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vessels for

AMERICAN OCEAN COMMERCE,

At one time the United States was awarded the su-
premacy of the seas. For many years the modeling
of ships had not received due attention in the older
countries. The shipbuilders of the old world had
evolved a type of vessel which asa sailer was very un-
satisfactory. In the new world the genius of the
Americans seemed to find a congenial occupation in
ship building. In very early days we read of their
great sloops, one-masted vessels, performing ocean
voyages supposed to be beyond the capacity of this
type of vessel. Soon the schooner was evolved, and
going back over a hundred years, we find the Baltimore
clippers, as the most famous type of schooner was
called, enthusiastically depicted. The industry of
whaling was early established at Nantucket and,
spreading to other ports, soon distributed representa-
tive American ships all over the seas. The California
and China trades were entered into and the American
clipper, of New England or New York build, won
laurels for herself in many a race half way around the
globe. Ships of the same type gave a good account of
themselves in transatlantic work.

It is not only the skill of the American shipbuilder
that brought about the triumphs of our shipping. The
personnel of the service ranked very high. The con-
ditions of life on American ships conduced to individ-
ual responsibility. On the whale ships a young man
barely in hismajority would sometimes be captain, and
start from Nantucket or New Bedford on a three years’
cruise. In the fishing ports, sooner or later, every man
of any standing would be in command of a fishing
smack, and most daring exploits would be carried out.
The flat-bottomed sharpie, drawing but eighteen inches
of water, has, it is said, gone as far as the West
Indies. '

Thus in the old days of sailing vessels the enterprise
of Americans gave them a high record upon the seas
of both hemispheres.

With the advent of steam and thenew conditions es-
tablished, and with her merchant marine ruined during
the war, America was at a great disadvantage in the
race for commercial prosperity. The general feeling
of the country was opposed to the granting of subsidies.
Great Britain, on the other hand, has strained every

3¢ | nerve to attain supremacy on the ocean. As iron and

steel ships have come to be the standard, the advan-
tage in cost of building has been distinctly hers. In
addition to this, the government has been lavish in its
subsidies, and the White Star, Cunard, and Inman
ships on the Atlantic and the Royal mail lines on other
oceans testify to the results of this policy.

The English ship companies have also adhered to
the English scale of compensation in their salary and
wage lists. An important economy is doubtless ob-
tained in this division of expense, as compared with
the higher salaries which prevail on our side of the
ocean. The English shipbuilders have reached their
highest point in such ships. as the City of Paris and
City of New York. For some time past these ships
have figured as record breakers on the Atlantic pas-
sage.

‘Wa elsewhere describe the ceremonies which attended
the transfer of the New York, formerly the City of
New York, to the American flag. The United States
have, by a law destined to have far-reaching conse-
quences, acquired the Inman steamships as the basis
of an American line, Officered by Americans, the New
York and Paris, marking the highest development of
the English shipbuilder’s art, are now to try their
prowess under the American flag. It will be interesting
to see how the new auspices will affect the records of
these ocean racers.

The general provisions of the new law under which
the transfer was made we give elsewhere. One of the
most interesting provisions is the one calling for the
construction of American ships. Under the new law,
in whose passage all. political parties united, the new
American line must build American ships. Already
the contracts for two ships-are awarded. The typical
American shipbuilding firm, who have received the
contracts, will do their utmost to surpass the New
York and Paris. The transatlantic record will here-

| after be international in gharacter.

The awarding of bounties or subsidies is provided
for in the new law. This is not done on any theory
that might raise a political issue. The ships are sub-
sidized as part of a naval reserve. The New York and
the Paris are specially built for such use. The new
ships will also be of the same character. Fitted
out with a main battery of twelve six inch rifles, be-
sides an adequate secondary battery, the New York
and Paris will be of great value in time of war. The

o | history of modern warships in their practice and serv-

ice cruises is one story of troubles. The speed falls
below their rating, their boiler tubes leak, and all
kinds of difficulties seem to befall them. But in ocean

" steamships the highest efficiency of engines, ship, and

crew is maintained as a matter of profit. The ship
must work up to high pressure always and must always
be in the best possible condition. The competition
will now be hotter than ever. In the ships of the
American line the United States will have war vessels
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which even in action with armored ships might de-
velop unexpected capacity. As commerce destroyers
they will be very effective. The exploits of the
Alabama during the civil war may be repeated on an
enemy’s commerce, and ocean tramps may be captured
ad libitum by such ships as the American line wil!
hold ready for service.

The batteries for the ships will be kept in readiness
for instant transfer to the de:ks and tops of the ves-
sels ; the vessels will be always in the best possible con-
dition. We may not only look upon the great develop-
ment of Americanshipping which is now to be brought
about as a most important effect, but we must also
rgmember that at nominal expense the American navy
is to be increased by nearly ten thousand tons.

The enrollment of coasters for possible service in the
navy has been in active progress for some time. On
the great lakes a movement in the same direction has
taken place. The total tonnage of American com-
merce is already very large. In the addition thereto
of the American line it receives a new type of vessel
and a most important accession. This is precisely the
type which has been lacking. The epoch is a well de-
fined one, and its best feature is that politics did not
appear init. It is the work of the nation, not of a
party.

Hard and Soft Phosphates.

At the last annual meeting of the American Associa-
tion of Official Agricultural Chemists, Mr. N. T. Lup-
ton referred in his presidential address to the ilnmense
phosphate beds in the southwestern part of Florida.
Two winters ago a visit was paid to some localities
where deposits are found, and samples were collected
for analysis. They were of two varieties, which may
be called hard and soft. The hard variety consists of
bowlders of moderately hard rock, some of immense
size, cemented together with white clay. A white and
friable mass resembling kaolin is occasionally found.
This is probably produced by the natural disintegra-
tion of the hard rock by rolling, attrition, or concus-
sion. The deposits vary in thickness. A depth of 20
or 30 feet is not uncommon, and even a thickness of 50
feet has been found. As some, especially foreign,
manufacturers object to buying phosphates which con-
tain over 3 per cent of oxides of iron and aluminum,
large quantites of these materials have accumulated at
the mines. A few manufacturers, aware of the agri-
cultural value of South Carolina floats, have estab-
lished mills in Florida for pulverizing these soft alum-
inous deposits, v hich are sold to farmers foruse without
conversion into soluble phosphates. Experiments are
now in progress on the Alabama Experiment Station,
under control of the chemist, to determine the chemi-
cal composition and agricultural value of these soft
phosphates when used alone with cotton seed and with
cotton seed meal. If decomposing organic matter, as
is believed, renders insoluble phosphates available as
plant food to any considerable extent, Mr. Lupton
thinks that the question of cheap phosphates will be
solved, and that the American farmer will be enabled
to purchase fertilizers at a much less cost than at pre-
sent.

———

Lithia Waters.

It is one of the curious developments of modern
medicine that remedies largely used by practitioners
for years are suddenly shown to be lacking in the pow-
ers generally attributed to them. For years the pro-
fession has used lithia water in various diseases, with
the idea that the results obtained were due to the com-
paratively small quantity of lithia present in solution.
Those physicians who examined the subject closely
speedily concluded that the greater part of the benefit
derived by patients from so-called lithia waters de-
pended rather on the large amount of pure water in-
gested than upon the lithia contained in it. In other
words, the pure water practically flushed the body of
impurities. These conclusions were still further sup-
ported by the discovery on analysis that one of the
widely advertised lithia waters, indorsed by a large
number of misguided persons, was only a pure water,
with practically not a trace of lithia in it. Still more
recently, Haig has told us that while lithia speedily
combines with uric acid in a .test tube, in the body it
has a greater affinity for the acid sodium phosphate in
the blood, and combining with this leaves the uric acid
untouched. Lithia waters should be used, not for their
lithia, but for their purity, and the results obtained
placed to the credit of the flushing of the system, not
to the lithia.—Therapeutic Gazette.

—_——— el 4P

Natural Gas at Gemneva, N. Y.

Mr. 8. K. Nester, maltster at Geneva, has just suc-
cessfully completed sinking a well on his premises and
from which he has obtained an enormous flow of natu-
ral gas. He will use it throughout his immense plant,
and the New York Central Iron Works Company, manu-
facturers of the celebrated Dunning steam and hot
water heating boilers, have secured ths first contract
for the use of the gas, to be used fcs operating and
lighting their entire plant.
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POSITION OF THE PLANETS IN MARCH.
SATURN

is morning star until the 29th, and then evening star.
He wins the place of honor on the March record, for
he is in opposition to the sun on the 29th, at 5 h. 12 m.
P. M., when he is under the best conditions for terres-
trial observation during the present year. The ringed
planet when seen at his greatest brilliancy must be in
opposition when near perihelion, and in high northern
declination, with his rings open to their widest capa-
city. These three events occurred in the year 1885,
when Saturn was in opposition December 26, in peri-
helion October 21, and in 22°81' north declination when
in opposition. They will not occur again until abdut
1915, when the planet has completed another thirty
years’ revolution around the sun. After 1885 the rings
seemed to be closing around the planet until 1891,
when, being seen edgwise from the earth, they appa-
rently disappeared, or were visible as a thin needle of
light projecting on each side of the planet, showing
that a quarter of a revolution had passed. They are
now slowly opening and will continue to develop this
phase until about 1900, when they will be open to their
widest extent, the northern side being illuminated.
The rings will again disappear after the passage of
seven or eight years, and about 1915 will be again
widely open, the southern side being illuminated, and
the planet visible in his best estate. The opposition
of Saturn on the 29th is not a brilliant one; for he is
more than halfway on his course to aphelion, when he
is 50,000,000 miles farther from the sun than when in
perihelion, and his rings, on whose phases his bril-
liancy greatly depends, are just opening, while his
southern declination is increasing. He is none the less
a fine telescopic object as his rings slowly open, and
give promise of changes to come as the yearsroll on.

Saturn observed with the naked eye shines as a first
magnitude star, distinguished from his twinkling com-
panions by his serene pale light and leaden tint. He
rises at 8 o’clock on the 1st, and about four minutes
earlier every night until the 29th, when he appears
above the horizon at sunset and is visible the entire
night. He may be easily recognized in the east, being
on the middle of the month about 9° north of Spica,
and nearly 2° east of Gamma Virginis, a famous double
star among the first that were discovered. It is also a
variable, its two components varying {rom the third to
the third and a half magnitudes. The components are
5".5 apart, and the color is silvery white with a tinge of
yellow. The stars revolve around their common center
of gravity in 185 years. Gamma Virginis is an easy ob-
ject for a small telescope, and its position near Saturn
affords a fine opportunity for the telescopic observer,
who will have no difficulty in  finding the star. As
Saturn is retrograding or moving westward, he is
seemingly approaching the star.

The moon is in conjunction with Saturn twice dur-
ing the month. The first conjunction takes place, two
days after the full, on the 4th, at 6 h. 36 m. P. M., the
moon being 1° 12’ south. The conjunction is invisible,
as it occurs when the actors in the scene are below the
horizon ; but moon and planet will be near neighbors
when they rise about 8 o’clock. The moon will occult
Saturn and also Gamma Virginis for southern observ-
ers who see the moon in her geocentric position and
who are between the limiting parallels, 33° and 90°
south.

The moon is in conjunction with Saturn for the sec-
ond time, a few hours before the full, on the 31st, at 10
h. 24 m. P. M,, being 1° 5’ south. The conjunction is
visible, the hour is convenient, and Saturn is so close
to the moon that he makes an appulse, or seems nearly
to touch her northern limb. The moon rises on the
31st, near sunset, Saturn follows soon after, and be-
tween them is found Gamma Virginis, nearly hidden
in the moonlight, the star the smallest in appearance
of the trio, but in reality exceeding the sun eighteen
times in mass, and shining with eighteen times the
intensity of our central orb. It will be interesting to
watch the moon’s approach to the star and planet, the
conjunction with each in turn, and the moon’s reces-
sion as she moves on her eastern course. Southern ob-
servers are more favored than their northern friends,
for what is here a conjunction is there, under the right
conditions, an oecultation, first of the star and then of
the planet.

The right ascension of Saturn on the 1st is 12 h. 46
m., his declination is 2°5' south, his diameter is 18",
and he is in the constellation Virgo.

Saturnrises on the 1st at 8 h. 8 m. P. M. On the 81st,
he sets at 5 h. 55 m. A. M.

MERCURY
is evening star until the 31st, and then morning star.
He reaches his greatest eastern elongation on the 14th,
at 4 h. P. M., when he is 18° 27’ east of the sun. This
is one of the best opportunities of the year for observ-
ing Mercary as evening star. He may be found at
elongation and for a week before and after. His light
number on the 9th is 71.1, the highest for the year, and
he is then at his greatest brilliancy. We give his posi-
tion at elongation, when he sets an hour and three-
yguarters after the sun. The observer must command
a good view of the western horizon, and commence the

search three-quarters of an hour after sunset. Jupiter,
easily visible, will guide him to the little planet he
seeks, for Mercury will be found 15° southwest of
Jupiter and 9° north of the sunset point, shining in
the evening twilight as a first magnitude star, with a
wonderful luster, resembling Sirius, though not quite
so bright. Any painstaking observer will find this shy
and beautiful planet, remembering to use an opera
glass as an aid. Mercury is in inferior conjunction with
the sun on the 8ist, at 9 h. 24 m. P. M., when he passes
between the earth and the sun, and becomes morning
star.

The moon, two days after her change, is in conjunec-
tion with Mercury on the 19th at 2 h. 41 m. A. M., be-
ing 4° 39’ south.

The right ascension of Mercury on the 1st is 23 h.
84 m., his declination is 3 25’ south, his diameter is
5".6, and he is in the constellation Pisces.

Mercury sets on the 1st at 6 h. 39 m. P. M. On the
81st, he sets at 6 h. 24 m. P. M.

URANTUS

is morning star. 'He is so near opposition that he
is now visible to the naked eye as a faint star of the
sixth magnitude, about 18° southeast of Spica, and 3°
northwest of Alpha Librae, a star of the third magni-
tude. TUranus is surrounded by faint stars, making it
difficult to distinguish him from his companions; but
if a small telescope sweeps the field, he will appear as
a disk of a delicate green tint, showing that he isa
planet, while the neighboring stars are mere points of
light, no matter how high the magnifying power may
be to which they are subjected. His position once
known, his course can be readily followed with the
unaided eye.

The moon, three days before the last quarter, is in
conjunction with Uranus on the 7th, at 4 h. 28 m.
A. M., being 1° 35" south.

The right ascension of Uranus on the 1st is 14 h. 33
m., his declination is 14° 34' south, his diameter is 38'.8,
and he is in the constellation Libra.

Uranus rises on the 1st at 10 h. 40 m. P. M. On the
31st, he rises at 8 h. 38 m. P. M.

NEPTUNE
is evening star. The moon is in conjunction with
Neptune, two days before the first quarter, on the
22d, at 10 h. 39 m. P. M., being 5° 11’ north. .

The right ascension of Neptune on the 1st is 4 h. 28
m., his declination is 20° 18’ north, his diameter is 2'.6,
and he is in the constellation Taurus.

Neptune sets on the Istat 1 h. 2 m. A. M. On the
81st, he setsat 11 h. 4 m. P. M.

JUPITER

is evening star. Even this mighty planet must sue-
cumb to a higher power, and the present month prac-
tically closes his career as evening star, for after its
passage he will be too near the sun to be visible. The
moon, three days after her change, is in conjunction
with Jupiter on the 20th, at 8 h. 37m. A. M., being 1° 7'
north. The conjunction and resulting occultation will
be invisible, moon and planet being below the hori-
zon.

The right ascension of Jupiter on the 1st.is1 h. 33 m.,
his declination is 8° 87’ north, his diameter is 33".4, and
he is in the constellation Pisces.

Jupiter sets on the 1st.at 9h. 20 m. P. M. On the
81st he sets at 7 h. 56 m. P. M.

VENUS
ismorning star. It will take sharp-sighted eyes to find
her, as she rises only 28 minutes before the sun on the
1st and 7 minutes on the 31st.

The right ascension of Venus on the 1st is 21 h. 53 m.,
her declination is 14° 2’ south, her diameter is 10".4 and
she is in the constellation Aquarius.

Venus rises on the 1st at 6 h. A. M. On the 31st she
risesat 5 h. 33 m. A. M.

MARS
is evening star. He is fading into invisibility and
his course is devoid of interest. His right ascension on
the first is 2 h. 38 m., his declination is 16° 13’ north,
his diameter is 5.8 and he is in the constellation Aries.

Mars sets on the 1st at 10 h. 53 m. P. M. On the
31st he sets at 10 h. 36 m. P. M.

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

i
0

Recent Decisions Relating to Patents,
CONSTRUCTION OF CLAIMS.

The United States Circuit Court holds that where
an applicant acquiesces in the rejection of his ori-
ginal claims by filing a disclaimer, submitting modi-
fied claims, and accepting a patent therefor, such
claims must be strictly construed. 1.

PATENTABILITY—WANT OF NOVELTY.

Patent No. 254,085, July 21, 1882, to Wesley Young,
for an improvement in ‘‘ plashed hedges,” being simply
for a wire extending along the base of a hedge near the
ground to prevent the passage of small animals before
the shoots of the hedge are grown, is void for want of
novelty, it being old to use such a wire to keep the
plants in position, and to give the hedge increased
lateral strength, and it being old to use a wire along

-
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the base of an ordinary fence to prevent the passage of
small animals. 2.

The third, fourth, and fifth claims of letters patent
No. 283,398, issued October 19, 1880, to Charles Barnes,
for an automatie fire extinguisher, which claims are for
a valve-releasing device, consisting of wires, a lever,
and a fusibly-jointed slide, and the combination of a
perforated distributer, a valve located in the distribu-
ter, having a stem which projects through the shell of
the distributer, and a lever to hold the valve to its seat,
are void for want of novelty. 3.

PATENTABILITY—COMBINATION.

Claim 2 of letters patent No. 238,147, issued February
22, 1887, to John Demarest, for an improvement kin-
dred to letters patent No. 170,709, issued December 7,
1875, to William 8. Carr, for an improvement in waste
valves and overflows for baths and basins : *‘ The tube,
a, provided with thecollar, 7, and lock nut, 7, for clamp-
ing the slab, m, in combination with the tubular stem,
f, of the valve, e, passing through the lock nut, /, and
means for sustaining the tube, f, when elevated, sub-
stantially as set forth,” is for a mere aggregation of
parts without co-operating action, and not for a pat-
entable combination. 4.

EXTENT OF CLAIM.

Claim 1 of letters patent No. 262,169, issued August 1,
1882, to Edward Wilhelm, for an improved locomotive
headlight, covers ‘‘ a reflector provided with an open-
ing behind the burner, whereby light is emitted back-
wardly into the headlight case for illuminating signal
plates or lenses applied to said case, substantially as
described ” The Circuit Court of Appeals held that,
in view of the pre-existing headlights, the claim must
be limited to a reflector having an opening near its
apex separate from the burner hole or chimney hole of
those devices. 5.

In letters patent No. 170,239, issued November 23,
1875, to Lucien 8. Crandall, for an improvement in
typewriting machines, the specifications show a vibrat-
ing platen to give more than one printing center, and
type bars with two or more types, and having a forward
or backward inotion, so as to use two adjoining types
on each printing center. Claim 3 is for *‘ the combina-
tion of the vibrating platen with the swinging com-
pound type bars, provided with types corresp..«ding to
each vibration on printing point of the platen, sub-
stantially. as specified.” The United States Circuit
Court decided that the claim covers the combination
of the vibrating platen and the type bars with more
than one type, and the word ‘‘compound” does not
confine the claim to bars having both plural types and
a double motion. 6.

