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THE McDOUGALL WHALEBACK STEEL VESSEL. tic coast, and also in excess of the tonnage of those in-|ous, and is a vast testiinonial to the importance of that

The old ballad commencing “In the North Sea|spected onthe Pacific and Gulf coasts and all the rivers | inter-state commerce which is largely the product of
Lived a Whale ” has its use now in a facetious adapta- | of the United States combined. The development of | the past thirty years. Lessthan ten years ago asteam
tion of this line to the needs of a souvenir issued by|the shipping interests upon this arm of the Atlantic | propeller of 1,200 tons registry was a large carrier upon
the people of Superior, Wis., in commernoration of the | within the past three years has certainly been marvel- | the Great Lakes, and its carrying capacity was gener-
launching of the first ally limited to about
two vessels of the = = an even tonnage
McDougall whale- with its registry by
back pattern, built the cumbersome
at the shipyard in power used and the

that city, an event amount of internal
that took place on “works” deemed

the afternoon of the necessary to give it
15th of November strength and solidi-
last. The two boats ty. But since 1885
went into the water the size of the lake
sideways, and floated steamer has gone up
in their slips as if as high as 1,900 tons
they were in their registry, and with a
natural element. common though va-

The somewhat sur- rying carrying capa-
prising information city of from 2,000 to
to an Atlantic coast 3,000 tons, with some

seaman is contained vessels of 4,000 tons
in the recent report capacity.

of the Cowmmissioner The sailing vessel
of Navigation, in is rapidly passing
whieh it is stated into the limbo of for-
that the registered getfulness, and the
tonnage of the ves- deep and fast steamer
sels inspected on the is gathering to itself
Great Lakes for the the business of the
yvear ending October lake carrying trade.
1 was in excess of the The lumber traffie
tonnage of those in- = . —— = still adheres to the
spected on the Atlan- LAUNCHING OF THE JOSEPH L. COLBY, AT SUPERIOR, WIS, sailing vessels, but

WHALEBACK BARGE No. 104. THE COLBY IN DRY DOCK.

TW0 WHALEBACK BARGES.

WHALEBACK STEEL MERCHANT BARGES.
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iron ore, coal, wheat, flour, and merchandise go to the
steamers for low rates and quick transit. And the
present tonnage of the lakes is kept in an absorbing
chase of distances by the enormous traffic turned over
to the vessels by the railroads at deep water terminals
like Chicago, Buffalo, and Superior.

In the mad rush of invention upon the land, marine
architecture was allowed for a quarter of a century in
this country to suffer somewhat. Land transportation
absorbed all the powers of men’s invention. But it
was only a slumber for a season. Cheap transporta-
tion between the East and West became so important
a factor that human nature could not resist the pres-
sure, and so it happens that from the deep water’s end
in the middle of this continent, where land and water
bhave their final junction, so to speak, from the head
of Lake Superior, within dinner call of the farmers of
Minnesota and Nebraska comes the latest and most
wonderful innovation on marine architecture that has
met the waterssince Fulton’ssteamboat was put afloat.
Alex. MeDougall, of Superior, Wis., an old lake vessel
master and agent, is the inventor, and is now at the
head of the practical operations of a ship yard at that
place which has keel blocks for the simultanecus con-
struction of ten steel vessels, and from which the
American Steel Barge Company, the owner of the
plant and patents, expects soon to turn out 52 vessels
per year, or one each week.

These vessels are built both as tow barges and as
steam propellers. The first boat of the fleet (there are
now eleven afloat), the tow barge ‘“101,” a small craft
of 437 tons registry and 1,400 tons carrying capacity,
excited unlimited ridicule and amazement among lake
vessel builders, but her cost was only $45,000, and in
two seasons she has netted her owners over $70,000,
in the face of active competition, so that the laugh is
now differently located. This boat was built in the
summer of 1888, and was immediately denominated
‘“the pig ” by vessel men—a name that clings to all of
her kind.

