and a
sketch of the portion of the City showing the streets to
be lighted may, on payment of kive Dollars, be obtained
from CHARLES HALLETT CLARK, Washmzmn Build-
ings, No. 1 Broadway, Rooms 209 and 210, , New York, who
will on application give any further information’ that
may be required.

3. Tenders must be accompanied by a deposit of Ru-
pees, One thousand in cash (not to bear interest) or in
Public Securities for that amount to be p aid to the Chiet
Accountant of the Municipality of Bombay, which will

.| be forfeited to the Corporation in case of refusal to 8ign

the Contract embodying the conditions mentioned in
the Schedule above reterred to.

4, A further payment to make the total deposit equiv-
alent to 5 per cent. on the contract amount will have to
be made by the Tenderer whose tender may be accepted,
before signing the contract.

5. The Municipal Commissioner does not bind himself
to accept the lowest or any tender.

By order of the Municipal Commissioner,

RIENZI WALTON,
E: tive E
EXEOUTIVE ENGINEER'S OFFICE,
BOMBAY MUNICIPALITY,
BOMBAY, India 13th Octoher, 1890.

Dredgmg‘ at Ogdensburg Harbor, New York.
KENGINEER OFFICE, Burlmgton. Vt., Decem-

y M P Y

ber22 9 .—Sealed proposals, in duplicate, addressed to
the undersigned for 20,000 cubic yards, more or less, ot
dredging; ,000 yards from the city front channel, and

70,000 yards from the channels near the C. V. R. R. Ele-
vators, Ogdensburg Harbor will be received at this
office until 11:30 o’clock A. M., January 22, 1891. Atten-
tion is invited to the Acts of Congress approved Feb-
ruary 26, 1885, and February 23, 1887, vol. 23, page 332, and
vol. 24, page 414, Statutes at ]uu‘ge. Deta,xled informa-
tion can be had on &ppllC'lflOl]
M. B. ADAMS, Major of Engineers.

PULLEYS HANGERS
FRICTION CLUTCHES.

PROGRESS MAGCHINE WORKS,
A8 F. BROWIT,
44 Parlx Place, N.Y¥Y.

TO BUSINESS MEN

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

For rates aee top of first column of this page, or ad-
dress MUNN & C().. Publishers,

61 Broadway, New York.

lIBHTNING WELL-SINKING

INERY MANUFACTUR
Hyrdaullc, Jetting, Revolvmg, Artes!an
Diamond Prospecting Tools, Engines, Boile;
Wind Mills, Pumps, Encyelopedla, 1,00
engravings, Earth’s Strata, Determi.
nation quality water; ‘mailed, ,25¢,
The Ameriean Well Worl
Anron, 119
11 & 18 8. Canal
o Is:., Chieago, 11l

Dallas, Texas

General Office
AURORA.

o Works and

91 & 92 WATER S'.I‘REET,
Plusburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilling Tools, etc.
Illustrated catalogue, price
lists and discount sheets
on request.

SPECIAL MAGHINERY

Built to Order. QUICKEL & GRAYBILL, York, Pa.

ARTESIAN

Waells, Oil and Gas Wells, drilled
by contract to any depth, from 6¢
3000 feet, We aiso man ufacture

and furnish everything required
to drtll and complete same. Port-
able Horse Power and Mounted
Steam Drilling Ma chines for 100 to

#00 ft. Send 6 cents forillustrated
canalogue Pierce Ar lesmn
and 0il Well Supply Co.

80 Beaver Street, ork.

PERFEGT wsPAPER ”.E

The Koch Patent File, for preservlng newspapers. Mag-
azines. and pamvohlets, has been recently improved and
price reduced. Subscribers to the SCOIENTIFIO AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
slixﬁ)phed for the low pﬂce of $1.50 by mail, or $1.2 at the
this pap avy board mdes, inseription
“SCIENTIFIC A.leRICAN ” in gilt. Necessary for

ew

eveﬁ one who wisnes to preserve the paper. Address
N & CO.. Publishers SOIENTIFIO AMERICAN.