Letters patent No. 170,709, issued December 7, 1875,
to William 8. Carr, for an improvement in waste valves
and overflows for baths and basins, claim : * The tube,
a, provided with the collar, ¢, and lock nut, 7, for clamp-
ing the slab, m, in combination with the tubular stem,
f, of the valve, e, passing through the lock nut, 7, and
means for sustaining the tube, f, when elevated, sub-
stantially as set forth.” The Circuit Court of the
United States held that, in view of the prior state of
the art, as shown specially by the patent of July 21,
1874, to J. T. Foley, the patent must be limited to the
specific mechanism desecribed. 7.

LICENSE.

C., the owner of letters patent, by a power of attor-
ney appointed Y. his ¢sole agent” for the * purpose of
working and developing the business of the said pat-
ents,” for and in consideration of a specified royalty
‘‘upon every lever fitted upon any railway in the
United States,” ete., to be paid by Y. to C., “with
power for the said Y. to negotiate the sale of said pa-
tents upon terms to be agreed upon.” By an instru-
ment of writing executed by Y. in his own name, and
as his own act and deed, without the consent or know-
ledge of C., nor his subsequent acquiescence, Y. grant-
ed to a coporation, its successors and assigns, ‘‘ the sole
and exclusive right and license under said recited pat-
ents to make, use, and sell the improvements therein
described and claimed, or intended so to be, to the full
ends of the respective terms of said patents,” with a
proviso that the grantee pay to Y. the said royalty.
The court decided that this was an attempted sale by
Y. of the entire patents, and, being unauthorized by
his power of attorney, was inoperative to pass the title
thereto as against a subsequent grantee of C. 8.

1. J. L. Mott Iron Works ». Standard Mfg. Co., 51
Federal Reporter, 81.

2. Young ». Baltimore County Hedge and Wire Fence
Co., 51 Federal Reporter, 109. .

3. Barnes Auto. Sprinkler Co. v. Walworth Mfg. Co.,
51 Federal Reporter, 88."

4. J. L. Mott Iron Works ». Standard Mfg. Co., 51
Federal Reporter, 81.

5. Steam Gauge and Lantern Co. ». Williams, 50
Federal Reporter, 931, July, 1892.

6. Remington Standard Typewritter Mfg. Co. .
Bailey, 50 Federal Reporter, 933, June, 1892.

7. J. L. Mott Iron Works ». Standard Mfg. Co., 51
Federal Reporter, 81.

8. Johnson Railroad Signal Co. v. Union Switch and
Signal Co., 51 Federal Reporter, 85.
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THE MANUFACTURE OF DYNAMITE.,
It will soon be twenty years ago (it was, as well as
I can remember, along about 1873) that a few
friends and I were returning from Lucerne to Florence

Fig, 1.—NITRO-GLYCERINE APPARATUS.

by the steamboat that performs the service of Lake
Quatre-Cantons. At that time, now so remote, it was
the only means of conveyance that took tourists, as
also the peaceful inhabitants of the primitive cantons
of Switzerland, to the St. Gothard route, and thence
to the sunny plains of Ticino and Lombardy.

The first blows of the pick were then being given to
the granitic sides of the mountain which, eight years
afterward, were to hear the snorting of the locomotive

Fig. 3.—KNEADING THE NITRO-GLYCERINE MIXTURE.

and the resounding of the rails under the vault of the
great new tunnel of the Alps.

The weather was superb (it was in the beginning of
May), and, while admiring the splendid panorama
that was unrolling before our eyes, we began an ani-
mated conversation, the only one that interested us at
this time, upon the chances of success of the colossal
enterprise that was then taking its first step.

When will this gigantie, nine mile tunnel be per-
fected ? In nine years, in eight years, or in a greater
or less number of years 2 And we, humble servants of

Fig.rb.;EILuHG THE CARTRIDGES BY MACHINE,

the audacious work (a half dozen comrades of us, en-
gineers and employes of the enterprise, had met each
other), already foresaw the hour of triumph—the day
on which, after proceeding step by step, the last blast,
the last explosion of powder, would finally destroy the
last obstacle and make the road free between the two
as yet virgin sides of the mountain.

That will be hard, said one of us. Think a little,
friends. We shall in the first place, before reaching
the central rock, meet with more than a mile of
granite, and the Gothard granite is not soft, I assure
you. And so saying, my old friend Arnaud took from
his pocket a piece of rock of a brilliancy and hardness
that was not very assuring. Pshaw! have we not
dynamite now, carelessly remarked one of the party.

At this word dynamite, a group of travelers that
had left Lucerne at the same time that we did, and
that our conversation upon the work of constructing
the great tunnel must certainly have interested, ap-
proached. One of the group, a large and stout fellow,
dressed in gray velveteen, and who had all the air of
an engineer or a contractor of public works, took part
without ceremony in our discussion. But I am bring-
ing you dynamite, said he abruptly, and you will just
see how your granite is going to crumble! I believe,
upon honor, that while speaking he cast a significant
glance at a carefully buckled valise insidiously covered
with a Scotch shawl of peaceful aspect, very surely to
conceal its belligerent intentions. This valise, as we
assured ourselves an hour later in touching glasses at
the hotel of the Poste de Fluelen, must have hidden a
volcano ! The traveler was none other than one of the
most enterprising manufacturers of the epoch. The
intelligent engineer had got a glimpse of the colossal
future in store for dynamite, the new explosive, which
was then making but very little noise in the world.

Three months after this meeting, a dynamite manu-
factory was installed at Isleten, at the foot of the
valley of Isenthal, very near Fluelen. It still exists,
and the tourists of to-day do not fail to cast a glance
at the red roofs of the works from the deck of the
boat or from the railway. You are surely going to
ask me the name of the traveler with the mysterious
and inflammable valise. It was Mr. Barbe, who was
afterward, in 1887, in the Rouvier cabinet, and who, as
we know, was the soul of the dynamite industry. The
friends who accompanied him were Mr. Briill, who
was vice-president of the Society of Civil Engineers;
Mr. Vian, now deputy of Seine-et-Oise, and also one of
our most active dynamite manufacturers; Mr. Xavier
Bender, who was to construct the Isleten works ; and
Mr. Nobel himself, the inventor of the new explosive.

Dynamite has made its way since those twenty years
back. The entire world manufactures ; millions upon
millions of pounds of it. There is scarcely a civilized
country that does not possess its dynamite manu-
factory. France has three of them, which represent,
one with another, four million pounds of dynamite
manufactured, say five million cartridges like those
that produced the recent and criminal anarchist ex-
plosions.

After having acquired a just renown for the ex-
ceptional services that it has everywhere rendered in
mines, great public works and military science, dyna-
mite has not contented itself with this specific halo of
glory ; and (it is necessary to say it) its universal repu-
tation did not cross the circle of its special relations
until the day when it strayed off in bad company.

Finally, you say, tell us, then, you who have used and
manufactured it so long, what dynamite is. How is it
manufactured ? And who are the beings unfortunate
enough to live in the midst of thishell, still more ter-
rible than the legendary one, since one burns therein
and is blown up therein, to boot. And, especially,
don’t perplex us with your formulas and your aecids
with uncouth names.

Well, my friends, I offer you an exceedingly simple
thing. I am going to pass you through the door of
the Isleten manufactory that I have just mentioned,
in awakening my old, very old recollections of the
time when I was still under the orders of Louis Favre,
a contractor on the great St. Gothard tunnel, and
when my old friend Xavier Bender, now at the head
of the French Society of Explosives, directed the
manufactoryin question. And now, attention! Simply
have the extreme obligingness to follow with me, in

the order that I shall point out to you, the series of |

engravings that are herewith reproduced with great
fidelity, and that represent the different phases of the,
manufacture of a dynamite cartridge. It is a good
fortune that falls to your lot, curious readers, to be
able to consult these engravings, since the entering of
a dynamite manufactory, simply to visit it, is not a
thing within the reach of all. To carry away photo-
graphs thereof is a true miracle, and I do not think I
deceive myself when I say that such a publication as
this is made for the first time. Do you wish in the
first place to admire a remarkable collection of cart-
ridges exactly identical with those that were stolen at
the depot of Soisy-sous-Etoiles, and that were found
later on, upon the information of Bricou, under the
hay of the fortifications, after being concealed in the
Garden of Plants? Look, then, at our figure repre-
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senting the store room wherein the manufactured cart-
ridges are put into cases of 55 pounds each. You have
them everywhere. To the right there is a basket full
of them, piled up one on top of the other. The women

E —+ ==lll].
Fig, 2 —COLLECTING THE NITRO-GLYCERINE AS IT
COMES FROM THE APPARATUS,

that you see seated pack them in those cardboard
boxes covered with tarred paper that encumber the
tables. Thirty of them, 514 pounds in all, are put into
each of these boxes. Ten of these boxes are arranged
in a case like those that the workmen are serewing up
in the foreground. At the rear, the foreman is watch-
ing things. The cases afterward go to the magazine,
and thence to the railway.

The manufacture of these cartridges is, in the main,
very simple. It is necessary to say, in the first place,

that before being put into cartridges, the dynamite is
in the form of a powder—not a dry, hard, and crystal-
lized powder, like the article for sporting purposes, but
in an oily form, easily crushing under the finger. It
could not be better compared than to the cocoa pow-
der with which housewives manufacture the fragrant
chocolate of the morning meal. I shall tell you pres-
ently how this powder is made. I cannot explain it
all at once, especially since you have imposed upon me

Fio, 6,—FINAL CLOSING OF THE CARTRIDGES,
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clearness and simplicity—two conditions that are very.

difficult to fulfill here.

Here, then, is our dynamite powder in a receptacle
called a ‘‘vasque.” Itis carried to special rooms where
the women shown in our various figures calibrate it by
hand or with a machine. If they work by hand, they
content themselves (as may be seen in Fig. 4) with
ramming the oily powder, by means of a wooden rod,
into moulds fixed to the bottom of a zinc pan. After
the powder is calibrated, it is covered with paper and is
ready to be packed.

More curious and much more employed is the me-
chanical method. Two of our engravings show a group

Fig. 7.—FILLING CARTRIDGES WITH EXPLOSIVE GUM,

of women, ‘cartouchieres” as they are called in the
works, occupied in the manufacture of cartridges of
the terrible substance. The machine, which is secrewed
to a wall, is of the most rudimentary description. A
lever, maneuvered by the womnan to the right, gives a
to and fro, upward and downward motion to a bronze
rod (everything is of bronze and not of iron here, in
order to prevent rapid heating through friction), and
compresses into a cylinder of definite caliber (from 8-10
of an inch to 1 inch) the dynamite powder contained in
a leather funnel that is shown in the figure. The wo-
man to the left breaks the roll of calibrated dynamite
when she finds it of sufficient length (2% to 3Y4 inches),
and passes it to the cartridge maker situated in the cen-
ter, who covers it with parchment paper in order to
protect it from dampness. The cartridge is then en-
tirely finished. Fig. 6 represents the operatives grouped
around the same machine, and occupied in the final
closing .of the wrapped cartridges. Fig. 7 shows the
filling of cartridges of the same length and diameter
with what is called *explosive gum,” which is com-
posed exclusively of pure nitro-glycerine and nitrated
cotton, forming a plastic paste of gum whose high ex-
plosive power is utilized for crushing the hardest rocks
and for submarine blasting.

This machine might well be compared to the one
used for making sausages. The gummy explosive
material is accumulated in the hopper to the right.
The winch to the leftis turned, and the cartridges make

the famous nitro-glyeerine, which, up the present,
seems to be, as it is in fact, the explosive constituent of
what is called dynamite (from the Greek Svvauis,
power). If you will refer to our engravings, you will
find very faithfully represented therein the industrial
manufacture of this mysterious nitro-glycerine.

The huge cylinder (which is of lead) that you see in
our first figure contains the terrible mixture of nitric
and sulphuric acids and glycerine, the chemical reac-
rion of which forms nitro-glycerine. The array of pipes
that end at the cylinder, or empty themselves at the
top, are the ones that lead each of these constituents to
the interior of the apparatus, or thatconduct the water
designed to cool the mixture in order to prevent explo-
sions due to ill-timed elevations of the temperature.
In Fig. 2, a workman is placidly collecting the oily and

, explosive liquid, a glassful of which would suffice to
;blow him to atoms.
-criminal liquid is carried to the room represented in
i Fig. 3, where it is mixed with a silicious powder.

This valuable and sometimes

It is
then kneaded until the nitro-glycerine is absorbed by
the powder. The paste thus formed is that
which we have just seen put into cartridges, which are
afterward sent to the magazines, whence they are
shipped to the industries.—Maxime Vuillaume, in
L Illustration.

-
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AN IMPROVED GAS ENGINE,

This engine has a double-acting piston adapted to
take in the combustible mixture and compress it on
either side of the power piston, there being an electric
ignitor for igniting the combustible charge. The im-
provement has been patented by Mr. John S. Biggar,
‘Whitesborough, Cal. Fig, 1is a side sectional eleva-
tion, Fig. 2 shows a plan view of a portion of the
engine, and Fig. 3 shows one of the contact springs.
On opposite sides of the power piston are pistons draw-
ing in the combustible mixture, one such piston being
connected by a tubular piston rod with a rectangular
frame acted on by a quadrant cam on one of the drive
wheel axles, while the other piston has two piston
rods, one of which is tubular, the rods passing through
stuffing boxes in the cylinder head, and being con-
nected with a rectangular frame which incloses a quad-
rant cam secured to the other drive wheel axle. At
the top of the cylinder is a valve chest, with gas and
air passages, and a gas pump, and in the under side of
the cylinder are ports covered by a valve chest in
which is a double exhaust valve to open and close the
ports alternately, the rod of the valve being connected
with an eccentricrod embracing the eccentric on one
of the drive wheel axles. On the frame of the engine
is located a battery, one pole of which is connected with
contact plates, while the other pole is connected with
a switch. When it is desired to start the engine from
a state of rest, gas is drawn by the pump from the sup-
ply pipe and forced into the cylinder, already contain-
ing sufficient air toform an explosive mixture, and the
charge is ignited by the automatic making and break-
ing of electrical contacts. The charge having been
exploded, and the power piston forced to the extremity
of its stroke, the auxiliary piston is made to follow it
by the quadrant cam on one of the drive wheel axles,
thereby drawing in the combustible mixture, which is
thus compressed before explosion, the operations pro-
ceeding alternately on opposite sides of the piston.
To cause the axles of the drive wheels to rotate to-
gether, they are connected by
an endless chain running over
sprocket wheels on the axles.

&
@
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Candy Without Cooking.

To make a delicious candy,
break the white of one egg
in*o alarge, flat dish. In one
end of the dish put about one
pound of the very best con-
fectioners’ sugar, carefully
sifted. Beat the egg, taking
up a little of the sugar at a
time and beating steadily for
about ten minutes. Before

all the sugar is in add a large

teaspoonful of some preferred
extract, vanilla, lemon, or
rose, the first being most gen-
erally liked. Beat or stir un-

BIGGARS GAS LOCOMOTIVE,

their exitin pairs from the cylinders to the éxtreme
right. Between the bottom of the hopper and these
cylinders there is a bronze spiral that carries the sub-
stance forward and causes it to direct itself out of the
machine. An operative receives the cartridges upon
their exit, wraps them in paper and closes the two
extremities. These cartridges are afterward ecarried
to the packing room and put into cases, as we have
already said.

It now remains for me to tell you the composition of

til the sugar is all in. When
done it should stand up in a
firm lump and should settle
but very little if left standing.
Then dust a little fine sugar
on a pastry board, cut off
with a sharp knife a part of the beaten sugar, lay it on
the board and roll it under the hands until perfectly
soft and smooth, then make into a roll about as large
as a 25 cent silver piece, cut off little round cakes of
this about half an inch thick, pat this between the
hands until very smooth, then place the half of an
English walnut on the prepared pat of sugar and press
it a little to bring the two in close contact. Have
ready a plate rubbed over with a bit of buttered paper.
On this place the eandies as fast as made.
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They may be set in the oven for a minute or on a
shelf above the fire. Many persons put them on but-
tered paper, but they sometimes stick and tear the pa-
per which adheres to them, and which is objectionable
when the confection is eaten.

Sugar prepared in this way may be used to coat fruit
or nut confections of various sorts. Blanched almonds
are rolled in little cakes of it, care being taken to press
and roll the sugar so that the nut is entirely covered.
Various sorts of nuts chopped fine may be mixed in
with the sugar or fruits, such as citron shredded, seeded
raisins’cut up fine or candied, or preserved fruitsof any
sort, care being taken that they are not too juicy, as
this would prevent hardening.

Fresh fruits may be put up in this way. If grapes
are dipped in the beaten white of an egg and allowed

Fig. 8. _PACKING AND BOXING THE CARTRIDGES.

to dry, then rolled in this same beaten sugar, they are
delicious. Sometimes the confection is made quite soft,
then placed in a hot oven for a moment and allowed to
remain until thoroughly scalded through, care being
taken that it is not browned. In this way it gets the
elastic, firm quality so much liked in what are called
French confections.—. Y. Ledger.
AN IMPROVED SHOCK BINDER.

The device shown in the illustration is designed to
facilitate the binding of corn shocks quickly and
tightly, in order that they may be readily tied. It
has been patented by Mr. Charles S. Unruh, of Steele
City, Neb. As ghown in Fig. 1, two levers are em-
ployed, a socket being fastened by a bolt on the inner
face of each lever, and each socket having a circular
recess to receive a ball formed on the shank of a clip,
as shown in Fig. 2. The body of the clip is tubular,
and immediately above the body of the clip each side
face of the shank is engaged by a' tie plate, the two
tie plates being connected by bolts, provided with
suitable nuts. The binding section of the device con-
sists of a rope whose ends are passed through the
tubular bodies of the clips, where they are held by
tightening the tie plates. Whenthe device is operated
by two men, each engages the lever with one side of
the shock, and draws the rope around, as shown in
Fig. 3, the shock being tied by means of binding
twine, after the stalks have been drawn as closely to-
gether as possible. The device may, however, be

UNRUH'S SHOCK BINDER.

operated by one man, the ball and socket connection
between the clips and the levers permitting the latter
to be carried in almost any direction without twist-
ing or unduly kinking the rope.

-4
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THE auger that bores a square hole consists of a
screw auger in a square tube, the corners of which
are sharpened from within, and as the auger ad-
vances, pressure on the tube cuts the round hole

square.
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How to Cure a Cold.

Almost everybody has a remedy for a cold, which
he is ever ready to recommend to others after detail-
ing his own experience.

The Boston Journal of Commerce quotes from a
medical writer some advice on this subject which
seems to be more than ordinarily useful.

‘When one becomes chilled, or takes cold, the mouths
of myriads of little sweat glands are suddenly closed,
and the impurities which should pass off through the
skin are forced back at the interior of the body, vitiat-
ing the blood and putting extra work on the lungs
and other internal organs. Just beneath the surface
of the skin, all over the body, there is a network of
minute blood vessels, finer than the finest lace. When
one is chilled, the blood is forced from these capillary
vessels into one or more of the internal organs, pro-
ducing inflalnmation or congestion, and thus often
causing diseases dangerous to life. The time to treat
a cold is at the earliest possible moment after you
have taken it. And your prime object should be to
restore the perspiration and the capillary circulation.
As soon, then, as you feel that you have taken cold
have a good fire in your bedroom. Put your feet into
hot water as hot as can be borne, and containing a
tablespoonful of mustard. Haveit in a vessel so deep
that the water will come up well toward the knees.
Throw a blanket over the whole to prevent rapid
evaporation and cooling. In from five to ten minutes
take the feet out, wipe them dry, and get into a bed
on which there are two extra blankets. Just before
or after getting into bed drink a large glass of lemonade
as hot as possible, or a glass of hot water containing
a teaspoonful of cream of tartar, with a little sugar if
desired. Should there be a pain in the chest, side or
back, indicating pleurisy or pneumonia, dip a small
towel in cold water and wring it as dry as possible.
Fold the towel so that it will cover a little more sur-
face than is affected by the pain. Cover this with a
piece of flannel, and both with oiled silk, or better,
with oiled linen ; now.wind a strip of flannel a foot
wide several times around the chest. The heat of the
body will warm the towel almost immediately, the
oiled linen and flannel will retain the heat and
moisture, and, steaming the part, will generally cause
the pain to disappear. Should there be pain or sore-
ness in the throat, you should treat in a similar man-
ner with wet compress and flannel bandage. Eatspar-
ingly of plain, simple food. Baked apples and other
fruit, bread and butter, bread and milk, milk toast,
baked potatoes or raw oysters may be eaten. By fol-
lowing the above directions intelligently and faith-
fully you will ordinarily check the progress of the cold,
and prevent serious, possibly fatal, illness.