The first steam propeller, the Colgate Hoyt (named
after the president of the American Steel Barge Com-
pany), was built in the winter of 1889-90, and has
been in successful commission during the season of
1890 in the ore, grain and coal carrying trade between
Superior and Lake Erie ports. She carries 2,800 tons
of iron ore on a 15 foot draught, and readily makes 12
miles an hour with a tow barge in charge carrying
2,400 tons.

The Joseph L. Colby, launched November 15, is a
somewhat smaller vessel than the Colgate Hoyt, being
designed for passage through the Welland Canal and
8t. Lawrence River to Montreal. Her dimensions are
as follows: Length over all 265 feet, width of beam
86 feet, depth of hold 22 feet. All subsequent steamers
of this pattern will be built 38 feet beam and 24 feet
depth of hold.

The tow barges 102 and 103 are of 1,132 tons registry
and 3,000 tons carrying capacity ; the tow barges 104,
105, 107, and 109 are each of 1,216 tons registry and
8,300 tons carrying capacity.

The Colgate Hoyt is registered at 1,008 tons, and
3,000 tons carrying capacity, with a speed of 15 knots
per hour on 800 horse power. This statement will be
understood when it issaid that the fine steamers on
thelakes of 1,800 tons registry, 15 knots speed and 3,000
tons carrying capacity, require 1,600 horse power for
their work.

The ‘“ whalebacks ” are all built upon the same pat-
tern. They are round decked, flat bottomed, and
ended up like the pointed end of a cigar. The wheel
house on the tow barges is in a mere turret, and the
men’s quarters (it takes five to man one of them) are
under the wheel house. On the steamers, the cabin
and wheel house are set up on three turrets. These
are the peculiarities that make of these boats a com-
plete revolution in ship building. There is no pon-
derous bulk above the water to catch and fight the sea
‘in a storm. The water washes over them, not against
them. The round deck may make of them the most
formidable naval vessel ever built. The flat bottom
may make of them famous river boats.

The ship yard at Superior has six *slips ” and ten
piers or ways for keel blocks, so that ten of these boats
can be under construction at one and the same time.
And Manager McDougall speculates with some enthu-
siasm upon the fleet of ¢ steam pigs” which he will
send to the St. Lawrence in the fall of 1891 to engage
in the Atlantic coasting trade for the winter season.

There is at present a whaleback tow barge lying on
a dry dock in New York City, that was constructed at
the Erie Basin for the coast and river trade, while two
MecDougall propellers are expected here in a short
time, one of which is to be sent across to Liverpool and
one to Puget Sound, on the Pacific coast.

CONTRACT has been let for the construction of a
railroad from S8an Diego to San Quentin, Lower Cali-
fornia, a distance of 162 miles. The road is to be
built as soon as the Mexican government approves
the survey. A cargo of supplies for the road is now on
the way from England. The company is to receive
§8,000 per mile subsidy from the Mexican government.
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THE CASINO AND PIER AT THE EXHIBITION,

One of the novel buildings at the Exposition will be
the Casino and pier. The Casino, which will stand
out in the lake 1,000 feet from the shore, is intended
to reproduce Venice on a small scale in Lake Michigan.
Burling & Whitehouse, of Chicago, have completed
the design for this structure, and the architecture is of
course of Venetian order.

The Casino will be built on piles and connected with
the shore by a pier 80 feet wide. The base dimensions
of the Casino will be 180 by 400 feet. The build-
ing will consist of nine pavilions, two stories in
height, and, with the exception of the central one,
80 feet above the surface of the water. The center
pavilion will be 180 feet high. There will be com-
munication between the nine pavilions both by
gondolas and bridges. Completely surrounded by
water, this structure, with its fleet of boats and nu-
merous waterways, is expected to have a decidedly
Venetian flavor. Surrounding the central pavilion
will run a gallery fifty-six feet wide. The pier connect-
ing the Casino with the shore will form a broad prom-
enade. At the west end of the pier will stand the
thirteen columns designed by Sculptor St. Gaudens to
represent the thirteen original States. In front of the
Casino will be a harbor for small pleasure craft. At
night this harbor will be lighted by incandescent
lamps sunk beneath the surface of the water on floats.
The material of the Casino will be of wood and
the walls will be covered with staff. A striking comn-
bination of high colorings will be effected. The con-
tract for the construction of the pier and Casino has
been let.