Two kinds Perfume, Orange 'Blonom -nd Rm h -n
mEﬁ,EF niue e Bk e 2 b0 AL ATINE TS,
A THOROUGH NEWSPAPER MAN wishes to
write ads., superintend printing, and keep books for
mercantile or mfg. firm. PENN, care of this office.

Dredgmg at Wilson’s Point, Conn. ENGINEER
OFFICE, U. S. ARMY, Room H, 7 Army Buudmg.
89 Whitehall Street, New York, N. Y December 16, 1890.
—Sealed proposals, in tnphcate. for dredgmg at Wilson’s
Polnt, Conn., will be received at this office until twelve
(12) o’clock noon on Thursday, January 15, 1891. The at-
tention of bidders is invited to the Acts of Congress
approved February 26, 1885, and February 23, 1887, vol. 23,
page 332, and vol. 24, page 414 Statutes at Ldrge. Fur-
ther information can be obtained at this office, Appli-
cations should be indorsed on the envelope * Official

_The tourist route between Chi-

sorts via Indianapolis and Cin-
cinnati, Lafayette. or Louis-

= ville. For particulars. address
JAMES BARKER, Gen. Pass. Agt., Monon Block, Chicago

floskins’ Patent Hydro-Carbon

BLOW-PIPE
AND ASSAY FURNACES.

No dust. No ashes. Cheap,

effectiv e, economical, port-
able, and automatic.

Send for Price List.

W. Hoskins, 8] 8. Clark St.,
Room 50, Chicago, I11.

MECHANICAL DRAWING.

By Prof. C. W. MacCord, of the Stevens Institute
of Technology. A series of new, original, and
practical lessons in mechanical drawing, accom-
panied by carefully prepared examples for prac-
tice, with directions, all of simple and plain cha-
racter, intended to enable any person, young or
old, skilled or unskilled, to acquire the art of
drawing. Noexpensiveinstruments are involved.
Any person with slate or paper may rapidly learn.
The series embodies the most abundant illustra-
tions for all descriptions of drawing, and forms the
most valuable treatise upon the subject ever pub-
lished, as well as the cheapest. The series is illus-
trated by upward of 450 special engravings, and
forms a large quarto book of over one hundred
pages, uniform in size with the SCIENTIFIC AMER-
ICAN. Price, stitched in paper. $2.50; bound in
handsome stiff covers, $3.50. Sent by mail to any
address on receipt of price.

Forthe convenience of those who do not wish to

that these valuable lessone * “hanical drawing
may also be had in th¢ . Larave . ars of Sup-
PLEMENT, at ten cents each. By order e or
more numbers at a 'time, the learner in drawiug
may supply himself with fresh instructions as fast
as his practice requires. These lessons are publish-
ed successively in *1, *3, *4, *6, *8, *9, *12,
*14, *16, *18, *20, *22, *24, *26, *28, *30,
*32, *36, *37, *38, *39, *40, *41, *42, *43,
*44, *45, *46, *4'7, *48,*49, *50, *51, *52,
*58, *54, *56, *58, *60, *62, *65, *69, *74,
*78, *84, *91, *94, *100, *101, *103, *104,
*105, *106, *107, *108, *134, *141, *174,
*176, *178.  poRsALE BY
MUNN & CO.,

Publishers of SCIENTIFIC AMERICAN,
361 Broadway, New York.

purchase the entire series at once, we would suute {

Business.” D. C. HOUSTON, Colonel of Engineers.
R A B T e TR A M Y.
S, Engineer Office, St. Augustine, Fla.

* November 26, 189.—Notice is hereby given that on
the 27th day of December, 1890, at 12 o’clock, noon, stand-
ard time, I will sell at Mayport Fla,, for cash‘, to the
highest bidder, the wreckage from the bark ® Neva,”
consisting of about 35 cords (more or less) of logwnod
The logwood is ap;drently in good condition. It is in
sticks from 4 to 5% feet long, and from 3 inches to 20
inches in diameter. The wood must_be removed wnthm
80 days from sale, and until removed will be at owner's
risk. For further information apply to this office.