AN IMPROVED EXTENSION TABLE.

The table shown in the illustration has been pat-
ented by Julius 8. Graaff and I. M. Harbaugh, of
Portland, Oregon, and the improvement has
also been patented in Great Britain, France,
and Germany. The rigid end sections of
the table top are connected by narrow
hinged leaves, forming a continuous hinge,
or the leaves may be held together by rub-
ber bands, belting, or other suitable mate-
rial and these leaves are adapted to double
down in a box, cabinet or skeleton frame at
the center of the table as shown in Figs. 2
and 3. The box is provided with vertical
side recesses to receive the hinges, and with
anti-friction rollers, enabling the leaves to
be easily moved. At opposite sides of the
box, near the top, are angle braces, the
upper arms of which extend outwardly be-
neath the table top, giving a full and sub-
stantial support thereto, and slide within
the rigid portions at the ends when the table
is closed, as shown in Fig. 2. Asshown in
the partial view of the under side of the
table top, Fig. 4, the arms of said braces are
slotted, and adapted to be engaged by
thumb screws turning in nuts in the rigid
end portions of the table, the screws being
tightened to hold the parts in fixed position,
either open or closed. The space between
the opposite leaves when they dip down into
the box is closed by a cover strip having recesses on
its under side to fit over the tilting upper leaves, as
shown in Figs. 1, 2, and 3. By attaching extra boxes,
cabinets, or frames for the reception of additional
hinged leaves, the length of the table may be still fur-
ther extended, and the improvement may be readily
applied to an ordinary table. When the table is to be
used where space is limited, the box may be attached
to the wall and connected with one end portion of a
table, which is then extended from the wall by simply
pulling it out into the room, the table in its closed
position being convenient for use as a desk, shelf, etec.
The leaves sliding in the box may also be arranged in
independent series, the opposite sides not being hinged
together, and with this arrangement one end of the
table may be drawn out without disturbing the other
end. Simplicity and cheapness, as well as novelty, or-

nament, portability, strength, and lightness of con-
struction are claimed for thisimprovement. All cor-
respondence relative to the same should be addressed
to Graaff & Harbaugh, 208 Morrison Street, Port-
land, Oregon.

O
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STORAGE CELLS FOR AMATEURS,
C. L. WOOLLEY.

In the construction of storage cells on a small scale,
the method of using uncoated lead plates merely
roughened, afterward depending upon the forming
process to create active material on the surface, gives
good results, save that the forming process is exceed-
ingly tedious.

Plates coated with a paste of red lead give better re-
sults and that in a very much shorter time. The ama-
teur, however, is usually beset by many difficulties in
the matter of the coating of the plates, the paste, no
matter how well dried, having a tendency to fall off
so soon as the plates are immersed in the acid solution
in the cells. The writer has, by
means of a simple process which
he has already touched upon in
a letter on storage Dbatteries,
published in the SCIENTIFIC
AMERICAN a year or more ago,
succeeded in preparing storage
cells that have given for various
experimental and domestic pur-
poses exceedingly good results,
during a period of a year or
more, and are still in use. The
plates, of any convenient size,
may be either cast in wooden or
iron moulds or eut from sheet
lead ; they should be sufficiently
thick—14 inch or more—to with-
stand possible bending or buck-
STORAGE CELLS FOR ling as much as possible. A strip

AMATEURS. of sheet lead 4 or 5 inches long
should be soldered to the top of each plate, from the
upper end of which soldered copper connections may
proceed. The copper is thus removed from the dan-
ger of corrosion from acid spray. Holes having a
diameter of about one-half inch should be punched in
each plate at regular intervals. The balance of both
sides of each plate should be thoroughly roughened,
either by drawing the tang of a file repeatedly across
in various directions or by the use of a punch with a
roughened face. For coating the plates a stiff paste
should be mixed of powdered red lead made up with a
mixture of water 2 parts, sulphuric acid 1 part. The
plates are to be thoroughly coated on both sides, and
the holes in the plates well filled up. Each plate is
then, while paste is moist, wrapped tightly in one or
two layers of coarse muslin, and this is bound down
firmly in place with cotton cord, passing around the

GRAAFF & HARBAUGH'S AUTOMA'

plates at short intervals. The use of the cloth cover-

the ends by bolts, serve to hold the plates in position,
each plate being separated from the one next to it by
one of the insulating strips. The wooden bars should
also be well soaked in paraffine. The bars are of such
length that they extend across the top of the cell and
sustain the row of plates and prevent their touching
the bottom of the cell. A single cell when charged
will give two volts. Each additional cell arranged in
series will add 2 volts, as 4, 6, 8 ete. The charging
current may be from a small dynamo or a primary
battery, in which case a gravity or blue vitriol is to be
preferred.

The E. M. F. of charging current must exceed the
sum of the storage cells by at least 10 per cent. For
example, three cells gravity will charge a single cell of
storage, five or six will charge two cells storage, eight
or nine will charge three cells of storage, and so on.

The storage cells may be used very satisfactorily for
operating small lamps, small fan or sewing machine
motors, etc.

The first charging of a new storage cell is best ac-
complished by a series of bichromate cells, as Fuller or
carbon, after which the gravities will charge very
well. It will be found that up to a certain point the
capacity of the storage cells will increase with each
charge and discharge. The solution in the cells in
which the plates are immersed is composed of water, 9
parts, sulphuric acid (commercial), 1 part. After form-
ing, always charge in the same direction and always
discharge the cells through some form of resistance.

_— e —
Solidified Chloroform,

A new discovery is described in the Berichte which
is likely to throw some light upon the vexed and im-
portant question of chloroform and its impurities. Pro-
fessor Anschutz, of Bonn, in the course of certain
researches in which the preparation of salicylic anhy-
dride (CsH.CO.) was involved, had occasion to use
chloroform in the process, when he found that the
mixed solution after being left for some time deposited
in beautiful crystalline form a compound of chloro-
form with salicylic anhydride. A similar compound is
formed also when ortho-cresotinic acid is substituted
for the salicylide. The salicylide contains about 33
per cent of chloroform and the cresotinic compound
about 30 per cent. Both bodies yield very pure chloro-
form when heated to 100 C.—a temperature consider-
ably below their melting points. The cresotinic
compound is, however, the more stable body, decom-
posing but little in the air, while the salicylide, under
the same conditions, slowly gives off chloroform in a
state of remarkable purity. Inasmuch as none of the
usual impurities of chloroform crystallize along with
these compounds, the process would appear to afford a
method for the purification of chloroform on more sat-
isfactory lines, for repeated crystallization is a method
which yields, as every chemist knows, the purest and
most refined products. Moreover, a solid chioroform
compound is, as will be imagined, less likely
to undergo decomposition than aliquid com-
pound, while the advantage of being able to
transport chloroform practically in a solid
form (for by simply warming the compound
pure chloroform may be obtained) is one
of obvious value. Meanwhile, the results of
clinical experiment with this new product
will be awaited with eager interest—this
being the test that alone can decide its
value for anssthetic purposes, however
* chemically pure” the substance may be.—
Lancet.

A — O
0

©0il vs. Coal.

The question of whether an oil operator
has a right to drill through coal which has
been leased previously, to reach oil or gas
below, is one which has been the basis of a

number of suits, and the lower courts in this

‘ N S S\:.\

ings makes success possible. The paste is held in po-
sition until, by the process of forming in the cells, it
becomes sufficiently hard and adherent to remain in
position on the plates, when, if they have not already
been rotted off by the acid, the cloths may be re-
moved.

The number of plates in a cell may be from a single
pair to an indefinite number. Connections are made
to alternate plates, one connection proceeding to
plates Nos. 1, 8, 5, 7, ete.,, the other connection to
plates Nos. 2, 4, 6, 8, ete.

‘When not more than six or eight plates in each cell
are used, a convenient method of holding them in
place is shown above. A series of wooden insulat-
ing strips are made, each being thoroughly baked and
soaked in hot paraffine. Two heavier wooden bars on

either side of the row of plates, drawn together at
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TIC EXTENSION TABLE.

State have decided that the owner of the
surface has such right. The Chartiers Block
Coal Company determined to test the
decision and carried its case to the Supreme
Court of Pennsylvania. Chief Justice Paxson
has handed down his decision in the case,
sustaining the finding of the lower court.
Judge Paxson reviews the case, and after
stating that the rights of the oil operator to reach his
possessions are inalienable, says: ‘ The grantee of the
coal owns the coal but nothing else, save the right of
access to it and right to take it away. When the coal is
all removed the estate ends and the space it occupied
reverts to grantor by operation of law. The owner of
the coal must so enjoy his own rights as not to interfere
with the lawful exercise of the rights of others, who
may own the estate either above or below him. The
surface owner has a right to reach his estate below the
coal at all times. If we sustain the company, it will
leave the owner of the surface at the absolute mercy
of the owners of the coal. For these reasons we will
not disturb the decree of the court below. The ap-
pellant company has its remedy at law, and to that we
will remit it. The decree is affirmed, and the appeal
dismissed at the cost of appellant.”
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A MONSTER LOCOMOTIVE,

We illustrate on our first page this week the new
monster locomotive of the Mexican Central Railway,
designed by Mr. F. W. Johnstone, superintendent of
motive power of that railway, and built by the Rhode
Island Locomotive Works. This is probably thelargest
and most powerful locomotive engine now extant. It
has been built for special service in drawing freight
trains over the heavy grades and curves between Tam-
pico and the city of Mexico. Some of the grades are
1584 feet to the mile and curves 18 to 22°. The weight
of this great machine is 130 tons. In exterior appear-
ance it looks like a couple of locomotives of the
mogul pattern backed up together, with the two
cabs joined. Flexibility sufficient to go round the
sharp curves with least frictional resistance is gained
by securing the driving wheels in a truck which is free
to move in a line different from that followed by the
main frames.

The cylinders and boilers are carried on the main
frames separate from the driving wheel truck. As the
cylinders are not in line with the driving wheelsin
rounding curves, it is necessary that a special method
of transmitting power from the cylinders to the crank
pins should be employed. This is done in a very inge-
nious way through levers that transmit the power and
compensate for the varying distances between the pis-
tons and the crank, due to the swiveling of the driving
wheels. But for this compensating arrangement, it
would be necessary to give the engine so much cylinder
clearance that the loss of steam would be very great.
The power-transmitting levers are at the back of the
cylinders, connected at the top by a short link, and the
bottom ends pinned to the front end of the main rods.
There are two of the latter, one connecting with a
crank pin, the other with a return crank. The piston
transmits motion to the back one of thetwolevers, and
that gives motion to the front lever, which is fulecrumed
securely to the frame near its center.

The engines are compound, with annular cylinders,
the high pressure cylinder being in the middle and the
low pressure cylinder outside. The high pressure
cylinder is 13 inches diameter and the low pressure 28
inches. The stroke is 24 inches. It is calculated that
the cylinder capacity of each pair of cylinders is equal
to a 19 by 24 simple engine.

The boilers are of Otis steel, 9-16 inch in diameter,
and carry 180 pounds of steam to the square inch.
They are 54}4 inches in diameter and have 201 two-
inch tubes, 15 feet 914 inches long. The fireboxes are
of the Belpaire type, 56 inches long and 56 inches
wide.

The arrangement of working is that the valve motion
of the two engines is operated by one screw reverse
lever.

In the new locomotive the engineer sits on one side
of the cab with all the necessary apparatus for work-
ing the double-ender within easy reach. On the other
side the fireman pours in the fuel through side daors.
A coal passer is necessary to aid him.

Safety ot Steammboat Travel,

The efficiency of the existing steamboat inspection
laws is well illustrated in the following extract from
the recent report of the inspector-general :

The present steamboat laws went into operation Feb-
ruary 28, 1871; and, therefore, with the beginning of
the present year, they have stood the test of twenty-
one years.

During that time the number of steamers inspected
has increased from 3,102 inspected in 1870, under the
law of 1852, with atotal tonnage for that year of 942,272
gross tons, to 7,661 steamers inspected during the fiscal
year ending June 30, 1892, with a total tonnage of
2,000,553 37 gross tons.

During the nineteen years of the operation of thelaw
of 1852 there were 1,504 disasters to steam vessels, with a
loss of 9,320 lives, or an average per annum of 490 lives
lost caused by such disasters.

‘Whereas, notwithstanding the great increase in the
number of vessels since 1870—over 100 per cent—there
have been but 729 disasters to steam vessels, with a loss
of but 5,057 lives, or an average of 240 per annum; the
number of passengers carried per annum having in-
creased from 122,589,130 carried in 1870 to not less than
650,000,000 carried in 1892. The average loss of life
under the law of 1852, as obtained by dividing the
number of passengers carried in 1870 by the average
(490) number of lives lost for those years, was one per-
son to every 250,181 passengers carried; while under the
operation of the law of 1871 an average obtained by
dividing the number of passengers carried in 1892 by
the average (240) number of lives lost in the years cov-
ered by the latter law gives only one life lost in each
2,708,333 passengers carried, or a reduction in the num-
ber of liveslost of nearly 11 to 1 in proportion to the
number of passengers carried.

These results show that under the present steamboat
laws, travel by steainboat is safer than by railroad or
any other vehicular mode of travel—in fact, safer than
is pedestrian travel in large cities.

The number of railway passengers carried last year
was 530,000,000, of whom 293 were Kkilled.

Sorrespondence.

The Elliptical Sprocket Wheel.
To the Editor of the Scientific American :

Will some one who is conversant with the advantages
claimed for the elliptical sprocket wheel in bicycles,
of which so much is said of late, kindly oblige a reader
of the SCIENTIFIC AMERICAN by explaining in detail
just what those advantagesare? Some claim an ad-
vantage of ten per cent in power, but fail to give the
philosophy on which this claim is based.

Epw. J. PRINDLE.

Torrington, Ct., February 13, 1893.

[The only advantage we can see is in the increase of
power that may be put on the crank by the weight of
the rider in its horizontal position, at which moment
an extension of the diameter of the sprocket driver is
made by the vertical position of its longest elliptic axis
—increasing as it does from its horizontal position to
the vertical, and decreasing to the horizontal, twice
during a revolution. There is no absolute mechanical
gain during an entire revolution of the elliptic drivers,
by virtue of their ellipticity, but the advantage lies in
the facility of economizing the value of the foot tread
at the best points in the revolution of the sprocket
ellipse by enlarging its radius at the moment of great-
est foot pressure.—EDITOR.]

Virginia at the World’s Fair,
To the Editor of the Scientific American :

I notice in your issue of February 18, in speaking of
the World’s Columbian Exposition, and giving for-
eign and State appropriations, you have left out the
State of Virginia entirely in your tables. This State
made an appropriation, through her legislature, of
$25,000, which was approved March 4, 1892, nearly a
year ago, for the purpose of being represented in
Chicago at the World’s Columbian Exposition. She
also authorized counties and cities to make such appro-
priations as they might deem proper. The governor
appointed a State board and also an auxiliary board
from every county and city in the commonwealth.
These boards have been actively at work, and the ap-
propriation from the State and these other sources ag-
gregates over $50,000. They have constructed a build-
ing on the grounds of the World’s Exposition at
Chicago which is a reproduction of Mount Vernon,
both as to the construction of the building exterior and
interior, and also a reproduction of all the furniture,
or the use of similar furniture, which hasbeen tendered
by descendants of the Washington family and others
of the colonial period. This Virginia building, on ac-
count of its historic association, will probably be one
of the most interesting State buildings on the Expo-
sition grounds, and will be visited by more people, both
foreign and from this country, than any other State
building. V. D. GRONER,

United States Commissioner from Virginia.

Norfolk, Va., February 17, 1893.

cttl4

The Snow Shoe.
To the Editor of the Scientific American:

The article in the SCIENTIFIC AMERICAN for Feb-
ruary 4 on ‘ Snow Shoe Exercise in the German Army,”
taken from L’Illustration, is, as regards description of
the snow shoe, very faulty compared with the very ex-
cellent illustration accompanying the same. For the
benefit of your many readers to whom a snow shoe of
the kind referred to is a novelty, let me describe one:

A strip of any kind of close-grained wood, about 35
inches wide (tapering slightly backward), 6 to 9 feet
long, 114 inches thick at center, tapering to about 3§
of an inch at ends. From end to end it is turned
sufficiently to give a spring of about an inch, and the
surface is slightly concave or furnished with a shallow
longitudinal groove in center. The front is curved up-
ward like a sleigh runner. Slightly back of the bal-
ancing point a toe band is adjusted, through a trans-
verse opening in the snow shoe. This, with another
band passing around the heel, is the only fastening
used. Norway may be said tobe the home of the snow
shoe (s%Z), and such is the kind used—the shorter for
speed and jumping, the longer for service. Ingredients
to make the surface smooth and hard are used, but
they are never shod with iron, as stated in the article.
Lightness is an advantage sought. While it is true
that snow shoes have been used in military operations,
as stated, for centuries back in Northern Europe, the
hunters never attempt to pursue the boar on them with
any hope of dispatching it with a stick. It is, how-
ever, true that the Finns sometimes run down a trouble-
some wolf when the snow is deep and loose, but it is
always a question of endurance rather than speed.

‘J. C. NORBY.
Ada, Minn., February 9, 1893.

Association of Inventors and Manufacturers,

The second annual convention of the American Asso-
ciation of Inventors and Manufacturers waslately held
in Washington, Dr. R. J. Gatling, the inventor of the
Gratling gun, presiding, with a large number of mem-
bers in attendanae. Papers were read by membars of
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the association as follows: Mr. Arthur Stewart, of
Baltimore, on the distinction between the patent sys-
tem of the United States and those of other countries ;
Mr. Wm. C. Dodge, of Washington, on the benefits of
the United States patent system ; Mr. Oberlin Smith
on a proposed Patent Office department of standards;
Mr. Stephen H. Emmons on inaccuracies in the metric
system of measurement; Mr. A. T. Andrews, of Con-
necticut, on the rights of inventors.

Among the business transacted was the adoption of
resolutions asking of Congress such legislation as will
perpetuate and perfect the American patent system,
and the use of so much of the funds paid by the in-
ventors as may be necessary to provide the Patent
Office with the room, force, means, and appliances
necessary for the proper and prompt transaction of the
business intrusted to it, and also to provide a special
court for the trial of patent causes, to the end that
speedy and uniform decisions may be had with a mini-
mum of litigation, delay, and expense.

A committee was appointed to select a committee of
representative inventors and manufacturers from the
different States to constitute an inventors’ congress, to
be held some time during the World’s Fair. A com-
mittee on subjects and publications, consisting of
James T. Dubois, Washington; Oectave Chanute,
Chicago, Ill ; Irving Elting, Poughkeepsie, N. Y.;
Elihu Thomson, Lynn, Mass. ; and George N. Bierce,
Dajyton, O., was also appointed.