-

FAST BOATS FOR THE NAVY,

We have repeatedly urged upon Congress the im-
portance of high speed for some of our war vessels.
Some progress has been made, but our neighbors still
excel us. As yet we have nothing that can compare in
speed with the best English and German mail steam-
ers regularly em ployed between New York and Europe.
Some of these ships have maintained a speed of over
20 knots per hour throughout the Atlantic voyage.
The regular speed rate of several of them is 1924 knots
at sea. They are specially built for naval service
whenever the need for them occurs. No United States
ship could compete with them at sea in point of
celerity.

The advantage of high speed is conspicuous in the
naval warfare now going on in Chile. At the outset
of the war the insurgents had a great advantage in’
holding possession of the principal vessels belonging to
the navy. There remained, however, to the govern-
ment a few boats, among them two gun boats, not
very large it is true, but they are among the fastest in
the world, the Almirante Lynch and the Almirante
Condell. In consequence of their high sea speed and
rapidity of motion they steam with great celerity from
port to port and threaten the enemy. They have be-
come the terror of the insurgent fleet, which comprises
ironclads such as the Huascar, Esmeralda, and Coch-
rane. The two gunboats in question lately torpedoed
and sank the rebel ironclad Blanco Encalada, which
was the strongest and proudest ship they had. This
was a dreadful blow to the rebels.

An eminently successful trial of a torpedo boat just
completed by Messrs. Thornycuoft & Co., for the gov-
ernment of the United States of Brazil, took place in
the estuary of the Thames on the 2d of June. The
new vessel is 150 feet long by 14 feet 6 inches beam,
there being four torpedo guns suited for the 14 inch
Whitehead torpedo. Two of these torpedo tubes are
mounted on racers on deck and two under deck in the
bows, arranged not in the ordinary way, but with gear
enabling them to be protruded through doors in the
skin of the boat. The machinery consists of two sets
of triple compound engines, supplied with steam by
two Thornycroft water tube boilers. The trial con-
sisted of two parts—first, a series of six runs on the
measured mile, with a load of nineteen tons on board,
during which a speed of twenty-five knots was guar-
anteed by the builders; and, secondly, a continuous
run of two hours’ duration, during which a speed of
twenty-four knots was guaranteed. The results of the
six runs were as follows :

Mean revo-
lutions per
Knots, knot.
First run, with tide......cocceeeereccenncccnnces et 277629 1,0656°6
Second run, against tide. 23°529 1,289
Third ron, with tide..... 28346 1,034
Fourth run, against tide.. 2337 1,200°5
Fifth run, with tide...... .28346 1,062°3
Sixth run, against tide, ...ccceeve coeienricnneeennns 23°829 1,282°5

The mean of these speeds computed by the Admiral-
ty method being 25'858 knots, Messrs. Thornyecroft’s
guarantee was more than fulfilled. The mean number
of revolutions required to do a knot was found to be
1,165°4. At 1:18 P. M. the vessel was put upon her two
hours’ run, and at 3:18 it was found that the mean
number of revolutions of the serews amounted to
59,174, which, being divided by 1,1654, the num-
ber required to complete a knot in still water,
gives a distance of 50775 nautical miles, or 584

12921 ! statute miles, covered in the two hours. This
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showed an average speed of 25:387 knots, which, it is
claimed, is the greatest distance ever run and high-
est speed maintained by any vessel in the time. Dur-
ing the run steam was blowing off from both boilers
and the pressure of 210 pounds per square inch was
maintained with ease, there being an air pressure in
the stokehold of only one and one-half inches of
water.