W. M. BLACK, Captain, Corps of Engineers, U. S. A.

EASTERN PRICES GUARA

SEND FOR CATALOGUE

. MANASSE
88 MADISON STCHICAGO IL.L

THE HORSE'S HOOF.--BY DR. WIL-
liamson Dryden. A very valuable paper on the treat-
me t of the horse’s hoof, and how to overcome defects.
Contalned in SCIENTIFIC AMERICAN SUPPLEMENT,

No.'756. Price 10 cents. To be had at this office and
from all newsdealers.

STEEl TYPE FOR TYPEWRITERS

encl s. Stamps, Rubber and
5 gpe Wheels, Dies, etc.
N Model ml Experimental Work
Small Machmery, Novelties, etc., man-
ufactured by special contract.

A ms” New York Stencil Wks, 100 Nassau St, N.Y

cientific A merican

The §eientfic
PUBLICATIONS FOR 1891,

The prives of the different publications in the United
St.ates, (anada, and Mexico are as follows.

RATES BY MAIL.
The Scientific American (weekly oneyear

The Scientific Amer.tan Supplement (weekly), nne
year. »

The Scientific Amencan. Spumsh Edltlun mmmh] ),
one year, . . . &

The_Scientific Amerlcau Archltects and Bullders
Edition (monthly), one year. S 2.50

COMBINED RATES.
The Scientific American and Supplement, . $7.00
The Scientific American and Archltects and Build- b

$3.00

ers Kdition, . . . .
The Scientific Amencan. Supplement, and Arcm-
tects and Builders Edition, . 9.00

Proportionate Rates for Six Momh&

This includes postage, wnich we pay. Remit by postal
Or express money order, or draft to order ot

MUNN & CO., 361 Broadway, New York.

WORKING MODELS & LIGHT MACHIMNERY.

INVENTIONS DEVELOPED. Send for Model Circular.

© 1890 SCIENTIFIC AMERICAN, INC.

Jones Bros. E Cn.. Cin’
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?J‘[hvertisemenfs.

Inside Page, each insertion = = - = 75 cents n. line
Back Page, each insertion = = = - §1.00 a line.

The above are charges per agate lhine--about eight
words per line. This notice shows the width of the line,
and isset 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-
mg to appear in next issue.

COMPTOMETER
AL

ARITI-h ICA%
sean BLEM
Solved rapidly and accurately
by using the COMPTOMETER.
Saves 40 per cent. of time,
Entire relief from mental
strain. Adapted to all come
mercial and scientific compu-
tations. Send for circular.

CELT &. TARRANT MEG. CO., 52-56 lllinois St., Chicago.
THE COPYING PAD.—HOW TO MAKE

and how to use; with anengraving. Practical directions
how to prepare ‘the gelatine pad, and also the aniiineink
by which the copies are made; how to apply the written
letter to the pad; how to take off coples of the letter.
Contained in SCIENTIFIC AMERICAN SUPPLEMENT, NO.
43N. Price 10 cents. For sale at this office and by all
newsdealers in all parts of the country.

FOR RAILROADS
JWATER WORKS.[
MILLS , FARMS &c.
GOMPLETE STOCK oF

WE CYPRESS LUMBER.
CALDWELL &C¢
Lounsvn.u-: Ky.

ELTINGC = Smething New.z@ﬂ

More flexible and nine times stronger than leather.
Is not affected by wet, dry, or heat. Send your
name and address for price list and description to
THE MIDGLEY WIRE BELT CO., OF
BEAVER FKFALLS, PENNA., U.S. A. Re-
sponsible agents wanted to sell this new invention,
covered by more than twenty patents, here and all
- over Europe. (F~ In w riting name this paper.

'V:.ctor Bicycles!

For pleasure, business, recrea-
tion, and for anything you
could use a bicycle for.

V % VICTORS ARE BEST!