—————— et ———————————
The Weight a Man can Handle in Ten Hours,

I was past 22 years of age when I hired with a Mr.
Grimes, the boss of the Manchester Machine Company.
I was to work in the yard as laborer until a better op-
portunity offered, which did come when I went into
the machine shop. Therearrived by rail some 500 tons
of pig iron, which was hauled from the cars on dump
carts and dumped in the yard and piled up in rows
about four feet high. The pigs weighed from say 60 to
150 pounds each. A man of the name of Bunting did
the hauling, and each load was weighed on the scales
as it came into the yard. One day’s hauling had been
done and piled up by four of us yard hands. In the
morning Grimes said to me that a lot of machinery had
arrived for the print works then being built, and that
he would have to take all of the yard hands except me,
so that I might pile up what T could and let the bal-
ance lie on the ground. We used leather pads on our
hands to protect them from wear and soreness in hand-
ling the iron, which is always rough. I took into my
mind the idea of piling up all that was hauled that
day, just to see what could be done.

Mr. Bunting drove one of his teams. They hauled
about one ton at a load. Every time he came in he
would laugh at me, supposing that I could pileit all up
as fast as it came in, and said : * Young man, we'll
make you weaken before night.” I considered this a
sort of challenge and accepted it, and just as the
whistle blew to quit work I had the last pig on the
pile, about as used up aman as ever lived at the end
of ten hours’ work. Bunting and myself went into
the office and had the clerk foot up the weight, which
was 21214 tons.

I was 80 used up that I could scarcely walk to my
boarding house. I retired early and had a good
night’s sleep, and was so stiff that I could scarcely get
down stairs. I hobbled down to the yard office, when
Mr. Grimes looked at me and said : ‘ Emerson, what
possessed you to pile up all that pig iron yesterday,
you foolish fellow ? Now you go home and rest, and
your wages will go right on for two days, for you did
more than three good days’ work.” I confess that I
was pleased with the opportunity, but only lay off one
day, and when I went to work it was to pileup a few
cords of wood, and I shall never forget how light it
felt. It seemed as though I was handling cork. I
don’t think that it ever injured me ; but would not ad-
vise any man to try such a feat. J. E. EMERSON.

Bananas and Potatoes.
The banana and the potato disclose through chemi-
cal analysis that they are almost identical in composi-

tion, as witness the following comparison :
+  Banana.

Potato.
5T
179
2072
075
097
W. M. Doherty deduces from these figures the fact
that, so far from the banana being a perfect food for
man, as is frequently claimed, the small quantity of
albuminoids present indicates it as being insufficiently
nutritious. The average man, under normal condi-
tions, requires 4'2 ounces of flesh-forming substances
daily, to obtain which he would need to eat fifteen
pounds of the fruit, and this would contain nine pints
of water. It is, therefore, a very unevenly balanced
food, which is not suited alone for man’s diet, but is an
excellent and wholesome addition to a diet rich in
nitrogenous substances.—American Analyst.
Whether suited for man’s diet or not, it is pretty cer-
tain that many thousands of people in this world sub-
sist mainly on bananas.
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RAISING THE FLAG ON THE STEAMSHIP NEW YORK.

Under the existing shipping laws of the United States
certain privileges are granted to vessels built in the
United States which are denied toships of foreign con-
struction. The protection of the flag and employment
in the coast trade are among the rights which home-
built vessels enjoy. As a further encouragement to
home shipbuilding industries, Con- .
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in American shipyards steamships of an aggregate
tonnage of not less than that of the steamships ad-
mitted to registry. Both houses promptly passed the
bill and President Harrison signed it.

Immediately upon the passage of the act the com-
pany opened negotiations with the Cramps. These
negotiations culminated within the last few weeks in

[MARcCH 4, 1893.

New York, gayly dressed in bunting, steamed out from
her pier and anchored near the Statue of Liberty,
where she was joined by the war ship Chicago and a
great fleet of other vessels of all sizes and classes. At
2:30 P. M. the booming of the great guns of the Chi-
cago announced the approach of the steamer from the
Jersey shore conveying the President of the United
States, who had come from Washing-

gress has provided for the payment of
bounties for carrying the mails, and
under this law several fine ocean steam-
ers are now being constructed.

Among the most enterprising steam-
er companies of this country is the In-
ternational Navigation Company, of
Philadelphia, which operates the Red
Star Line of steamships as well as the
old Inman, now the American Line.
It began service in a modest way be-
tween Philadelphia and Antwerp in
1871, afterward establishing a terminus
at New York. In 1886 it bought out
the Inman Line and constructed the
great steamers the City of New York
and the City of Paris. Although owned
by 'an American company it was neces-
sary to build themn in England and to
run them under the English flag, and
they have been thus operated for the
past two years.

It had been from the first the aim
and ambition of the company to have
an American line, under an American
flag, operated by Americans, and
owned by American capital. It was
not until two years ago, however, that
the way was opened by the passage of
the new law giving bounties as stated.
The company then set about the build-
ing of a fleet of new steamers, and made effort to ob-
tain, by special act of Congress, naturalization papers
for the two great vessels already built by them.

In May, 1892, Mr. Cockran introduced in the House
and Mr. Frye in the Senate a bill intended to bring it
about. It authorized and directed the Secretary of
the Treasury to grant registers as vessels of the United
States to such foreign-built ships engaged in freight
ard neaseuyger business and sailing in an established
line from a port in the United States as were of a ton-
nage of not less than 8,000 tons and capable of a speed
of not less than twenty miles an hour, and of which not
less than 90 per cent of the shares of the foreign cor-
poration was owned by citizens of the United States.

A provision of this bill required the owners to build

THE STEAMER NEW YORK, OF THE AMERICAN

the signing of contracts for two ocean steamships, to
be slightly larger than the New York and Paris, capa-
ble of a speed of twenty knots, constructed with trans-
verse watertight bulkheads, making these ships as ab-
solutely unsinkable as are the Paris and New York,
and fitted up with every device for safety, luxury and
comfort. Five more ships are also to be constructed,
all of them larger than the present ships, thus adding
55,000 tons to American ocean steamships of the first
order. The aggregate cost of the fleet will then reach
$14,000,000.

The ceremony of naturalization by raising the Amer-
ican flag on these boats took place in New York on
Washington’s Birthday, February 22, 1893, and wasan
occasion of much interest. One of these ships, the

ton to raise the flag. He was received
on board the New York by a large
company of distinguished citizens, and
after a few formal preliminaries and
the deliverance of a very happy ad-
dress by the Hon. Mr. Cockran, the
President approached the halyards
and responded as follows :

‘It gives me pleasure to consummate
here to-day, by the act of lifting this
flag, legislation to which I gave my
hearty support. [Applause.] I have
felt as a citizen and as President the
mortification which every American
must feel who examines into the stand-
ing of the United States in the mer-
chant marine of the world. I believed
that we had reached.an epoch in our
development when the great work of
internal development was so far con-
summated that we might successfully
take up the work of recovering our
fair share in the carrying trade of the
world. [Applause.]

‘“We lift the flag to-day over one
ship, a magnificent specimen of naval
architecture, one of the best afloat on
any sea. That event is interesting in
itself. But its interest to me is in the
fact that this ship is the type and the
precursor of many others that are to
float this flag. [Applause.]

“I deem it an entirely appropriate function that
the President of the United States should lift the
American flag.” .

‘While the outburst of cheers was at its height the
President turned, and receiving the halyards from
Capt. Jamison, he hauled the flag to its place on the

LINE.

‘top of the pole at the taffrail.

This act was the signal for which the multitude had
lined the shores all day. They saw the flag asthe wind
caught it, and took up the cheering of those on ship-
board, while all the adjacent steamboats let themselves
loose with all the noises within the compass of their
whistles. And while the whistling and cheering were
at full blast, the band broke in with *The Star

RAISING THE FLAG ON THE STEAMER NEW
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Spangled Banner,” and the Chicago’s guns and the
guns at Governor’s Island boomed forth a roaring
salute.

One of our illustrations shows the appearance of part
of the fleet of boats at the moment of opening their
whistles, on the raising of the flag at the stern of the
great steamer.

As part of the change of registry, the present ships
drop the words “ City of,” and will hereafter be known

A GIGANTIC DINOSAUR, IGUANODON BERNISSARTENSIS. (LENGTH ABOUT 30 FEET.)

as New York and Paris. The New York left New York
on Saturday, February 235, on her initial trip to South-
ampton, and there again a big demonstration awaits
her, as the whole town of Southampton is very much
exercised over the prospect of having that port made
the terminal of a modern transatlantic passenger steam-
ship service. Heretofore these ships have plied be-
tween New York and Liverpool. But hereafter South-
ampton will claim them.

The abandonment of Liverpool for Southampton is
calculated to save time and promote convenience, for
vessels can go in and out at that port at any tide, and
the ride from Southampton to London is only one and
three-fourths hours. Special trains will run from all
boats. Boats will leave Southampton weekly—at noon
every Saturday—for the season.

The New York will make her first trip to Southamp-
ton under an American captain, John C. Jamison.

Under the new law granting subsidies or bounties
the new vessels must be built with a view to employ-
ment in naval service in the event of war. The New
York and Paris have been so built.

The Navy Department has just designed a powerful
battery for the New York. The battery will consist of
twelve 6-inch breech-loading rifles, placed, one on
each bow and quarter, and four on each broadside.
Inaddition, there will be asecondary battery consisting
of twent$ six-pounder rapid fire guns placed on the
main and hurricane decks, and eight one-pounder rapid
fire guns mounted in tops. Each of the two masts of
the ship will be given double tops. Each top will con-
tain two one-pounder guns.

The New York is 527 feet long and 63 feet beam. The

A GIGANTIC ARMORED DINOSAUR, STEGOSAURUS UNGULATUS. (LENGTH ABOUT 30 FEET.)
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horse power of her engines is 18,400 and her tonnage is
about 10,500. Her trial speed was 20°13 knots. She
has two sets of cylinders and a stroke of 60 inches, and
her working pressure is 180 pounds.

Under the old names the New York and Paris made
great records as ocean fliers. The New York holds the
record for the fastest eastern trip, 5 days, 19 hours, and
57 minutes, while the Paris lowered the colors of com-
petitors on a western trip in 5 days, 14 hours, and 24

iy et ;.' ,(
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minutes. Both ships were the first to adopt the twin
screw for ocean travel. The ship has a regular crew of
59 men and boys in the sailing department, and 198
men in charge of the engineer, Mr. John Wall,

EXTINCT MONSTERS.

Cuvier it was whose fine imaginative reasons in-
vented the great science of comparative anatomy and
paleontology. His vast and splendid knowledge of
existing beasts and birds enabled him to reconstruct
from a fossil skull or a vertebra, sometimes from
nothirg but a single tooth, the long-extinct creature in
its true semblance as it had lived—to clothe it with
flesh and skin, and show it in imagination, in the
haunts in which it lived and moved. This, which
Baron Cuvier did in graphic description of great scien-
tific and literary beauty, Mr. Hutchinson, in his work
on Extinct Monsters, published by Messrs. Chapman
& Hall, has now done popularly. Baron Cuvier show--
ed how our planet was once inhabited by reptiles
of enormous size and hideous aspect—the Dinosaurs.

The crocodiles and alligators are the degenerate
descendants of these terrible primeval lizards—that
in size and in their ungainly shapes were more like
thedragons of our tales and legends than any beast
that at present roams the earth.

It is now established by science that, during the
Mesozoic period of the world’s history, evolution had
proceeded so far as the development of life into the
form of these strange reptiles. This was the ‘* Age of
Reptiles,” but of such reptiles as the earth has not

since held upon its surface. As yet mammalian quad-
rupeds did not exist. The horse, the ox, the elephant,

ol
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the lion, the deer, and the thousand genera of four-
footed mammalian beasts which tenant the earth to-
day had not been created or evolved. The seas, the
estuaries, the marsh, the forest, and the plain were
lorded over by the Dinosaurs—reptiles indeed in a sci-
entific point of view, but that mimicked in their struc-
ture and habits the nature of the mammalian quad-
rupeds of to-day. Of some of the Dinosaurs the bodies
and limbs were as massive as those of our elephants
and rhinoceroses. They were four-footed, but many of
them walked the earth erect on their hind feet. Some
were horned creatures of terrible aspect, feeding on
vegetable food, while others were carnivorous animals
with formidable teeth and claws. Most of the flesh-
eating and many of the graminivorous Dinosaurs were
kangaroo-moving creatures, with powerful hind quar-
ters and the faculty of leaping as a kangaroo or jerboa
leaps. In the case of the vegetable-feeding Dinosaurs
it is conjectured that the creature was enabled to
stand upon its hinder legs and feed on the branches of
trees—as is here shown in the case of the gigantic
Dinosaur known as Iguanodon Bernissartensis. The
most terrible looking of these ancient monsters are by
no means the carnivorous ones, as, for instance, the
awful horned Dinosaur represented here, with hel-
meted head and skin studded with spiked armor
bosses. These formidable means of offense and de-
fense belong to a purely vegetable feeder, and the
strength of the osseous skeleton, betokening a strong
and active body, is a measure of the stress and strug-
gle for existence during the reptile age. Triceratops
Prorsus, though larger than the largest rhinoceros,
was evidently armed and equipped against the at-
tacks of the still larger, ferocious carnivorous Dino-
saurian reptiles, of Atlantosaurus, for instance, of
whom we know little but that his thigh bone measurcs
6 feet 2 inches in height, that his length could not ha«
been less than 80 feet, and thatif he traveled on his
hind legs, as he probably did, he must have been tall
enough to look in at the third story windows of a Lon-
don house.— Black and White.

Sodium Peroxide.

This compound has been brought into commerce for
use as a bleaching agent. It has the appearance of a

THIGH BONE OF THE LARGEST OF THE DINOSAURS,
ATLANTOSAURUS, FROM A CAST IN THE NATURAL
HISTORY MUSEUM. (LENGTH, 6 FEET 2 INCHES.)

yellowish, pulverulent, or partially aggregated mass,
very readily soluble in water and hygroscopic. In con-
tact with water, heat is evolved and oxygen disengaged,
which excites coughing. Dilute acids give rise to the
formation of hydrogen peroxide, but its decomposition
must be prevented by cooling the liquid. Sodium per-
oxide may be handled without danger, but some cau-
tion is necessary in bringing it into contact with or-
ganic substances. It may be heated with dry aniline
or benzine without risk ; but when water is added to
the mixture with benzine, it takes fire, with a kind of
explosion. As compared with 1'5 per cent hydrogen
peroxide (= 12 per cent by volume), sodium peroxide
contains 20 per cent of active oxygen, and it has the
advantage, as a solid material, of being more conve-
nient for transport. It is also more capable of being
kept, without alteration, than hydrogen peroxide. For
convenience in use it is mixed with magnesium salts,
and a material of this nature is made under the name
of “oxygen powder.” In using it or sodium peroxide
care must always be taken to mix it with water in very
small portions at a time and to prevent rise of tempera-
ture.—Pharm. Centralb.
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The Proper Piping of Dwellings,

There have been no greater advances in any depart-
ment of building construction, and the conveniences
attending all modern-built houses, than is shown in the
matter of plumbing.

Our contemporary the Mechanical News has an arti-
cle on the placement of water and waste pipes, and,
while it may not convey anything néw to our city
plumbers, we are sure the information will be found
useful to a great number of our readers, and especially
to those residing in remote places and who are about
to build.

The leakage of water pipes behind decorated walls
and in fine ceilings is a sufficient argumentagainst cas-
ing or covering service pipes. The repairs are generally
costly in themselves, and they entail the additional
services of the carpenter and decorator, as well as
those of the plumber. Pipes in casings, or set in walls
or partitions as they pass from floor to floor, provide
especially inviting runways for mice, rats, and vermin
of all kinds. Nests are built in these places ; seraps of
paper, rags, and food are carried into them, and they
become filthy. It is only necessary to remove a cover-
ing board from almost any casing to prove this point
in a most convineing manner. Even those in compara-
tively new buildings will be found surprisingly foul.

These casings or wall pockets, as the case may be,
serve another and usually unexpected purpose. They
act as ventilators and distribute odors from the kitchen
and cellar to all parts of the building. Inthe perform-
ance of this duty they are faithful and impartial. The
hollow walls and floors, which are nearly universal in
the American system of construction, greatly assist in
this work. Many of the fine French flats which were
first erected in the city of New York are now rented
with difficulty, owing to
the odors which pervade
them. When they are shut
up for a short time they
are almost unbearable.
Rents have of necessity
been reduced to one-third
the original figure from
this reason alone. The
fault is usually found in
the careless and ignorant
arrangement of pipes and
their cases. The odors
from the kitchens are car-
ried everywhere. Stale
odors from closets and from
food from kitchens and
garbage boxes are mingled
and distributed with per-
fect fairness to all the
occupants. The large air
shafts, usually held re-
sponsible for this state of
things, have very little to
do with it. The casings,
open at the ceilings of each
kitchen, communicate with
all. the floors and wall
spaces and usually take
their supply of odors from
a point very near the
range. All of them are di-
rectly connected with the cellar, and usually start in
some way from the janitor’s kitchen.

Numberless complaints, coming from new flats, of
sewer gas are finally traced to the odors of cabbage,
turnips, ham, onions, ete., which have come from the
janitor’s kitchen. In many buildings this kitchen is di-
rectly under the parlor of the first floor apartment and
is separated from it by one thickness of boards and an
inch of plastering. That there should be foul smells
on the first floor is not to be wondered at. Tests of the
plumbing in these cases are made and its protection
proved.

There is nothing to be said upon the otherside of the
question.

There are no good reasons for putting pipes out of
sight. 'When people say, in the face of these facts, that
they cannot bear the suggestiveness of having the
pipes where they are visible, they make an acknow-
ledgment that they prefer hidden filth, danger to life,
health and property to a right construction. Life and
health cannot induce them to acecept and frankly tole-
rate their plumbing work.

Pipes carried openly through a building are not dan-
gerous, because their condition can be constantly ob-
served. If accidents occur, the point at which the
break takes place can-be reached at once and repairs
easily made. ‘The quality of the work gains materially,
because the plumber takes pride in putting up the
work which is to be exposed.

Exposed pipes may be made to pass through floors
without leaving an opening. The floors around the
pipe can be made perfectly tight, and the passage of
odors cut off completely—at least as perfectly as the
nature of the plaster will permit. This is an enormous
gain, while the runways for rats and mice, roaches and
‘waterbugs are entirely done away with, These vermin

A GIGANTIC HORNED DINOSAUR, TRICERATOPS PRORSUS.
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can then be exterminated. This is practically an im-
possibility in houses where casings proteet them and
afford perfect breeding places. Cut off from free pas-
sage to all parts of the house, they prefer more con-
genial quarters, where rapid transit and fields for col-
onization are provided.

As decorative features of the rooms, cast pipes at least
are often treated in a beautiful way. The body of the
pipeis colored a verydarkbluish-gray, scarcely removed
from black. The bands are silver or nickel bronzed, or
have silver or nickel leaf applied to them. Occasionally
the whole pipe is finished with two or three shades of
bronze. Lead and wroughtiron pipe receive somewhat
similar treatment. The lead is often polished and var-
nished. There is, however, no difficulty in making the
decoration of the pipes strikingly effective.

It is satisfactory to know that architects and build-
ers are beginning to break away from the old custom
and expose their pipes wherever the prejudices of the
owner can be overcome., Some of the best men in the
profession are treating the plumbing work in a manner
to show constructively its importance and value. The
result is a great gain to owner and occupant.