It is encouraging to think that our own navy is like-
ly to have one little fast torpedo boat in the course of
a year, although it will not be equal to the Brazilian
vessel.

Secretary Tracy has issued an advertisement invit-
ing proposals for the construction of a steel twin-screw
torpedo boat. The proposals are to be opened on Aug.
18. The boat will be about 120 tons displacement, and
must be completed within twelve months after signa-
ture of the contract. The proposals may be under
the department’s designs or in accordance with the
bidder’s designs. The minimum speed is twenty-four
knots per hour, and provision is made for a bonus
ranging from $2,500 to $3,500 for every quarter knot
speed above twenty-four knote and for deductions of
$2,500 for every quarter knot deficiency. The vessel
may be accepted if she makes twenty-two knots per
hour.

The six torpedo boats lately built by Yarrow for the
Argentine government had a speed of 2414 knots, on a
displacement of 76 tons. They are 130 ft. long, 1314 ft.

beam.
—————— 4 —— e

American Saltpeter Caves,
BY H. C. HOVEY.

The uses of saltpeter, or the nitrate of potash, are
well known, in the curing of meats, glass making,
metallurgy, pharmacy, pyrotechnics, and especially in
manufacturing gunpowder. It contains 54 parts of
nitric acid to 46 parts of potash ; and one volume of it
is said to hold as much oxygen as 3,000 volumes of ordi-
nary atmospheric air. Hence it has been called ‘“a
magazine of oxygen in a solidified form.” The result
of suddenly liberating such an amount of imprisoned
gas, by ignition with charcoal and sulphur, is the fa-
miliar explosion that gives gunpowder its terrific force.

The chief source of native saltpeter, from the remot-
est antiquity down to modern times, has been the
great valley of the Ganges, in India, where it occurs as
an efflorescence of the soil, having only to be purified
by crystallization to fit it for the market. The business
was formerly a monopoly of the East India Company,
but it gradually passed in the hands of various private
firms that annually export from Calcutta about 500,000
cwt., fully one-half of which goes to Great Britain.
“ Nitraries ” are artificially made in Sweden and other
parts of Europe. Quantities of the nitrate of soda are
also imported from Chili, Bolivia, and Peru, from
which saltpeter is obtained by double decomposition.

The manufacture of saltpeter in the United States
has curiously ebbed and flowed with our military exi-
gences. In times of peace we have had better ways of
investing capital and labor than in producing what
can be more cheaply imported from India or Chili.
But in times of war, while the supply has been cut off,
the demand has inevitably increased. @When an
embargo was laid on our commerce duing the war
of the revolution, our fathers were thrown on their
own resources in all respects; and thus, at the
very time when gunpowder was most needed, it
was most difficult to be had. Thomas Jefferson, who
first drew public attention to the natural wealth of the
Old Dominion, is our authority for the statement that
at the crisis named more than 10,000 pounds of the ni-
trate of potash were extracted from the soil found in
the caverns of the Kanawha, Greenbrier, and Cumber-
land valleys. The Madison Cave, in the Shenandoah
Valley, enjoyed the unique distinetion, aceording to its
present owners, of having been worked for nitrate dur-
ing three wars, namely, those of the revolution, of
1812, and of the secession. It is probable thatthe Con-
federate powder mills were altogether dependent on
local supplies, from this and other caves in Virginia
and Tennessee, especially the extensive works still visi-
ble in the famous Nicojack Cave, that begins in Ten-
nessee and runs down into Georgia, and which I had
an opportunity to examine last March.