Send for catalogue.

7 Overman Wheel Co., Nakers,

Chicopee Falls, Mass.

THE PHONOGRAPH.—A DETAILED
description of the newand improved form of the pho-
nograph just brought out by Edison. With 8 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLEe
MENT, No. 632. Price 10 cents. To be had at this
office and from all newsdealors.

; WO 0DEN TANKS

LARGE waTER TANK

= PLANS &LSFECIALTY
SPECIFICATIONS FURNISHED
FOR FOUNDATIONS &TOWERS .

Ne 217 E.MaINn ST.

E
L

“You press the bution,
we do the rest.”’

i Seven New
Styles and
Sizes
ALL LOADED WITH
Transparent

Films.
For sale by all Photo. Stock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N.Y.

Watchman’s Improved Time Detector
-

with Safety Lock attach-
ment. Patented 1875-6-7-
) 1. Bewareof in-

fringements. This

valuable foral]con

cerns employing

night watchmen.

Send for circulars

e to K. IMHAUSER,

P. 0. Box 2875. 206 B’'way New York.

Sciemific Book Gatalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadwny, New York,

NICKEL

ELECTRO-PLATING

APPARATUS

AND

ERIAL

-] HANSON VAN WINKLE & C0.
NEWARK,N.y.
92 LIBERTY ST.N.Y.

i AMBHIGAN VELL TLAPRTI™ Y,

AN sens o0 ciuters Patent
" :uer Graham Bell, March
. ¥~ 174,465, and January 30th,
i577. No. 186,787.
The transmission of Speech by all known
forius of Electric Speaking Telephones in-
fringes the right secured to this Company
‘by the above patents, and renders each
individual user of telephones not furnish-
ed by it oritslicensees responsible for such
unlawful use. and ail the consequences
thereof, and liable to suit therefor.

THE F

SH

ACIDS AND ALKALIES.

RED'K CRANE CHEMICAL co.

ORT HILLS, N.J.-B0X 9l

ZAPONS,BRUSH & DIP. LACQUERS.VARNISH. SHELLACS.BLACKS ,BRILLIANT & DEAD.
JAPANS,AIR DRYING.ENAMELS, TRANSPARENT FOR METAL AND WO00D.PROOF AGAINST

— WRITE FOR CATALOGUE.—

N.A.'.'I'.'ION A]'.l
STEIRI.

TUBE CLEANER

RANKS THE HIGHEST
Endorsed by the best Engineers.
CHALMERS-SPENCE CO.
Office, 59 Liberty Street,
‘Works, 419-425 E. Eighth St.,New York

JENKINS BROS. VALVES!

JENKINS BROS., i1 John St,, N. Y.; 105Milk St.,
Boston; 21 North 5th St., Phila.; 54 Dearborn St., Chicago.

“Improvement the order oi the age.”

THE SMITH PREMIER TYPEWRITER

Important ImProvemems
he Essential Features greatiy perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.
The Smith Premier Typewriter Co.,Syracuse, N. Y.y U. S, A

Send for Catalogue.

RACTICALBU

Catalogue free.
POPE MFG. CO., Boston, New York, Chicago.

Address Typewrner Department,

RADII OF CURVATURE GEOMETRI-
call Determined—A paper by Prof. C. W. MacCord,

. giving directions for drawing helices. With 2 ﬂg-
ures Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 7:32. Pricel0cents. To be hadat this oftice
and from all newsdealers.

STEVENS PATENT
RELIABLE DIVIDER. No. 60

Forged from heavy stock. Operated with
a right and left hand screw. Made with two
tension screws, removing any back lash
5 inches, price per pair............ $l.50

Ideal and I.eader Spring Calipers and Divi-
ders, [deal Surface Gauges, Depth Gauges,
and Fine Machinists’ Tools.

g~ Illustrated catalogue free to all.
g STEVENS ARMS & TOOL CO.,
0.Box 280, Chicopee Falls, Mass.