_— ——,tr—
Progress of Lake Steam Navigation,

There is now a fleet of several handsome, high-speed
side-wheel passenger steamers in the regular trade on
Lakes Erie and Huron, says the Marine Record, and
two others now under construction by the Detroit Dry
Dock Company are expected to eclipse any of this type
heretofore built.

The whaleback steamer designed for the transporta-
tion of passengers at the World’s Fair, during the sea-
son of 1893, and recentlylaunchedfrom the yardsof the
American Steel Barge Company, West Superior, Wis.,

stands without a peer in the world ; though her com-
plete efficiency for passenger service remains to be
tested, yet private passengers who have sailed on the
whaleback type now afloat commend their easy motion
and sea-going qualities, and in addition to these excel-
lent features, the Christopher Columbus, as the new
whaleback has been named, is to be fitted up in the
most sumptuous manner ever devised ; several unique
departures in the outfit of high-class passenger boats
will enter into her equipment, solely for the delectation
of excursionists traveling on a or the ‘ whaleback”
model.

The handsome twin screw steel steamer Virginia,
bult for the Lake Michigan passenger service of the
Goodrich Line, is the largest and most efficient twin
screw passenger boat now on the lakes. Her dimen-
sions are 277 feet in length, 38 feet beam and 25 feet
depth of hold; capacity 2,600 tons, and given 5,000
horse power to average 20 miles an hour speed.

The most modern type of exclusively passenger
steamers for the lake trade are those now under con-
struction at the yards of the Globe Iron Works Com-
pany, to the order of J. J. Hill, president of the Great
Northern Railway. The contract price for these two
steamers, which are to be ready for service for the sea-

son of 1894, is $550,000 each. Their general hull dimen-

sions will be 380 feet over all (alength never yet at-
tained by any vessel on the lakes), 360 feet keel, 44 feet
beam, and 34 feet deep. Theyare to be equipped with
quadruple expansion engines, which will develop fully
7,000 horse power, a battery of twenty-eight Belleville
boilers, tested for a high pressure, and the average
speed of the steamers is to be 20 miles an hour, special
facilities being given for controlling their draught
through a most complete system of water ballasting.
It is a matter of congratulation that the entire con-
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struction and equipment of these splendid steamers
will be of distinctively American manufacture through-
out.

O
-

THE GREAT EXPOSITION—DOORWAYS TO THE TRANS-
PORTATION BUILDING AND THE WOMAN’S BUILD-
ING.

In general, the entrances to the more important
buildings at the World’s Columbian Exposition form
part of a harmonious whole. They appear ample, and
do not belittle, neither do they seemn to be too preten-
tious.

The only exception to this general rule is the mag-
nificent main entrance to the Transportation Build-
ing, which is a rare conception in detail and in effect.
Probably no staff work at the exposition has attracted
the attention that this entrance has.

This entrance, usually called the ‘ Golden Door-
way,” is 100 feet wide and 70 feet high. It consists of
a series of seven concentric arches. The first arch has
a radius of nine feet, while the largest has a radius of
thirty-eight feet, with a total height of fifty-two feet.
In the semicircle space of the inmost arch, but not
shown distinetly in the illustration, the words * Trans-
portation Building ” stand out in bold letters. Above
is a semicircular allegorical relief representing the
Genius of Transportation. Various figures typify the
earth, the air, the water, sunlight, electricity, and
animal power controlled and directed by human intel-
ligence. On the spandrels of the arched doorway will
be mural paintings, one showing a full-rigged vessel
with all sail set and plunging through the sea, and
the other a train of cars and locomotive running at
full speed.

At the base on each side is a largerelieftwenty-three
feet long by six feet deep.
These typify scenes begin
ning with the stone, age
and ending with the time
of the Pharaohs. Within
the recess of the arch are
two smaller panels, one on
each side, and.each four-
teen by six feet. On these
also in bold relief are re-
presented the earliest types
of carts drawn by ozxen,
and also modern transpor-
tation facilities, the in-
terior of a sumptuous
palacecar, and the gang
plank of an ocean steam
ship. The faces of the
arches themselves not cov-
ered with these reliefs are
ornamented with medal-
lions, arabesques, and foli-
ated designs.

Above the arched en-
trances, with an overhang
of ten feet, is a terrace, the
surfaces of which are also
elaborately ornamented.
This balcony breaks the
rigid effect of the en-
trances. Elevators within
the building will carry
passengers to the top of this balcony, where there will
be a restaurant capable of seating between four hun-
dred and five hundred people. The view from thisis
very commanding, taking in the whole of the lagoon,
all the buildings from the Art Gallery on the north to
the Agricultural Building and Palace of Mechanic
Arts on the south, while there is a full sweep of Lake
Michigan over the vast expanse of roof of the Manu-
factures and Liberal Arts Building. Startling effects
in color will be produced on the Transportation Build-
ing, and it will be the only instance of polychrome de-
corating at the fair. The Golden Doorway will be cov-
ered with leaf aluminum, and this in turn will be var-
nished with transparent varnish, of a strong golden
hue, producing a very closeimitation of gold leaf effect.
The whole building and particularly this entrance has
been harshly criticised because of the present strong
red color. The fact is, this is only a priming color.
‘When the coloring is completed the building will be
very light in effect, while strong effect will be given
much of the relief work of the entrance by working
color into the interstices.

The main entrance to the Woman’s Building is
modest, but in good keeping with the general style of
the building, which is Italian renaissance. In color-
ing the effect will approximate ivory white. There ig
little or no attempt at ornamentation, except in the
one relief which typifies woman in history.

The entrance of the Manufactures and Liberal Arts
Building illustrated is the west entrance, and is very
prominent from its location opposite the main lagoon
at the south end of the wooded island. Thisentrance,
like that of the Woman’s Building, will be approxi-
mately ivory whitein effect. It has an imposing effect,
and breaks the monotony of the vast expanse of build-
ing and roof that extend north and south from it The
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main arch is 81 feet high, and the two lesser arches 47
feet high. On tablets directly over the smaller arches
in bold relief are the words ‘ Manufactures and Libe-
ral Arts.” In the space within the main arch is orna-
mentation not shown in the picture, and on the three
surfaces in plain letters the word ‘‘ Manufactures.” Di-
rectly over the tablets, already referred to, on the outer
walls, above the smaller arches are large rectangular
inscribed tables.

4 This entrance is strongly Corinthian, and a finely

executed eagle surmounts each column. In the span-
drels of the main arch are graceful female figures, while
within the recess of thisarch isan allegorical relief,
representing Manufacturing. The ornamentation di-
rectly over the spandrels of the small arches consists
only of Cupids.
—_— e r—
Our Railroad Army.

There is an army of men employed upon the rail-

roads of the United States, an army of 784,000. They

are not engaged in idle maneuvers, dress parades, bar-
rack drills, or preparations for warfare, but by their
diligence, energy, and toil contribute immensely to
the wealth, well being, and development of the coun-
try, the interchange of its produects, the diffusion of
information, and the prompt transportation of vast
numbers of passengers, with a remarkably low percent-
age of casualties. The number of passengers carried
last year was 530,000,000 The number of passengers
killed was 293.

THE WORLD'S COLUMBIAN EXPOSITION—ENTRANCES TO THE TRANSPORTATION, THE WOMAN'S AND THE MANUFACTURES BUILDINGS.
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RECENTLY

PATENTED INVENTIONS.
Engineering.

TRACTION ENGINE.—Logan M. Med-
lin, Latham, Mo. Thisis an engine of simple and dura-
ble construction arranged to impart power to all four
wh=els simultaneously, at the same time permitting steer
ing of the engine at the front wheels. A compensating
gear wheel arrangement is provided between the rear and
the front axle, by means of which the power developed by
the engine is economically used and compensation is made
for any slip difference in the motion of the drive wheels.
The engine has a belt pulley for transmitting power to
other machinery,

DREDGING APPARATUS.—Joseph E.
Kauser, Pensacola, Fla. This apparatus is provided with
a conical discharge or ejector pipe having a reciprocating
motion, the lower end of the pipe being immersed while
at work, and the upper contracted end connected with
the discharge, while a blast pipe from a suitable source of
air supply is connected with and discharges into the dis-
charge pipe. The pressure upon the discharge pipe is in-
creased or diminished according to the toughness of the
soil worked upon, and the dredged matter coming in con-
tact with this pipe only, there is no danger of injury to
the working machinery.

Railway Appliances.

CAR CouPLING.—Thornton E. W. Fay,
Philadelphia, Pa. The mechanism of this device is en-
tirely concealed within the drawhead, so there is no dan-
ger of clogging up with snow or ice, and the device is
strong, simple, and easily operated, automatically engag-
ing the draw-bar of an opposing coupling. Combined
with the coupling is a bumper plate adapted to receive
the thrust of the car, the plate being backed by springsin
such a way that when two cais come together the shock
is thus absorbed.

CAR CovupLIiNG.—William P. Clark,
Elberton, Ga. This invention relates to improvements in
automatic couplings of the Janney type, which employ
revolving knuckles, and the device has forwardly extend-
ing arms, one carrying a revolving knuckle and the other
an outside hook to engage the knuckle of an opposing
coupling. The two knuckles of the two couplings thus
act independently to engage independent arms or hooks,
and when one knuckle breaks the other will still hold the
cars together. The coupling i8 of inexpensive and sim-
ple construction, and well adapted to withstand the wear
and tear of severe service.

.8witcH STAND.—Morris G. Prutzman,
Lehigh Gap, Pa. This stand comprises but few parts,
and is adapted for either automatic or hand use. It is of
that class of stands in which the switch-actnating rod is
connected with a spindle of the switch stand, and is
adapted to operate in connection with automatic split
switches. The improvement provides a more direct
automatic action by dispensing with anxiliary parts which
are a source of wear and ‘lost motion, and provides for
locking the stand direct to the spindle, independent of
the hand lever, thus better guarding against tampering,
while the parts are so arranged that if any foreign body
is caught between the rails to interfere with the working
of the switch it will at once be noticed.

RAILROAD FROG.—David Horrie, Kau-
kauna, Wis. This is an improvement upon a formerly
patented invention of a combined frog and switch of the
same inventor, in which a swing rail upon a frog is con-
nected in sequence with converged shifting rails of an
adjacent switch, operating mechanism being adapted to
release a locking device for the swing rail and simulta-
neously adjust the rail and the switch rail to align with
the main track or side track in either direction of travel.

TRAIN ORDER AND Si1GNAL.—Leonard
T. Crabtree, New London, Wis. This is an improved
signaling device to co-operate with a train order annun-
ciator used on railroads employing the block system. The
invention provides a novel mechanism for setting and
ho ding a semaphore or other visual signal over a rail-
road track at a way station, where orders are awaiting an
approaching train. The train order annunciator in the
way station office to indicate the train to receive orders,
and co-acting with the signal device, is similar to one
formerly patented by the same inventor

Electrical,

ELECTRIC MOTOR REGULATOR.—
Joseph A. Williams, Canal Dover, Ohio. Combined with
the armature shaft is a centrifugal governor having a
spindleprovided with a pair of friction disks or gears,
and the brush-carrying arm having a toothed sector,
while a shaft parallel with the drive shaft and geared to
the sector is mounted at one end in a sliding frame, in
which a transverse shaft is also mounted and geared to
the parallel shaft, and carrying at its lower end a friction
disk. The improvement affords a simple and effective
regulator which will maintain a uniform speed under
varying load.

Mechanical.

CoMBINATION TooL.—Benjamin F.
Field, Elmira, N. Y. The members of this tool, when
assembled as one implement, afford a convenient device
for use as a surface gauge, a box square, a level, a
trammel gauge and a scribing gauge. Some of the com-
ponent parts when detached are serviceable as separate
tools for specific purposes. The combination tool is well
adapted for the use of machinists, in the placing and
ganging of work in process of execution, on a metal
planer or lathe, and also in the erection of various kinds
of machinery.

PARALLEL VISE.—Joseph Schwende-
mann, Reutlingen, Germany. This invention provides
an improvement whereby the position of the vise can be
conveniently changed relative to thework bench on which
it isjapplied, and by which the vise can be fastened in
place after the d esired adjustment is made. The visemay
be moved farther inward or outward from the front edge
of the work bench, or set at an angle thereto, and when
the proper adjustment has been made a winged nut is
ecrewed up to clamp the vise in place.

Seientific
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PipE WRENCH.—George W. Morrill,
Alton, N. H. This tool has angular and toothed jaws
having oppositely recessed faces to permit them to cross
each other, and with shanks of unequal length pivoted
one upon the other, a handle being pivoted near its end
to the end of the longer jaw shank, while a link connects
the end of the handle to the shorter jaw shank. The
wrench is of simple construction, having a maximum of
strength in but few parts, and it is quickly adjustable to
any size of pipe, with which the wrench may be firmly
brought to a locking engagement, enabling the pipe to be
turned in any direction without danger of slipping.

OIiL Cup.—William F. Althoff and
John H. Stokesbary, Denver, Col. This oiler is more
especially designed for use on loose pulleys and other
wheels and parts to lubricate them effectively and only
when the part is in action, the flow of the lubricant being
then proportioned to the speed of the pulley. On the
bottom of the cup is a bored screw-threaded offset, to be
screwed in the hub of the wheel to be lubricated, and in
this offset fits a pipe extending almost through the body
of the cup and close to its inner surface, the oil being
forced into the end of this pipe by the centrifugal motion
when the wheel is revolved.

Agricultural.

SEED PLANTER.—George A. Stine,
Spokane, Washington. Combined with the seed box is
a rocking frame operating about a vertical axis and hav-
ing at its lower end an arm outside the box and its other
end bent down inside the box to form a stirrer, with an
oscillating feed plate, and other novel features. The de-
vice is adapted to plant seed in hills or rows, and in a
greater or less quantity, as well as seed of different sizes
and also a variable distance apart.

CULTIVATOR. — William A. Wagner,
Central City, Iowa. This is a machine more especially
adapted for the cultivation of corn, and has one or a series
of separators to divide the clods and remove them from
over the rows, aleo removing weeds, rubbish, etc. Each
separator has a detachable harrow for cultivating the
ground, and there are rollers at the back of and between
the separators, which crush the clods and weeds. The
frame carrying the separators and harrows may be made
in sections, so united that the machine will accommodate
itself to the undulations in the ground.

Miscellaneous.

PipE COVERING. — James L. Covel,
Naples, N. Y. This invention provides a composition
for treating paper and rendering it suitable for a pipe
covering, refrigerator lining, and roofing material, etc.
The compound consists of wheat flour, pulverized alum,
argenic, red lead, litharge, and other ingredients, in
stated proportions and prepared as described. Paper
prepared or coated with this compound may be applied
in a succession of sheets or layers, and a series of air
spaces can be formed with the: paper around the pipe,
making the covering more effective.

ELEVATOR DOORS. — Edmond M. T.
Boddam, Sydney, New South Wales. An improved de-
vice for automatically opening and closing the doors
leading tofthe shafts of hydraulic elevators is provided
by this invention. The improvement consists of a hy-
draulic ram connected with the door, a valve controlling
the ram, and a double valve controlling the inlet to the
single valves for the several doors, the double valve
operating in conjunction with the valve which admits
water to the lift or elevator cylinder.

BUCKET DUMPING APPARATUS. —
Frank B. Wineland, Breckenridge, Col. This is an im-
provement in devices for hoisting buckets used to raise
water, ore, and other material from a well or mining
chaft. Combined with a vertically movable hoisting
bucket having projecting trunnions thereon is a swing-
ing door arranged in the path of the bucket and pro-
vided with supporting arms adapted to engage the
bucket trunnions. The construction is such that the
buckets are practically self-dumping, and the door at the
top of the shaft is closed as the bucket ascends, pre-
venting the material from dropping back.

HosE WASHER.—John E, Taber, Fall
River, Mass. A casing formed in two compartments has
a perforated piping in one and a rotary table or reel for
soiled hose journaled removably in the other, and from
which the hose may be unwound and passed through
into the washing compartment. The improvement is
especially adapted for use in a fire department for wash-
ing hose after a fire, occupying but little room in an en-
gine house, the hose being placed in one compartment
and drawn from the casing thoroughly cleaned.

MusicAL BLOCK.—Annette 8. and
Goodridge S. Bowen, New York City. This is a block
suitable for children to play with, and a series of such
blocks are provided, each bearing on its face the name
of a certain note, the note itself, and its position on the
staff, while the block is also provided with interior me-
chanism for sounding or producing the note represented.
‘When eight blocks are thus used, capable of producing
all the notes of the natural scale, the invention is de-
signed to afford a most efficient means of teaching
children. :

SECTIONAL COOKING BOILER.—Charles
W. Wynn, Asheville, N. C. This invention relates
to sectional steam cookers, and more especially to
the means for separating the several sections when it
is desired to lift one from the other, obviating the dan-
ger of burning the hands or spilling any of the contents
of the boilers. The different sections of the boiler have
a telescopic connection with each other, and the sections
have at their upper ends swinging handles, each formed
with an angle member and an upwardly extending lift-
ing finger pivotally connected at its lower end to the
free end of the angle member, by which the sections are
readily forced apart as the handles are grasped.

StEP LADDER. — William P. Stibbs,
Belleville, N. J. This is a ladder which may be folded
in small space when not in use, and is constructed in
connection with a box or casing in which the ladder
folds, the casing being adapted for use as a stcol, otto-
man, or piece of furniture, and having also ¢ drawer

adapted to contain tools. The box or casing s provided
with casters, and means for drawing them up into the
box when theladder is to be used.

TROUSERS PROTECTOR. — Richard T.
Matheson, Brooklyn, N. Y. This device consists of a
strip of material to which are attached pliable pins, by
means of which the strip may be readily and securely
fastened as a guard to the bottoms of trousers legs. The
strip is formed of leather, rubber, or a stoutj piece of
cloth or felt, and the attaching pins are preferably made
of copper, the device being readily attached by the
wearer,

BARREL HEADING PRESS. — Bradford
S. Miles, Gray’s Summit, Mo. This invention is de-
signed to simplify the construction of barrel-heading
presses and economize in their manufacture, producing
also a machine the follower of which exerts an even
tension on the head of a barrel, and insures the head be-
ing simultaneously entered into the croze without injury
to the articles packed in the barrel. The machine can
be quickly and easily applied to a barrel, and, in conse-
quence of the gearing employed, is operated with great
speed.

LAMP CHIMNEY ATTACHMENT,—
Joseph E. Wenman, East Liverpool, Ohio. This is a de-
vice for medical, vaporizing and heating purposes, and
consists of a perforated metal tube and attached cap de-
vice designed to rest upon an ordinary glasslamp chimney.
The cap serves to protect the rubber inhaling or vaporiz-
ing tube_of a medical vaporizing retort carried by the tube.

Cap ForR CHIMNEYS, FLugks, ETc.—
Herman Moeller, Brooklyn, N. Y. This invention pro-
vides a device of simple and durable construction de-
signed to afford a perfect draft, no matter where the flue
or chimney capped may be located. The body of the de-
vice consists of a series of tubes circularly arranged, the
construction being such that, should one conduit fail to
act, an auxiliary conduit will perform the functions.

FENCE WIRE REEL.—Sylvester Moore,
Audubon, Iowa. Thisis an improvement on a former
patented invention of the same inventor, especially in the
eonstruction of the spooling bar, wherein one fence wire
is carried to or from a reel above the bar and the other
beneath the bar, thus equalizing the strain. A clutcher
is also provided for the driving gears capable of being
quickly and easily applied while the device is in opera-
tion, the driving wheels being relieved from the frictional
contact of the clutch.