My inquiries have been more especially directed,
however, to the saltpeter works of the Ohio Valley,
where at one time the speculative excitement ran very
high, being, on a small scale, analogous to the subse-
quent gold fever of California. The pioneers who fol-
lowed in the wake of Daniel Boone were in daily peril
from wild beasts and more savage Indians; and yet
they found the inportation of ammunition almost im-
practicable on account of its expense and difficulty.
They applied to the executive council of Virginia for 500
pounds of powder, and were curtiy told in reply that the
State ‘“ could only lend it to them, as to friends in dis-
tress, but could not give it to them, ag to fellow citi-
zens.” Thissort of aid was promptly rejected, and a
project was imnmediately set on foot to create the inde-
pendent State of Kentucky. Thisthreat led to comces-
sions whereby the region was made a county, instead
of a State, and on the other hand the powder was given

outright, instead of being merely lent ; and on that
fact hung the connection between Virginia and her
splendid western domain. This was in 1776, and serves
to show the scarcity of ammunition when most needed.

The lesson was not lost. The Kentuckians at once
sent forth such strolling chemists as happened to be
among them, to hunt for niterbeds. These were found
in the ‘‘rock houses” at the heads of ravines, in crev-
ices amid the cliffs, and the sandstone itself was some-
times found to be rich in niter, whence may have come
the term saltpeter, or literally ‘‘stone salt.” But the
main deposits were found 1n the great limestone cav-
erns of the region. Solid masses of the coveted mineral
were occasionally met with, weighing from 100 to 1,600
pounds each ; and the workmen hunted for such lumps
as others might have sought nuggets of gold. Yet, as
is usually the case, the more systematic work paid the
best in the long run. As many as twenty-eight salt-
peter caves were worked in Kentucky before the year
1800, from which, up to that time, more than 100,000
pounds of niter had been extracted, with more than
2,000,000 pounds in sight and awaiting the hand of the
miner.

In 1806 Dr. Samuel Brown, of Lexington, Ky., made
a journey of a thousand miles on horseback in order to
lay the facts as to this novel form of industry before
the American Philosophical Society, of Philadelphia.
His lengthy report is at hand as I write. He described
what was being done in various localities, in both lime-
stone and sandstone caves; but dwelt particularly on
the works in the Great Cave on Crooked Creek, in
Madison County. This latter cave had two mouths,
846 yards apart, on opposite sides of a mountain, with
a level floor running completely through, like a public
highway, beside which flowed a living stream. Some
seventy men were employed, with ox carts. The oxen
were trained to traverse their subterranean road in
perfect darkness and without a driver. Brown ad-
vanced the curious theory that *‘ potash, soda, lime,
and magnesia are nothing more than varied forms and
proportions of the same constituent ingredients.” But
however crude the notions, imperfect the tools, and
rough the hands that wielded them, the historic fact
remains to the credit of the pioneers, too often forgot-
ten by the historian, that our national life was saved,
during the war of 1812, by the salt that was found in
the caverns of Kentucky, Indiana, and Virginia. - And
this was to a considerable degree likewise due to the
prompt response made by men of learning and enter-
prise on hearing Dr. Brown’s appeal to them to prove
their ‘“concern for the glory and defense of our coun-
try ” by investigating as to ‘* this salt, so valuable in
time of peace, and so indispensable in time of war.”
Among influential men whose attention was thus direc-
ted to the subject were Mr. Gratz, of Philadelphia, and
Mr. Wilkins, of Lexington, who formed a partnership
for developing the novel industry.