2nd &< MACHINERY

THE MODERN I1CE YACHT. — BY
Geo. W. Polk. A new and valuable paper, containing
full practical directions and specifications_for_the con-
struction ot the fastest and best kinds of Ice Yachts of
the latest, most approved forms. Illustrated with en-
gravings drawn to scale, showing the form, position,
and arrangement of all the parts. Contained in SCIEN-
TIFIC AMISRICAN SUPPLEMENT, No. 6:24. Price 10
ceuts. To be had at this office and of all newsdealers.

0% F i Yotor of 1910 Century

Can be used Any Place, to do Amf
¥ Work,and by Any One. No Boiler!
No kire! No Steam! No Ashes!
No Gauges' No Engineer! A per=
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indicated horse
power. lor circulars, etc., address

Charter Gas Engine Co.

P. O. Box 148, sterling, Ill.

e
Eeonomy, Reliability,
Simplicity, Safety.

YRACUSE MALLEABLE IRON WORKS

RNS PRQPTR

SCIENTIFIC 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 of
the country.

01 Electric Elevator

Private Residences, Hospit-
als,SmallOﬁjce Buildings, Stores
etc. Safe, simple (no Engineer
required). Running expenses
very light. Also manufactur-
ers of the Standard Hydrau-
lic Passenger and Freight,
Steam and Belt Elevators.

Otis Brothers & Co.,
38 Park Row, New York

LINAAIELEVATORS.

PASSENGER & FREIGHT
s LS. GRAVES &Son Rocnss-rsa N.Y.
NEW VORK BQ,ST' ETROIT

ATMOSPHERIC DUST.—BY WILLIAM
Marcet, F.R.S. An address deiivered to the Royal
Meteorologlcal Society. (,outa.med in bCIENTIFIC
AMERICAN SUPPLEMENT, 755. Price 10 cents.
To be had at this office and from all newsdealers,

‘n’ Wanted 50,000 Sawyers ‘"

SA sa.nd Lumbermen to SA s
send ustheir full address for a copy of Eme

A erson’s §F Book of SA WS, new 1690 edi- A
tion. We are first to introduce NATURAL
G AS for heating and tempering Saws with

w wonderful effect upon improving their qua]-
ity and toughness, enabling us to red

s rices. Address EMER%(H\, SMI’I‘H s

CO. (Ltd.), Beaver Falls, Pa.

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

HOME-MADE INCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that has been careful y tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 figures. Contained in SCT-
ENTIFIC AMiiICAN SUPPLEMENT, No. 630. Price 10

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

cents. To be had at this office and from all newsdealers.

Eng'ravmgs direct from photographs and other copy Out

cxrcular HNT shows specimens, Fine printing a specisity.

NEW CATALOGU
—OF——
VALUABLE PAPERS

Contained i n SCIENTIFIC AMERICAN SUPPLEMENT, sent
Sree n/ charge to any address.
MUNN & C 0. 361 Brondway, New York.

The most Successful Lubricator
for Loose Pulleys in use.

VAN DUZEN'S PATENT
LOOSE PULLEY OILER

Highly recommended by those who have
used them for the past four years, Prices
very reasonable. Every user of machin.
ery should have our ‘‘ Catalogue No. 56,
sent free. Mention this paper.

VAN DUZEN & TIFT, Cincinnati, Ohio.

RADIOPHONY.—BY ALEXANDER
Grabam Bell. A lecture deliveredinthe Sibley College
course. Contained in SCIENTIFIC AMERICAN SUYPLE-
MENT, No. 749. Price 10 cents. To be had at this
office and from all newsdealers.

AND FINE GRAY IRON ALSO STEEL

CASTINGS FROM SPECIAL ERNS
As uevuu 3{ co

FINE TINNING 55
LEHIGH AVE. % AMERICAN ST. PHILA .

PP\T
A
FINISHING . NN’ AND

vELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters tothe editor of the SCIENTIFIC
AMERICAN on the queltlon of the sgeed of ice boats, de.
monstrating how and why it is that these craft salil
faster than the wind which propels thcm. Illustrate
with 10 explanatory diagrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 certs. To
be had atthisoffice and fromall newsdealers.