MATCH SAFE AND CIGAR CUTTER.—
George F. H. Hicks, Chicago, I1l. Thisisa convenientde-
vice which carries the matches in such & way that they can
only be taken one by one from the case, having a pick
which automatically lifts asingle match from the safe, with
means for antomatically striking the match as it is lifted.
The scratcher may be thrown out of use when an un-
lighted match is desired, and connected with the casing
is a cigar-cutting attachment.

DEvVIiCE FOR HANDLING LIQUIDS.—
Stuart R. Mace, Moulton, Iowa. This invention consists
principally of a receiving vessel provided with a siphon,
one leg of which is adapted to pass into the receptacle,
while a dipper adapted to pass into the receiving vessel
acts as a plunger for starting the siphon, and is adapted
to withdraw a measured quantity of liquid from the re-
ceiving vessel. The device is especially adapted for hand-
ling oils, etc., transferring the liquid from one receptacle
to another without loss

CoRK MAT FOR BATH RoOMS.—Andrew
Mcrton, New York City. Combined witha border frame
rabbeted on its lower inner edge, with metal angle pieces
for corners, and a bottom board, is a tesselated frame
within the border, and cork blocks fitted in the inter-
stices of the tesselated frame and in contact with each
other edgewise. The soft, slightly elastic and warm sur-
face of the cork facing of the mat causes it to be very
agreeable to the naked feet, and a very superior foot mat
is thus afforded for use in bath rooms.

S~yAP Hook.—Anthony B. McDowell,
Edns, Texas. This is a device adapted particularly as
an attachment for riding saddles and harness, as a means
of suspension for whips, ropes, or other articles, which
may be attached to and detached from the hook without
requiring the spring to be depressed by manual pressure,

Designs.,

SPooN.—Marshall O. Roberts, Wash-
ington, D. C. In thehandle of this spoon is a miniature
likeness of John Howard Payne, author of ; Home, Sweet
Home,” and in the bowl is a figure of a homestead, in-
tended to represent that of the author.

STovE.—Isaac De Haven, Allegheny,
Pa. This design has several leading features, including
ornamental representations on the top, the name plate,
the hood, pilasters, base and legs, the blower, and the
front,

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.

NEW BOOKS AND PUBLICATIONS.

THE PRACTICAL POLISH AND VARNISH
MAKER. A treatise containing 750
ractical receipts and formul®:. By
E—)I. C. Standage. London: E. & F
N. Spon. 1892. Pp. x, 260.
$2.50.

The manufacture of varnish has longbeen considered
a trade secret. In the present work we find any num-
ber of varnishes desoribed very fully, and it looks as if
the art of making varnishes could hardly be considered
a full trade secret any .onger.

THE HISTORY OF THE BAND SAW. By
W. Samuel Worssam, C.E. Man-
chester, England: Emmott & Co.
1892. 8vo. gp. 41, 31 illustrations,
paper. Price 60 cents.

This is an interesting little work by & man who is well
known not only as an anthorof other treatises on saws,

Price

but also as & saw manufacturer, Speaking of the band
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8aw, Mr. Worssam gays : ‘I maymention that, traveling
in the United States in 186061, with the object of seeing
the kind of wood working machinery in use there, I
never came across one of these saws, and the prejudice
against them wasuniversal. . . Since then these jigger
and scroll saws have been almost entirely discarded in
favor of the bandsaw.” This is indeed a wonderfulde-
velopment and the present work briefly outlines the
various steps which have led to the result noted above.

LE T BOTANIQUE ET CULTURE. Par
Antoine Bietrix. Paris: Librairie
J.-B. Bailliére et Fils. 1892. Pp. 160.
Price 2 franes.

The cultivation of tea, its botany, its adulteration, and
its richness in caffeine in different species, is the subject
matter of this little work, and in thus giving the subject
matter the outline of its contents is presented. It isall
excellently treated, the illustrations of apparatus and
discussions of methods of analysis, and the microscopy of
its adulterations, are all included, and make it quite a
valuable contribution to the subject in question.,

How To MARKE A ONE HORSE POWER
MoTOR OR DYNAMO. By A. E. Wat-
son.  Illustrated. Lynn, Mass.:
Bubier Publishing Company. 1893.
Pp. 50. Price 25 cents.

THE “NoN Prus ULTRA”™ SopA FOUN-
TAIN REQUISITES OF MODERN TIMES.
Edited by G. H. Dubelle. New York:
Spon & Chamberlain. London: E.
gszs‘O N. Spon. 1893. Pp. 160. Price

The soda water business has attained so great a devel-
opment in the last few years that the above work, con-
taining a very large series of formule for all kinds of
soda warer mixtures, is exceedingly timely. In looking
over it, it is hard to believe that anythingof importance
has been omitted. The dispenser who wishes to be well
up in the times cannot do better than to use such works
as the present with its exhaustive formule. The author
believes that druggists should prepare their own sirups
and thereby acquire a reputation for selling fine soda
water. He also states that pure fruit juices have almost
entirely superseded artificial fruit essence sirnp, This,
of course, i8 a result strongly to be wished for, and the
author is pronouncedly in favor of the practice.

&~ Any of the above books may be purchased through
this office. Send for new book catalogue just pub-
lished. MoNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

MARCH, 1893, NUMBER.—(No. 89.)

TABLE OF CONTENTS.

1. Elegant plate in colors, showing an attractive dwell-
ing at Springfield, Mass. Floor plans and perspec-
tive elevations. Cost $9,750 complete. E. L.

. «Chesebro, architect, Springfield, Mass.

2. Plate in colors showing the residence of the Hon,
John J. Phelan, at Bridgeport, Conn. Two per-
spective views and floor plans. Mr. A. H. Beers,
architect, Bridgeport, Conn. An excellent design.
Cost $6,000 complete.

8. A dwelling at Springfield, Mass., erected at a cost of
$4,000 complete.  Perspective views and floor
plans. Messrs. Granger & Morse, architects, Spring-
fleld, Mass. A model design,

4. A cottage erected near Brighton, Mass., ata cost of
$2,800. Floor plans, perspective view, etc. A. W.
Pease, architect.

5. Engravings and floor plans of a residence at Green-
wich, Conn. A beautiful design in the Colonial
style of architecture. Mr. W. S. Knowles, archi-
tect, New York.

6. A dwelling recently erected at Brookline Hills, Mass.,
at a cost of $5,300 complete. A picturesque de-
sign. Perspective elevation and floor plans.
Messrs. Shepley, Ruton & Coolidge, architects,
Boston.

7. Sketch of a tasteful design for a three-family cottage,
to cost aboutj $4,500.

8. Plans and elvations of an English cottage of quaint
and pleasing design.

9. View of the Fifth AvenueTheater, New York. A
splendid example of modern architecture in the
style of the Italian Renaissance. Together with a
portrait and biographical sketch of Francis H. Kim-
ball, architect, New York City.

10. Misscellaneous contents : Pavingestimates.—World’s
Fair items.—Painting the W-rld’s Fair buildings.—
Drawing instruments for colleges, etc., illustrated.—
A tasteful fireplace design, illustrated.—An improv-
ed steel spring hinge, illustrated.—Vegetable growth
in water mains.—American machinery in London.
—A foot radiator valve for hot water radiators, il-
lustrated.—New tin plate plant.—An improved fur-
nace, illustrated.—Cincinnati woodworking ma-
chinery.—An improved door hanger, illustrated.—
A big heater company,

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

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. 'Soid by
all newsdealers.

MUNN & CO., PUBLISHERS,
861 Broadway, New York.
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The charge for Insertion wnder this head is One Dollar a line
for each insertion ; about eight words to a line. Adver-
tisements must be received at publication ofiice as early as
Thursday morning to appear in the following week’s issue

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

*U. 8.” metal polish. Indianapolis. Samples free.
Bicycle patent for sale. * B.,” carrier 10, Buffalo, N.Y.
Improvediron planers. W. A. Wilson, Rochester, N.Y.

Patent Open-Side Planing and Shaping Machines.
Pedrick & Ayer, Philadelphia, Pa.
For Sale—Patent 486,329. Address H. E., care box 66,
Jackson, Mo.
Steam Hammers, lmproved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon. 24 Columbia St., New York.

Stow flexible shaft. Invented and manufactured by
Stow Mfg. Co., Binghamton, N. Y. See adv., page 111.

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

Centrifugal Pumps. Capacity, 100 to 40,000 gals. per
minute. Allsizesin stock. Irvin Van Wie, Syracuse, N.Y.

To Let—A suite of desirable offices, adjacent to the
Scientific American offices, to let at moderate terms.
Apply to Munn & Co., 361 Broadway, New York.

Fine Castings in Brass, Bronze, Composition (Gun
Metal), German Silver. Unequaled facilities. Jas. J.
McKenna & Bro., 424 and 426 East 23d St., New York.

Hydrocarbon Burner (Meyer’s patent) for burning
crude petroleum under low pressure. See adv. page
381. Standard Oil Fuel Burner Co., Fort Plain, N. Y.

The best book for electricians and beginners in elec-
tricity is *“ Experimental Science,” by Geo. M. Hopkins.
By mail, $4; Munn & Co., publishers, 361 Broadway, N.Y.

Kennedy Va ve Mfg. Co., manuf’rs of brass, iron gate
valves, patent indicator valves, fire hydrants, globe, an-
gle, eheck, radiator, and safety valves, 52 Cliff St., N. Y.

For the original Bogardus Universal Eccentric Mill,
Foot and Power Presses, Drills, Shears, etc., address
J.8. & G. F. Simpson, 26t036 Rodney St., Brooklyn, N. Y.

$15,000 stock for sale in the McKinley Air Engine Com-
pany at par, if taken at once. Full particulars by mail.
Lyman, Paine & Co., 1013 Tacoma Building, Chicago, Ill.

Canning machinery outfits complete, oil burners for
soldering, air pumps, can wipers, can testers, labeling
machines. Presses and dies. Burt Mfg. Co., Rochester,
N.Y.

Competent persons who desire agencies for a new
popular book, of ready sale, with handsome profit, may
apply to Munn & Co., Scientific American office, 361
Broadway, New York.

Specimens of detachable opera glass handles that were
on sale or in use more than 12 years ago will find a pur-
chaser at good prices for the first 10 specimens that
are offered. Address X. V. B. & Co., box 773, Scientific
American office New York.

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

HINTS TO CORRESPONDENTS.

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

References to former articles or answers should
give date of paper and (i)age or number of question.

In%lliries not answered in reasonable time should

e repeated ; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to re II;ly to all either by letter
or in this departnent, each must take his turn.

Special Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Suﬁplements referred
to may be had at the office. ice 10 cents each.

Books referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(4707) F. L. asks : Can you tell me the
weight of the heaviest steam hammer in fhe world?
By this I mean the hammer alone, with nothing con-
nected, such as ram or piston rod. I should also like to
know if the power is only used to raise the hammer
when working, or is it used also to strike the blow as
well ? A. The weight of the head alone of the 100 ton
Creusot hammer, the largest, is said to be 60 tons, the
whole weight of piston rod and piston bringing the
weight up to 100 tons. The hammers of this class are
rated by the total weight of the moving mass. See
interesting details of the great hammers in ScreNTIFIC
AMERICAN SUFPLEMENT, Nos. 488 and 708.

(4708) C. M. C. says: If we anneal cast
steel several times, it will not harden. This I know by
experience. Do we add carbon, or diminish ? A. In the
ordinary method of heating steel many times, enough
carbon is supposed to be lost from the surface layer to
prevent hardening. Thereis also a change in the crys-
talline structure of the steel by which the combined car-
bon becomes graphitic and thus prevents hardening.

(4709) C. S. asks: Will you please give
me information as to cost of patching of shaft of steam-
ship Umbria, as I had a dispute as to its cost. A. The
repairs made in New York are estimated to have cost
about $4,000.

(4710) G. B. E. writes : Can you tell me
the size, and where the largest telescope lensis? You
will confer a very great favor if you can and will answer
this for me. A. The largest telescope lens is 40 inches
diameter, now in process of finishing at Alvan Clark’s
Sons, Cambridge, Mags.

(4711) G. F. asks: Will a twist drill cut
better with or without oil, and which is the most eco-
nomical; (through cast steel)? A. Twist drills cut best
with oil in wrought iron and steel. Dry in cast iron.

(4712) L. M.—The berries of the Phyto-
1acea are not exactly poisonous, but they poseess emetic
properties that render them unfit for human food,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

February 21, 1893,
AND EACH BEARING THAT DATE.

[See noteat end of list about copies of these patents.]

Acid, regaining sulphurous V. Drewsen......

Alarm. See Bell alarm. Burglar alarm.

Alkaline metals and metals of the alkaline earths,
manufacture of chlorates of the, Gall & De

Villardy de Montlaur........c.ccoeveueerennnecenss 492,003
Armature cores for electric motors or dynamos,
constructing, A. mith..........ccceeeines 492,244
Armature core maguetic T H. Hicks............. 49
Armature, multipolar dynamo electric machine,
Dorman...........oiiiiiiiiiiin. youro. 491,990
Asphaltic mastic, secnrmg. L. Haarmann .. 492,197
Automatic furnace, F. wild............. . 492,175

Axle box, car, Rader & Hunter
Axle bSox thtl)fle’ P. fDla)msereau
B: ee Moth-proof bag.
3§g fastener, J. BV Vaughan
Baling press, J.L. Madden..........
Band cutter and. feeder, J W Tripp

asket, folding, C. C. Egerton.....

Bed attachment A.C. 1erenga 492,249
Bod bottom, A. A. Cameron 492,135
Bed brace, D. P. Poole A

Beer, making, C. Rach.
Beer, manufacture of,

B H alarm, electmc. G. L. Reenstier

Bell, door, C. E. Van Wormer.
Belt’ tlghtener J. L. Ulsh
Bicycle gear, E. Gundela

Bicycle saddle, W.
Binder for sheet muslc, ete.,
Bit. See Bridle bi

Blacking outﬂt A. C. Barler.. -
Blank cutting machi lue '1‘ F. Ty
Blind stop, L. C. T h

Board. See Knee dmg and cooling board.

Boiler. See Hot water boiler. Steam boiler.

Boiler fire box, steam, M. E. Herbert............... 492,290
Boiler furnace, steam, B. H. Dear.... .. 492,148
Bolt threading machine, F.S. Cook 492,140
Bottle holder, ink, D. B. Corley......ccccuee. 492,143
Bottle package or %ackmg box, A H.

Bottle stopper, B Int

Bottle wrapper, A. F. Meec
Box. Letter box.
Bowl, wash, A. P. Creque,
Box naxlmg machine,
Brace. See Bed brace.
Brick kiln, L. Youngren........ceeeeeieieeennnnns
Brick or tiie kiln, L. .
Brick or tile kiln, E. F. Stephenson.
Bridle bit, Sears & Lindsey. .
Broom corn stems, device for grading, C. R. Lee.. 492 032
Brushes, ete., making metal mounts for, A. Wolff 49, 177
Brushes etc., making sheet metal mounts for, J .

. 402,216
Buck]e, G M. Aylsworth .
Buggy top, folding, T. P. Chamberlin. .
Burglar alarm, electric, J. Kamsler.......c..c...... . 4
Burner. See Gas burner, Smoke burner.
Burner for lightin%vor heating with natural or

artificial gasi, Zeigler

Butter worker,
Cable gripper, J. Walsh, Jr..
Cake machine, J. H. Mitcheil..
Camera. See Photographic camera.

Can, W. Pratt.........ccoiiiiiiiiiiiiiiienincrnneenns 492,105
Can receptacle, F. H. Page 492,11

Gant hook, D. W. Reed.. L 492107
Car, A. S. ha........ . 4R
Car’ couplmg. Baum & S 492,376
Car coupllng, F. Bender. 491,976

Car coupling, T.H . Brow: 492,370
Car coup ng L. Davis, Jr g
Car coupling, H. G. Field 91,
Car coupling, J. B. Grang

Car coupling, W. Kelso..
Car coupling, W. P.

Car coupling, S.
Car door, A. S,
Car, grain, A. L. Whitcos

Cartridge filler, L. R. Smith. .
Cartridge reloader, Chambers & Gruver
Case. See Cigar case. Gun ca:

Cash register, T. Long........... cereenes cereenees eer 4

Car grippers, apparatus fo:

ping cable, Pendleton & Tiers 492,103
Car. hand, W. Ran olph ....... 492,337
Car motor, street, J. 492.274
Car platforms, foldlng gate for, H. Cochran
Car, stock, J. M. Burton..........c.ccvvvennns 492 344, 492345
Cars, electric motor and controiling apparatus

or, b7 0] ... 491,982
Card stacking machine, C. A. Wright.. . B
Carpet _stretcher and tacker, combined, . L

McDivitt. .. 492,045

Casing spear, P. H. MacK.................... 492,371
Cask steaming apparatus, J. M. Chambers 492,
Cattle loading and unloading device, P. Frled- o002
Ceiling or wall, E. Reis, 4
Chute, coal, J. 1

Cigar case, G. Westacott.

Cigar wrapping machine, G. Hesse

Cig%rebtte Pa[;)er, machme for manufacturing
u

sas an
Cloth folding machlne, R.T. Smith
Clothes drier, R. Z. Curtis...........
Clothes drier, Hines & Glbson
Clothes line pulley, E. Fauteux.....
Coin and slot mac ine, C.
Collar fastener, horse, T. ges

Colormg matter from fustic and preparmz same,

T. Austen
Combing machme, wool, J. & T. Sharpe
apparatus for dynamo electrlc ma-
oughton & White
motors,

4492,169,
Commutatin,
chines,

ams
Concentratmg G d X
Confectionery, machine for coating
Holmes.. 492,205
Cooker, steam 492,195

oty .
Cookmg and smoklng ap

Cooklng nt m
Cooler. See Milk cooler.

Core spindle, J. McAdam: 492.226
Corset, E.L. Smith.. 492,172
Cotton bag carrier, A. . 492,028
Cotton h es. system of tracks for tr

W.W. Bierce.............ceeunnn .. 492,319
Cotton plcker Call & Clough.. .. 492 '378
Cotton press, W. T. Bessonette..................... 492,132
CouphnF. See Car cnupling Thill coupling.

Troiley wire coupli ng
Coverholder, M. A. GT€eN.......cvveeenruneruraennss 492,329
Cragons machine for making school, L. V. Mcul- 192361
Crozing machine, H. Campbel . 492,137
Cultivator, E. A. Ovenshire.. .. 492,307

b box cover, D. O’Neil . 492,221
Cutter. See Band cutter. Potato cutter.
Cutting tool, surface, J. H. S 492,310
Dental cement. producm% hel.. 492, 056
Dental engines, fiexible shaft for, A.W.Browne. 492266
Desk, portable, O. H. n,e ......................... 92316

Diggeér. See Potato digg
Ditching and grading machme G ‘W.Dye.
Draught equalizer, [rons & H
Drain pipe, A. W. C
Drier. See Clothes drier.
Drier, T. & H. Smith.... ..o.oviiiiiaiireiiiiimna
Drill.” See Grain drlll Press drill.
Drilling machine, J. T. Snyder..
Drilling tool, Bogers & Runyan
Dustpan, M. 'E. Minor. ........
Dye, violet azo, M. Ulrmh (r)..
Electric elevator, F. E. Herdman
Electric machine, dynams
Electrical indicator, H. J. H h
Elevator. Electric elevator
Elevator guard A. Elliott
Elllpsograé) , H. R. Corkhill, Jr
Engine ee Rag engine. Rotary engine.
tion engine.
Explosive compounds, pre arlng, B Lepsiu:
Extension table, Graaff &
Eyeglasses, Rlchard Jr, & Blanchar
Fastening device, J. M
Feed roller, A. M. Va ught
Fence, J. C. Simmons..