‘We make the ordinary Sight Feed Lubricé.-
cators also, but our

SPRAY FEED

Write for complete catalouri. .

3 g The Lunkentsimer Bras:
! _5-17 E. Sih St

0N MiwlC I.ANTERN

NO- 0, Price $£45.00.

Particularly suitable for making
Bromide Enlargements and pro-
ecting Lantern Transparencies.
We make several other styles
gingly and in palrs. for use with
Oilor Lime light. Our Oxy-Hy-
drogen Jets and Oil Lamps are in-
erc%zaw_]eable on all our lanterns.
Special facilities on the premises
or the production of Apparatus
and Lantern Slides, Mr.¥.B. Mytinger, formerly of Mu-
Natural History, has charge of our Slide Color-
ing. Slides to order from Ama,tpm' eg;l*wes. Correspon-

dence solicited. J. B,
kman Street, New York City, U. S. A.

saves %0 per cent. of oil over any other make. :

THOMAS ALVA EDISON.—A BIO-
graphical sketch of the great inventor,with full-page
portrait from a recent photograph. Contained in SCIEN-
‘JIFIC AMERICAN SUPPLEMENT, No.746. Price 10 cents
To be had at this office and from all newsdealers.

} 87 MAIDEN LANE;
: NEW YORK,
CHICAGD, PHICADELPHIA,

ICE-BOATS — THEIR CONSTRUCTION
and management. With working drawings,details, an
directions in full. Four_ engravings, showing mode
construction. Views of the two fastest ice-sailing boats
used on the Hudson river in winter. B . Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLEe
MENT, 1. The same number also contains the rules and
regulahons for the formation of ice-boat clubs, the sail.
ingand management of ice-boats. Price 10 cents,

c[‘Er‘NT‘R

8\ A pamphlet of information and abe
g\ stract of the laws, showing How to,
Obtain Patents, Caveats, Trade,

Marks, Copynghts, sent free.

Address MUNN & CO.
361 Broadway,

THE STEAM ENGINE: ITS PRINCI-
ples, its development, its future and _perfeetion.—A pa-
per by E. N. Dickerson, giving an outline nf the history
of the steam engine, and discussing the principles ugon
whieh it operates and which limit its capacity, With
figures. Contained in SCIENTIFIO AMERICAN SUPPLE-
MENT, No. 6%6. Price 10 cents. To be had at this
office and trom all newsdealers.

© 1890 SCIENTIFIC

AMERICAN, INC.

! / NEW YORK.
Leve]s, Transits, Surveyors'
. Compa«es. Pocket and Pris-
matic Compasses, Hand L.ev-
els, Angle Mirrors, Planime-
ters. Pantographs, Engineers’
Slide Rules, Leveling Rods,
- oles, Chainsg, etc.
—— (Catalogue on application.

TEE

Seientific Querican

ESTABLISHED 1546,
The Most Popular Scientific Paper in the World,

—— )

Onl 00aY including Post Weekl
000 Yo M g Weeldr.

This widely circulated and splendidly 1llustrated
paper is pub:ished weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions. Novelties in Mechanics, Manufactures,
Chemistry, Klectricity, Telegraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, ete.
Complete List of Patents each week.

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

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

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

ableto
DMTITIT & CO.,
361 Broadway, New York.
—_——————
T EIXE
Scientific American Supplement.
This Is a separate and distinct publication from

THE SCIENTIFIC AMERICAN, but is uniform therewith
in size,every number containing sixteen large pages full
of engravings, many of which are taken from foreign
papers, and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT s published
weekly,and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geology, Mineralogy,
Natural History, Geography, Archaology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engi=
peering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, etc. A vast amonunt of fresh
and valuable information obtainable in no other pub-
lication.

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

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

MUNN & Co., 361 Broadway, N. Y..
Publishers SCIENTIF1C AMERICAN.

Buildinggdition.

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

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

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

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