J.
Fence, flood, G.
Fence machine, wire, J.
Fence post, J. B. Hodson

Fonoe wire atretcher, I, Durt.
Fences, apparatus for wiring w

492,088
492,278
1328

mor.
File gauge and clamp, J. Storm
Film measuring and cutting dewce, F.J. Harn-

. A. Bunnell.
Filter, J. E. Hill
Fire escape, 1. H. Athey..

Fire hose nozzle, spr
Fish trap, W. H. Tinsley.......................
Floor clam%{A J. Greeley
Flour bolt, M. W. Clark........
Flushing tank L. M Krouse
Fly screen, W. P, Hellings,.........
Fly switcher for horses, C. Hayner...
Foot warmer, electrical, W. E. Ulmer
Form, bust, B. Bettingen

mg “device for, 3.

Fumes, apparatus for condensing, F. Mueller.. 492,225
Furnade. See Automatic furnace. Boiler fur-

nace. Gas furnace.
Furnace, S. P. Hutchinson.......... P . 492,020
Furnace, C. Streufert 492,066
Furnaces, aps;aratus for moistening theair in| ot

air, J. A . Jeffery. . .ooviiiiiiiiiiiieereniieenannens 492,296
F‘urnaces, coué)lln% device for trays for anneal-

ing, J. M. Chatfield............cc.cevvviiiiiiannn 92,190
Gauge. See File gauge Saw tooth gauge.
Garden %ool M. rIt’o ers 492,364
Garment, suppo;
Gas burner, WL Mithell ;.. 192,041
Gas engine ignitor, C. W. Weiss 492,126
Gas furnace, J. H. Tuffs. ...... tecsrsecnsonnnes 492,367
Gate. See Sliding gate
Gate, C. H. Russell.. 492,237

Generator, F. M. Reed.

Gold from its ores, extr: 492,221
1d, recovering, J. Blair.. 492,133
Governor safety stop, engl 492,
Governor, steam engine, R. Allison 492,254
Grain drill, E. H. Grafunder. 92,

Grain separatcr F. F. Landi
Grain spout, F. B. Giesler.

Grease trap, N., Jr., & P. J.

Guard. See Hievator guard.

Gun case, C, N, Markle 492,304
Gun, m: 492,212
Hame, 492,157
Hanger. ‘See Hat ha_nger Lamp hanger.

Harness, F. C. Kimba
Harrow, E. E,
Harrow teeth, hol
hart
Harrow tooth holder, A. B. Fa
Harvester sheaf re| lster J P.
Hat hanger, F.L. JOhN8OD....0cetietiennines .
Hay rake and tedder combined J. M. Spangler...
Hay rake, horse, J. .
Hay stacker, W. J. Smith
Headlights, suznal attachment for locomotive, B.
H. MCCRITL. ovviee creveneiiinieeeieiiseeeen ceeee.. 492,334
Heater. Bee Milk heater. Steam heater.
Heater, W. J. Jackson
Heel calk, J. DOlan.....cccoeiiiiiiiiiiiennnniienennns
Hook. Sée Cant hook.
Hoops, manufacture of, B. J. Cochran
Hose clamp, J. Nag€........cceeveeennns
Hose patch, Otis & Harper
Hose reel, W. A. Kirby......
Hot air register, J. H. Reese....
Hot water b011er, M. E. Herbert.
ce creeper, J. K. Comfort.
ncubator, D.
ndex, mechanical, A . E. Carlson
,nd;ealtort See Electrical indicator.
n
Kiln. See Brlck kiln. Brick or tile kiln.
Kneading and cooling board, C. Bingham.......... 491,977
Knife. See Pocket knife.
Labeling machine, A. M. Donally 4
Lamp cut-out, incandescent electric. T. A. Edi-

Low water

Lamp. duplex electric arc, B
Lamp, electric arc, H. Harper,
Lamp, electric are, J. Thompso:
Lal:;:lp hanger, elect: incandes:
Lamp, hangi
Lamp, incandescent | gas, Jac!

Ia m street, C. W. Bodkin.
Lamxs, coatmg condu ctor
L 1lson

amps pole st

H‘. R. Silliman

Lathe, wood turnin,
Lawn rake, J. Nase. ..
Lemon squeezer,(‘ ‘W. Barre!
Letter box, F. G. Ko lenber
Light. See Skyligh
Lightning conductor and arrester, A. B. Lyman.. 492,219
Lock. See Valve lock.

LoCk, W. Dreyer......ccoooiuneiinnannnnnsannacnns 491,991
Locomotive sand box, L. T. Slaughter............. 492,058
Locomotive smokestacks, draught regulator for,

F. Strattn e .. 492,246
Loom, G. 8. C

Looms, Jncquard harness evening mechanism
for, R. T.Markee...........cooeeeeiiiiiniiineinns ,038
Low water indicator for boilers, W. H. Rodgers 492,236
Lubricator, A. R. Hoy. 492,018
Lubricator, E. H. Lunken. . 492,691
Lubricator, J. U. Zurlinden. . 492,252
agnetic tool, J. F. Standiford 492,241
Map, educational, M. M Gillam.. 492,
Marker. land, G. W. & B. E. Gooch 492,006
asonic tool, J. G. Faulds. .......... 491,997
atrix drylng machine, G. A.Davis......cc.eevunen 492,147
etallic compounds, electric reduction of refrac-
tory, T.L. WillSOD.. ..ccccvviiiiennierennnnens . 492,371

Milk cooler, Beck & Reilly
Milk heater, Jonsson & Berg
Mill. See Rolling mill. Wlndmlll.
Mop, J. T. Satterwhite
Mosquito canopy, W. H.Johnson.
Moth-proof bag, C. A. T
Mot See Car motor.

Mucllaee bottle tip, W H. Underwood.
Nest, hen’s, J. L. McKnight
Non-heat ¢onducting composition,
Non-heat conductm% composition for coatlng

boilers, R. V. M
Non-heat conductin,
boilers, ete., R.

Nut lock, E. Poole..
0il cup, J. U. Zuarlin
Organ, reed, J. P. Caulfi
Packing, hydraulic, H.V.
Padlock, F. W. Schultze...
Pan. See Dustpan.
Paper. a aratus for making bundles of toilet,

com};’aéiiié'n' feieeeniaees
Mattison

Paper feeder, H, Smy:
Paper feeding attachment, N

492,218

Paper making machine, A. ’N. Kldder 492,209
Pencil sharpener, A. H. Fancher.. 491,996
Pencil sharpener, W. G. Price 492,336
Pendulum ball, A. M. Lane . 492,08
Penholder, G. Pellinger...... . 492,102
Phosphate washer, W. A. Beaty 492,162
Photograph exhibitor, J. Dewe 492,149
Photographic camera, A. Klay........ .. AR
Photographic objectlve, A. B Parvin.............. 492,
Picker. See Cotton picker.
Pictures on textile fabrics, making colored, A.

Ophoven................... 92,362
Pinch ba.r, Lombs & Frates..
Pipe. See Drain pipe.
Plpe cores, apparatus for moulding, L. W. Ander " oL
Plpe cou?llng or fitting, G. W. Harrington..
Pipe, tool for cutting lead-lined iron, G. W Har-

rington 492,158
Planer, plow beam, G. W. Ream...........c........ 92,338
Planing machine sheathmg lath attachment, T.

H. BrOowWD......cccvoneeeiennnns 492,369

Planter, R. Murphy........
Planter, potato, Ih e & Rothe
Plastic material, machine for moulding oval or

other shapes from, Hunter & Clark. . 92,206
Plow, Gladney & May P 92,283
Plow and harrow, combmed B. D. Moser . .. 492,043
Plow, garden hoe, C. C, itockard Sr . 120
Plug or stopper for lavatory apparatus, J. W.

Hale......ooovvveiiiiinniann . 492 012
Plumber’s trap, Barry Jr .. 260
Pocket knife, Ii Brigham. . 492,084
Post., See Fence po! ost.

Potato cutter and glanter, J.J. Simon.... . 492,243
Potato digger, A 491,981
Potato digger. E. A. Hoﬂmann 492,016
Potato digger, H. Krebs......... 492,332

Precious metals, recovering, W.
Press. See Ba
Press drill, J.

Pressure regu
Pressure regu

Printing press delivery apparatus, 492,05
Printing, screen for photome hanical

Levy.. 492,333
Pulp scree: 5 492,039
Rag engine, H. Schulte 492,239
Rails for use on commo!

. 492,365

B&ll » F. B. Rae . 492,106
Railway. conduit, electrlc. F. W. Brann. m,zss
Railway crosslng, J.R. P e 492,228

Rallway heating sppmtua, N. W, Wiliames.. ., 62120
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Railway signal flag, E. 8. Piper............cccuueee.. 492,229
Railway switches, trip for automatlc, Morris & 192,042
Railway tie, metallic, A. W. Straub.. 9212

Rallway train arrester, automatic, J. 1

ake. See Hay Lawn rake
Reapers, endless sickle for, T. H.
Recorder. See Time recorder.
Reel. See Hose reel. Twine reel.
Reel supgort and wire stretcher, combined, T.
Fitzgibbon . 492,
Refrigerator, M. M. Harr!
Rems er, See Cash register
egister. Hot air register.
. See Pressure regulator.
SIMONBON. . ..cuuuiiiiiiiiiiiiinnsseseeennnn 492,067
See Feed rol er. .
Rolling mill, F. I. Freeman..
Rolling mill plan W. Garreti
Rotary engin e, F. Meyer etal.. .
Sand, ae%ermg machines, revolvmg head C. A

Harvester sheaf

aw, drag, Clay and Rucker, .
aw guide, Johnston & Sandberg . 492,
aw, pruuinz, F. P. Brewer..... . 491,980
law tooth gauge,J. F. BTOWer........cco0iieeeninns 492,187
jcouring, polishing, and buffing machine, com-
bined, N. Nel8OD....cuueeerenneeerenncasnas PO 492,099
Screen. See Fly screen. Pulp screen.
creen, F. Wagner 492,073
-—--"---, 0. Erickson
eeder, E. D. Mea .
eparator. See Gran separator. Steam sepa-
rator.

Sewing machine ruffling attachment, L. C. Wing.
‘machine for grinding

Shafts and their cou l_{)lings,
pulley, P. Meda
Shears, C. Hamann. .
Sheave or wheel, rope, ;
Sheaye, purchase block, . Keef:
Sheet metal vessel, F'. A, Walsh
Sheet metal vesse'ls, machine f
Walsh..........oooiiiiennnnn
Sheet metal ng machine,
Ships’ bottoms, covering for, . D. Mot
Shoe, W. P. Bradford..........
ikyllght J. G. Pennycuick..
Sliding gate, A. C. Freshour
Smoke burner, J. B. Barn .
oldering machine, can, A W Livingsto
ole slotting machine, P. Bradford.
Spectacle eye shield, J. D Warren.
)pinning spindle, T. 'VVrigle
Stand. See Umbrella stand

Starching machine, C. ¥ DE...ivseeennnenns vessen 402,311
tave crozing machlne, H. Campbell 492,138
eam boiler, C. P, Adams............. 492,253
eam boiler. sectional, N. A". Boynton .- 491,979
eam heater, C Wakeman 4

eam separator, A. J. Wrighi

team separator, safety, A .J. Wright 99
one dressing machme, Lind & Gustafsson 492,033
tone gathering machine, C. J. Clar] 491,984
top device, T.A. Edison. 491,993
topper. See Bottle stopper.
tramer and elevator, sugar cane juice, J. C. 19295
traw stacker . H. Seebeck.. 492,113
uspender end cast-off, G. B. Adam 492131
spender fastening dévice, J. F. Molloy . 92,
witch, See Telephone switch.
lable. See Extenslon table.
Tag, Buck & Barnes..........ccooviiveeiiinnnneeennns 492,085
Tank. See Flushing tank.
Tanks, construction of, W. Forgie.................. 92,001
'Pelsphone call apparatus, automatic lndlvidual 2,110
Telephone switch, magneto, W. Humans. . 492,019
Thill coupling, R. Fawcett............... 492,327
Thill coupling, A. Hummer. 492,203
Tie holder, F. ‘Heavener 492,202
Timepieces, compensatlon balance for, , 184
Time recorder workman s, F. H. Bolte ,918

Tongs and wrench, p: g)e H. Hammon
Tongue, vehicle, W. H.

Toy, W. V. Snyder

Traction engine, G.
Transom lifer, E. E. Wolf
Trap. See Fish trap. Gre

Tric{cfe, ‘W. V. Snyder.
Frolley wire coupling,

Trousers stretcher and shaper, H.
Truck . Corelis.
Truck for street calrs, supplementary, B. Price.... 492,230

Tub. See Washtu

Turnstile, remsterimz. C P Gott .............. oo 492,353
Turntable, G. Van Wegenen......... 492,069
"Twine reel and holder, J B Holmes.......... 492,162
Twisting and cop wmdlng machlne, C.C. Klein... 432,211
Type setting machinery, Kay.. 492,164
Typewriting machine, S Copeland 492,141
Umbrella, folding, E. C. Phll]lps 492,048
Umbrella'stand, H. C, Merker.. 499359
Undergarment. 'J. A. Scrlven ....... . 492,055
Valve, direct-acting engine, F. A. Burnham. . 492,188
Va,lve, fluid pressure, H. G. Mannlng 492,372
Valve ea.r, F. Lepley ....... 492,
Valve lock, G. M. Tower..... 492,313
Valve, relief W = Phil]ips 492,168
Valve, rotary, F. W. Bruce...... 492,
Vehicle, two-wheeled E F Morse 492,224
Vessel, sailing, N. C. Jessup....... . 492,
Vetermary appliance, W. Bryde: . 492,
Veterinary surgical |natrument F J. Hegart . 492,288
Wagon attachment.J.S. Pi . . 492,049
Wagon body, Long & Henry . 492,
Washer. See Phosphate washer

Washtub, J. G. Badia

‘Water suppl system C E. Emi
Well batler, H. G. Smi £

‘Wells, special point for tubular, F. 92,18
Wells, stand point for tubular, F.A. Barrett 492,182
Whee . Fisher.. 492,24
Wheel, E. L. Howe.. 492,017

Windmlll H.B. McCos i
Windmill T. O. Per;

ter
Wire stretcher, T. Weese
‘Wood, vuleanizing and drying, C. How:

DESIGNS.
Badge, H. F. G. Fuchs.......cccccevuueene . 22,226
Bail ear, W. C. Winfleld 22,236
Buckle front, C. R. Harris 22,225
Carpet, W. M. Daintrey 22,235
Dish, C. E. Haviland. ...... 22,230
Dish, cover, C. E. Haviland.. 22,231
Globe bholder, E. J. McEvoy. 22,221
Plush f abrlc, J Schoﬂeld 2,233
Sink an Graham. 22,238
Spoon, K. F. H . 22,229
Spoon, G. B. K lleﬁ 2,928
Toy savings bank, Dllllngham 22,232
Woven fabric, W. F. Smith......... . 2,24
TRADE MARKS.

Ale, Christian Feigenspan..........ccooeeeeeeeeennnns 22,498
Beer, lager, Henn & Gabler Brewing Company 22,499
Beer, lager, E. Tosetti Brewing Company.. 22,600 -
Burlap ags, John C. Graflin Company. 22,489
Canned fruits and vegetables, Hoopeston Canning 22,40
Chemlcal substances and mixtures, certain named, s 0o 403
Coal, Newell Coal Compa ﬁ ........... T R503
Currycombs, Holgate Brothers Company 22,
Gloves,J. & M. Lehman.................... 22,
Hats and caps, H. M. Silverman Company. 22,
Knitted undergarments, A. N. Loeb & Co 22,
Liquors, fermented and spirituous. Brockbank & oo

Mellor.

Medlcated cough drops, N. W, Stiles..
Metal polishing com ound A L Jafigar.
Papers, water proof, Bird & Son
Soan, toilet, Stearns & Gomo ......
Stays or corsets, R. R. Ap lgleton
Suspensorxes,Chambers ro. & C
Tubs, pails, buckets, keelers, measures,

- kanakins, Mann Bros.............
Undergarments, A. N, Loeb & Co.
Underwear, W. Ben, er Soehne..
‘Whiskies, J. Olwell
Wood preservative, Mica Roofing Co

3 2353
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A printed g}?pv of the s 1:ﬂcation anil dtraiwmglo'f;
an; tent in the foregoi ist, or any patent in prin
iss¥1e’d‘ sinece 1863, will %e I;%rmshed from this office for
25 cents. In ordering plesse state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian aatents may now be obtained by the in-
ventors for any of the inventions named in
oing list, prov‘lded they aresimple. at a cost of $10 each.
oomplicated th 11 be a little more. For full
mstruct.lonl sddreu Munn & Co., Broadway, New
York. Other foreign patenu may also be obtained,
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“Wovertisements.

Inside Page, each insertion - - 75 cents a line
Back Page. each insertion - - - - $1.00 a line
The above are charges per agate line—about eight
words per Jine. This notice shows the width of the line,
and is set in agnte type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
went, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
wmorning to appear in the following week’s issue.

“ Star™ Screw Cut-
Foot Lathe ting Auto-
Swings matic Cross
in. A Feed, ete.
Scroll Saws, H Catalogue
Circular Free
Saws,Lathes] of all our
Mortisers. Machinery.

Seneca Falls Mfg. Co. 695 Water St, Seneca Falls, N.Y,

The Sehastian-May Co

Improved Screw Cutting

Power i L FL O
Power

Drill Presses, Chucks, Drills, Dogsg
and Muchinists’ and Amateurs
Outfits. Lathes on trial. Cata=
logues mailed on application.

1635 to 167 Highland Ave.,

SIDNEY, OHIO.

LIGHTNING WELL-SINKING

MACHINERY MARUFACTURERS.

Hyrdaulic, Jetting, Revolving, Artesian,
A\ Diamond Prwtmg Tools, Engines, Boilers,
U\ Wind Mills; Pumps.” Encyclopedisa, 1,000
engravings, Earth’s Strata, Determi-
» nation quality water;mailed,25¢c.

The Ameriean Well Works,
Aurora, Ill,

11& 18 8. Canal
St.y hieago, Ill,

AURORA.

General Office

Works and

Dallas, Texan

91 & 92 WATER STREET,
Pittsburg, Pa.,
Manufacturers of everything needed for
ARTESIAN WELILS
for either Gas, Oil, Water, or Mineral
Tests, Boilers, Engines, Pipe,
Cordage, Drilli ools, ete.
Illustrated catalogue, price
lists and discount sheets
on request.

ICE-HOUSE AND COLD ROOM.-BY R.
G. Hatfleld. With directions for construction. Four

engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 39. Price 10 cents. To be had at this office
and from all newsdealers.

UFFEL&ESSER -
NEW YORK
A AND CHICAGO.
‘Patent Tri ar and flat
Paragon Scales, the best and
. most convenient. B ood
cales, Paper scales. S eeé%
8

= sca.lestoordex- Scales
IMPROVED

ENGINE LATHES DESIGNS

Also Foot Lathes, Tools and Supplies. Catalogue Free

sebastian Lathe Go- 120-122 Culvert Street

CINOCINNATI, OMIO.

BARNES’ WATER EMERY
TOOL GRINDER

Has no pumps,
no valves. No
piping required
to supply it with
water. Always
ready for use.

Simplest in con-

struction, most
_efficient in oper-
tion. Send for
“Catalogue and
" Prices.

W. F. & JOHN BARNES CO.
1999 Ruby Street, Rockford, lil.

'*ECONOMY IS WEALTH.”

Canvassers waiited to sell the New Mo-
+del Hall Typewriter, Why will
peop'e buy a$100 machine when 30 will
purchase a better one} Send forillustrated

%
[

MODERN

N catalogue and terms to County Agents.
Address N. TYPEWRITER CO.
611 Wuhxnzwn Street. Boston, Mass.
Mention Scientific American,

Steel Tvne fur Writing Machines,

J.D. MALLONEE, M’f’r, STOCKTON, N. Y.

VANDUZEN °3&7" PUMP

THE BEST IN THE WORLD.
Pumps Any Kind of Liquid,
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

10 SIZES.
200 to 12000 Gallons per Hour.
T to 875 each. Address

TIIE VANDUZEN & TIFT CO,,

102 o 108 E. Second St., Cincinnati, 0.
TRADES UNIONS, THE TENDENCY

of.— By Herbert Spencer. An able paper, pointing out
che great difficulties of dealing with comple® social
questions. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 801. Price 10 cents. To be had at this
office and from all newsdealers.

2|2 FAg STEALL AOKET
FrD WATER B

BOILS THe WATER
WM BARAGWANATH & SON
CivISION ST

CHIC

STATIONARY
and PORTABLE ~

Motor for all

Model 18%2.

No Soot, No Smoke. No Coal, No Engineer.
We alse manufacture IMPROVED GAS ENGINES.
&F" Our Motors will be exhibited at Columbmn Ex

J. M. GROB & CO., Mfrs. LE

PETROLEUM MOTORS. ~ Bsué’ms

The most Reliable, Compact, and Economical

Industrial Purposes.

Portab]e 0il Engine,
Shipped ready mounted.
osition, Chicago, in Section F, No. 744,
end for illustrated Catalogue and Price List, Free.

LEIPZIG-EUTRITZSCH (CERMANY),

SPECIAL NOTICE!

Tvz& {J%ndsome photo-engraved display sheets
en
“Recen€ 1mprovements in Air Compressors,”
“Recent Improvements in Rock Drills,”
mailed free to any one who will cut out this
advertisement and mail it to us with his name
and address.

INGERSOLL-SERGEANT DRILL Co.

No. 10 Park Place, New York, U.S. A.

GENERAL MACHINERY FOR@

1 k\ ’
MininG TUNNELING.” ‘Vq,
QLARRN HRRANARDAD N O

RAND DRILLCo 23 Parx Prace e

—FOR—

FREE SITES TO SUBSTANTIAL
MANUFACTURING ENTERPRISES

in the rapidly growing towns of Virginia and West Vir-
ginia, situated along the lines of the Norfolk & Western
Railroad, possessing CHEAP IRON, CHEAP LUMBER,
CHEAP FUEL, and RAILROAD FACILITIES Address

J. H. DINGEE, 333 Walnut St., Philadelphia, Pa.

The AUTOGRAPHIC
REGISTER.

A labor-Saving
Business System.

Enforcing Honesty
and Accuracy.
Chicago Autographic Register Co.

150 E. Monroe Street,

CHICAGO, 1LL.

Send for catalogue & price list.

P

[ CATALO GUES FREE TO ANY ADDRESS

\k\‘“ f

ka':

NICKEL

AND

ELECTRO- PLATING

Apparatus and Material.
THE
Hanson & VanWinkle Co.
Newark, N. J.
81 LIBERTY ST., N. V.
23'S. CANAL STREET,
CHICAGO.

Improvement on
Our Little Wonder, of

Electric
Motors.

WITH ALL FORGED FIELD MAGNETS.
114 S. Tennessee St.,, INDIANAPOLIS, IND.

WM. GRAVER TANK WORKS,

(INCORPORATED.)
Manufacturers of Iron and Steel

STORAGE TANKS.

OFFICE,

= 3d Floor, Rookery Bldg.
) CHICAGO, ILL.

For STEAM, WATER,

Treasurer’s

} 72 KILBY STREET,
ce, OSTON.

F Au 'wo'rk Guaranteed.

CHAPMAN VALVE MANUFACTURING COMPANY,

MANUFACTURERS OF

Valves and G ates
GAS, AMMONIA, OIL,
GATE FIRE HYDRANTS.

We make a Specialty of Valvesfor Superheated and Idllgh Pressure Steam, 100 Pounds
ssure and
General Office and Works, IN I)RAN ORCHA RD, MASS,

ACID, Etc.; alse

Gisazol24 WEST LAKE STREET.
Send for Circulars and Prices. &8

those who use a STUB PEN. ASK
$1.00 per grosss. THE ESTERBROOK

N IDEAL STUB PEN=-Esterbrook’s Jackson Stub, No.442
A specially EASY WRITER, a GOOD

INK HOLDER and a DELIQHT to
YOUR STATIONER FOR THEM. Price,
STEEL PEN CO,, 26 John St.,, New York.

rators, Corn

tors, Oil, Gas and Va
ing and Roasti ng

PERFORATORS OF ALL METALS

For Cotton, Oil and Rice Mills, S“é

‘Works, Mining and Concentratin, as and Water Works, Elevators, Threshers, Sepa-
ellers. and all kinds of Grain Cleaning Ma.chmeri; Heavy Steel and Iron

Plates and Cylinders for Screenin, te:

or Stoves an

achinery. Perfor:

The Harrington & King Perforating Co., Chicago, and 284 Pearl 8t.,N.Y

r Houses, Distilleries, Phosphate and Fertilizer

Ore, Coal, Stone. For Filters,
a‘I’)ecml purposes. Special sizes
ed Tin and Brass.

Strainers, Ventila-
for Coffee Clean-

A, UNMIN UM
Tn all shapes. Manufactured by
Cowles Electric Smelting and Aluminam Co.,
Correspondence solicited. LOCKPORT, N. Y.

Ihe Mnselulmpmveﬂ Water Heater

GAS OR GASOLINE BURNERS.
Combustion Perfect--No Ventilating
Flue Required. Specially adaptedfor
Stationary Baths,Laundries,etc. May
be used in connection with waterserv-
ice or otherwise. Send 2c. stamp for
catalogue giving full exp:anation, also
illustrating 18 Styles of the celebrated

Moselv Self-Heating Folding Bath Tub.
181 M. 80.Canal 8t.,, Chicago, Ill.

MECHANICS’ TOOLS.

If you are interested in Tools as a manufacturer or
amateur, you should have a copy of our new cata-
logue. Our 1892 edition i8 a very elaborate and com-
plete book of 704 pages, handsomely bound in cloth.
The book will be sent to any part of the world, pre-
paid, on receipt of $1.00, and the money thus' paid
will be refunded with the first purchase amounting
to $10.00 or over. Every manufacturer and amateur
should have this catalogue, even if they do not in-
tend buying their Tools and Supplies of us.
MONTGOMERY & CO., Fine Tools,

105 Fulton Street, New York City, N. Y.

CARBUTT'S & DRY PLATES

a M

« “CELLULOID" FILMS.

Especially nda.%ted for Photographing Machinery and
er works of cons“ll.w'tI:OFlllAnD ES
MECHANICA
I)es<:1-1-1|)-t’,'1-:'eE Price List mailed free. For sale by all Dealers.
Manufactured by JOHN CAR
Keystone Dry Plate and Film Works, WayneJunc. l’hlladelphm.

MILLER & VAN WINKLE
EIEEL WIRE AND STEEL SPRlNGS

ny! hxil\h\lllhl\m N )

EMPERED G(lMPRmS_lG.\_i AEXTENSONSPRINGS ™
A SPEGIALTY.

'77'!"”V"”H"l”HVHH”HV[

THE ARMSTRONG MABHlNES,

For Outting Off and Threading Pipe.

For Hand
or Power.

No,1cuts off

and threads

1 to 3 inch.
No. 2

cuts off and

Our aim is to make
" these machines as good as
our Stocks and Dies, which are universally acknowl-
edged to be THE BEST. §#~ Send for catalogue.

THE ARMSTRONG MFC. CO,, Brldgeport, Ct.

THIS WIRE STRAIGHTENER

will straighten wire from
] 1-82 to14 inch diameter
and is nicely made and
well balanced.
PRICE $12.00.
CHANDLER & FARQUHAR,
No. 179 Washington Street, Boston, Mass.
F Send for Catalogue of Machinist Supplies.

ALUMINUM: ITS USES AND AP-
plications. A valuable and interesting article by G. L.
Addenbrooke. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. 859. Price 10 cents. To be had at
this office and from all newsdealers.

Low Prices. Send for

MINING

_AND_PROSPECTING TAUGHT BY MAIL

RAWING,
dents only need know how to read and write.

echanics, Arithmet begin, stu-
DIPLO’\IAS Awarded.

FREE Circular to The Correspondence School

of Mines, Scranton, Pa.

DRILL CHUCKS.

Write “THE PRATT CHUCK CO.,”
tree 1llustmted catalogue of POSTITT
CK =. showing the only perfect sysvem ever devised for
holding and driving drills.
Forelgn Agencies : Ph. Ronx et Cie., 54 Boulevard du Temple, Pari
“nado, NG.5, Bertin, Garmany. Selig, Sonnenthal & Co., 8 Queen Victoria

Clayville, N. for
VE D BIVING DRILY.

France. E, Sonnenthal,Jr., Nueu Prom-
Street, London, E. C., England.
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ON LY A Practical Little Book.
25 “HOW TO MAKE A | H"P.
CENTs | MOT 28 O M i,
Acveniod. |18 Parktoaex. v. BlECITICA] ReViEW
DELANEY’S

Expansion Packings
for Steam, Water & Ammonia
are best and cheapest.
DELANEY’S
Metalll}(‘:] Gaskets and

anges
make everlasting joints.

H. J. Delaney & Co. Mfrs.
Third & Fowler Sts., Milwaukee, Wis.

A Thoss Nomss Good Enaugh

Amélie Rlves, Hamlin Garland,
F. Crawford, Paul Lindau,
Jerome K Jerome, Catulle Mendés,
Edgar Fawcett, Francois_Coppée,

Julian Hawthorne, Anatole Fra.noe, Gte.. ete,
Ambrose Bierce, Mary J. Hawker (“ Lanoe Falconer”).

Well, they area few from a long list of distinguished
writers of fiction who are under agreement to write for
TowN ToOPICS (Weekly) and ¢ Tales from Town Topics”
(Quarterly). Each week’s issue of TOwWN ToPICS will
contain a short story and one or two chapters of anovel
from one of these great authors.

TowN TOPICS is enlarged to 32 pages, so that this
improvement—the introduction of the highest class of

stories—can be made without curtailing the many other
features of the journal, which have made it the greatest
weekly for the entertainment of men and women—peo-
ple of culture—ever published.

Tales from Town Topics. the now world-famed
Quarterly, will hereafter contain in each number, in
addition to the many excellent things culled from past
years’ issues of TOWN TOPICS, a complete original
novel. To secure the best, a prize of $1.000 is offered.

No one who enjoys the highest class of fiction, and
would be au courant with all that pertains to good soci-
ety, can afford to be without TowN ToOrICS every week.
There is so much interesting reading in it and in the
‘ Tales,” that a club subscription to both will supply
any fa,mll withabundant reading of the most enter-
taining chamcter all the year.

RATES.
Town Topics ger annum,$400 A trial subscrip-
tion for three months, $1.00

Tales from Town Topics, per number, 50 cents.
Per annum, $2.00.

Both Clubbed, per annum, $5.00.

To get beginning of these great stories, subscribe at
once through any book or newsdealer, or remit by
cheq ue money order, or registered letter to TowN TOP-
1C8, 21 West 23a Street, New York.

§F" Send 10 cents for sample copy TOWN ToPICS.

TEXE

ESTABLISHED 1845.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly—52 Numbers a Year.

This widely circulated and splendidly illustrated
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Reports on Infrmgements of Patents. All business in-
trusted to them is done with special care and prompt-
ness, on very reasonable terms.

A pamphlet sent free of charge, on application, con-
mmln%1 ull information about Patents and how to pro-
cure them; directions concerning Labels, Copyrights,
Designs, Pateuts, Appeals, Reissues, Infringements,
Assignments, Rejected Cases. Hints on the sale o
Patents, ete.

We also send, free of charqge, 8 Synopsis of Foreign Pa-
ient Laws, showing ‘the cost and method of securing
Patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway; hew York.

BRANCH OFFICES.—~No. treet, Pa-
nific Building near Tth Btroet. Wuhimmm sD. C

thereof, and liable to suit therefor.
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THE CQME}T‘ CRUSHE
EAT BALLAST '\"°OREBR€AK§

133 FULTON ST.
4 W.CHICAGO ILL.
& 2 WALLST. NEW YORK|
¥ Mention the SCIENTIFIC A

SCIENTIFIC AMERICAN SUPPLE-

ould Doors, Sas! and
MENT. Any desired back number of the SCIENTIFIC Blinds. Cope Heads to
AMERICAN SUPPLEMENT can be had at this office for match,
10 cents. Also to be had of newsdealers in all parts of Sam’l J. Shimer & Sons,

the country. Centre St., Milton, Pa.

LOVELL DIAMOND CYCLES

HIGHEST GRADE. LOWEST PRICES.
FOR LADIES OR GENTLEMEN

Pneumatic Tires, $115, $100, $85.
Cushion Tires, 105, 90, 75.

John P. Lovell Arms Co., Manufacturers
, BOSTON, MASS.
g Cycle Catalogue Free.

AGENTS WANTED

>No one ever wrote 1 000 Letters an Hour

that is, unless they first wrote one and then copied the rest on an

. EDISON MIMEOGRAPH

i Invented by Thos. A, Edison. For Daily Office Use in duplicating both handwriting and typewriting
Anybody can operate it. Simple—Compact  Cleanly—Cheap. Eundorsed by over 90,000 users,

nd Samples of \» ork sent free upon application. Manufactured only by the A. B. DICK.
( s(a.)ta;lolgaulcis}zz. lmklP~x. (B lu- n "o. Bnmch Ofﬂces, 47 Nassau St N Y Clty, 117 0 Flfth \t Phns,

W _TUE Moggr of g Century
3N

Can be used Any Place,to do Any
Work, and by 4ny One. No Boil-

\ No Fire! No Steam! No

Ashes! No Gauges! No Eng

"/ neer! A Dpertectly safe Motor .

" for all places and purposes. Cost

of operation about one cent an

hour to eachindicated horse power.

For circulars. etc.. address

CHARTER GAS ENGINE CO.
P. 0. Box 148, Sterling, I1l.

ENTSWANTED ¢, pjyg TOOLS WEveRYSyop,
noce. C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.US.A.—

Economy, lﬁellnbllity,
Simpliclty, safety.

sy

il

AND AGENCY.

ACTS “ae ron oo sivee woen
SEN'[I)"E ot PRICES

YOUR g DE 1S

SPECIAL PAGILITIES FOR MANNG MO
VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to the editor of the SCIEN-
TIFIC AMERICAN on the question of, the speed of ice
boats, demonstrating how and why it is that these cratt
sail faster than the wind which propels them. Illustrated
with 10 explanatory disgrams. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents.
To be had at this office and from all newsdealers.

An engineering work of great
magnitude and successful results. —
Profusely illustrated in March issue
of L Dryden’s Railway & Ma-

Lewis
Tine Gazette, Portland, Ore. 20c. Every-

issue n,plete with maps a.nd informae
tion about the Pacific Northwest.

EDISON INCANDESCENT LAMP

IS THE ONLY INCANDESCENT LAMP LAWFULLY  MADE.
All others infringe the Edison Pnten}s, and are counterfeits.
THE RICHT OF THE EDISON COMPANY TO AN INJUNCTION ACAINST

INFRINGERS HAS BEEN DETERMINER BY THE U. 8. CIRCUIT COURT OF
APPEALS. COPIES OF DECISIONS SENT ON APPLICATION.

GENERAL ELEBECTRIC COMPAINY.
BRANOCE OFFICEHS:
York E’g Atlantic Avenue

Arch Btreet......
401-407 Sibleg' Btreet
1333 F

Inter

nal Co.,M Broad Bt., New York.

© 1893 SCIENTIFIC AMERICAN, INC.

“IMPROVEMENT THE ORDER OF THE AGE.” 4

] = = z .
The Smith Premier Typewriter °
Embodies the most Progressive Mechanical Principles. 3
All the Essential Features Greatly Perfected. =
Perfect and Permanent Alignment. I}
Easiest Running, and Nearly Silent. &
All type cleaned in Ten Seconds without Soiling the Hands. %
The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. §
We have 20 branch offices in the principal cities throughout the United States, &

Wanted 50,000 Sawyers

SAws and Lumbermely; to sAw s
send us their full address for a copy of Em-
erson’s §F" Book of NA WS, new 1892 edi< A
tion. We are first to introduce NATURAL
GAS for heating and tempering Saws with

w wonderful etfect upon 1mFr0v1ng their qua-
lity and toughness, enabling us to reduce

&lz'lces Address LMERSO\, sSMITH

CO. (Limited), Beaver Falls, Pa.

[ 87 MAIDEN LANE,
NEW YORK.

CHEEASD,

ATER POWE

T0 RENT.—Day use of
second best power in Mich-
igan. Owned by city. Night use reserved for elec-
tric lighting. Good manufacturing interests seek-
ing cheap water powe mvesmgate ELECTRIC L1GHT
COMMISSIONERS, Marsh all, Mich

, KODAKS

For Snap-Shots Out-Doors,
For Time Exposures In-Doors,
For Flash-Lights at Night.

The - Junior g the most Portoety
. Kodaks -«

adapted to hand or tripod

use. Can be used with roll
films or glass plates. Fitted with focusing index
and counter for exposures,

$40 and $50.

EASTI1AN KODAK €O,
Rochester, N. Y.

MPROVED CHARTER

G ENGINES

N E. | GAS, oALOR
S acor!"Eort NATURPRobUEKS
AB SAFE SiMp
\ g ELI{NSL;ECON M GA\;AR E
] ) LDWELL & S¢

WO e MFRS N.

Send For }
Catalogue.

& UNlON ST'S. CHICAGO. ILLS.

Sciemific Book (atalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers Scientific American,

361 Broadway, New York.

SAVE MONEY

@65 High Arm “Kenwood” §2

#5655 High Arm “Xenwood” £l22.50
¥ $560 High Arm “Artington” §20.60
#45 High Arm‘‘Arlington” $18.50
The “Kenwood’ is the Iatestimprov~
ed and BEST sewing machine made,
nghtmnnm% Noiseless, Self-getting
needle. Self-threading shuttie. Auto
matic bobbin winder. Warranted ten
years, Allattachments free, We shlp

anywhere to anyone in any quunnty
il 2.t wholesale prices and pay freight
orgive t,cn days’ freetrial in your ownhome, No money
required in advance. We also sell Standard Smger ma~
chines at £16.50, $l4.00 and $9.50. 3Jend at once
for free catalogue, SH BUYERS® UNIO iLL.

158-160 W, Van Bm'en St., B 653, CHIOAGO,
Steam! Steam!
L& |

Complete Fixtures except Stack.

2-Horse Eureka Boiler and Engine, $175
3 6 3 (3 (3

4- - - 275

Other sizes at low prices. Before you buy get our prices.

B. W. PAYNE & SONS,

Drawer 36. - ELMIRA, N. Y.

A GENTLEMAN'S LAUNCH

e

T T

YOUR OWN ENGINEER.

Launches 19 to 60 feet in length, with automatic ma~
chinery. No Smoke. No Engineer.
o Danger. No Dirt.

PADDLE YOUR OWN CANOE.

Canoes, Fsmily Row and Sail Boats Fishing and Hunt-
ing Boats. Manufactured

THOMAS KANE & CO., Chlcngo, Ini.
§F" Send for catalogue specifying Jine desirea.

PRINTING INKS.

e 8CT C AMERICAN is ted with CH.
Ny TORNBON & GBus T, Rantotans Lantasi
Bts., Philadelphia, and 47 Rose 51, opp. Duane. New York