These gentlemen shortly became joint owners of the
Mammoth Cave, in Edmondson County, Kentucky,
employing Mr. Archibald Miller as their agent. The
latter, after due examination, reported with enthusiasm
that there was in this one cavern *‘ a sufficient quantity
of saltpeter to supply the whole population of the
globe.” He set a large number of negrominers to work,
who collected the nitrous earth from the various rooms
where it had been deposited by nature, in many cases
digging down from ten to thirty feet and finding the
earth still impregnated with the salts. On an average
every bushel of earth yielded at least two pounds of
niter. The *‘ peter dirt,” as the miners called it, was
carried by means of ox carts along underground roads,
themselves monuments of industry, to hoppers of eim-
ple construction, each with a capacity of from 50 to
100 bushels. Cold water, conveyed by wooden pipes
from the cascade at the cave’s mouth, was poured on
each charge. In a day or two a solution of the salts
would run into the great vats below the hoppers,
whence it was pumped into a second set of pipes so
tilted as to let the liquor flow out of the cave. After
boiling a while in the open air it was run through hop-
pers containing wood ashes ; the result being, if skill
had been used in mixing materials, a clear solution of
the nitrate of potash, which was left in the troughs for
cooling. In about 24 hours the erystals were ready for
transportation. To make 100 pounds of saltpeter, 18
bushels of oak ashes were necessary, or 10 of elm ashes,
or 2 of the ashes made by burning the dry wood in hol-
low trees. 'The superiority of this latter kind of ashes
explains why the interiors of so many hollow forest
trees have been burned out and the trees themselves
left standing. The process as described above was the
same that was adopted at the Wyandot Cave, in Indi-
ana, and elsewhere through the limestone regions of
the Ohio Valley. As a curious relic of those days, there
is a law in some of the Western States requiring the
owners of saltpeter caves to fence them in, to prevent
the cattle from killing themselves by licking the casks
and troughs, even a small portion of the salts being
fatal to them. As an indication of the immense indus-
try in the line of manufacture under consideration it
is stated that the contract for the supply of the fixed
alkali for Mammoth Cave alone, for the year 1814, was
to the amount of $20,000.
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All this was long before the days of railroads. Wagon
roads, even, were few and ill constructed. Communi-
cation between the settleinents was mainly by bridle
paths ‘* blazed ” by cuts in the trees to guide the trav-
eler. The primitive pack saddle was in use here for a
century after it had been superseded in the old world,
and it was by this means that hardy mules carried the
dry saltpeter from the Western caverns over the
mountains to the Eastern powder mills. It is stated
that at a somewhat later day gunpowder was largely
manufactured within the limits of Kentucky itself.
But however that may be, the demand for native salt-
peter fell off to such a degree, shortly after the treaty
of Ghent, that the works were abandoned, and the cav-
erns where they had been located were deserted, or else
valued only as places of exhibition on account of their
natural curiosities.

No thoughtful visitor can fail to be impressed by the
relics yet remaining at the Mammoth Cave, and else-
where, of these primitive saltpeter works. In Dixon’s
Cave, which is really a part of the Mammoth Cave, the
rocky fragments piled transversely across the floor, like
successive stony billows, 25 feet high and 40 feet in dia-
meter, in a vast hall 75 feet wide and 125 feet high and
1,600 feet long, are what was left after the ¢ peter dirt”
had been carted out to the hoppers. The subterranean
cart roads in Mammoth Cave are well marked, even to
the ruts and hoof prints. Cribs are to be seen where
the oxen were fed. The huge vats, long pipes, and tall
pump frames are, for the most part, in excellent pre-
servation. The mountains of lixiviated earth heaped
along the road for hundreds of yards tell the magnitude
of the business that long ago expired. The rocky
chapel also remains, far below the surface, where the
rude pioneers held their Sunday services by lamplight.
Now and then rusty lamps are found in crevices where
they were lost to the sorrow of their owners, who could
not replace them short of a trip to Lexington. The
legends told by the guides as to the strange adventures
of the swarthy miners as they strolled through haunted
halls unearthing now and then a gigantic skeleton, or
finding some regally clad mummy, have a delightful
flavor of antiquity, and also, in general, a certain sub-
stratum of truth. And yet, with all its interest and
vital importance in connection with our great Ameri-
can struggles from first to last, what is here recorded is
a chapter of history almost forgotten by the general
publie, and rarely hinted at except in local anuals and
gnide books.

Population of British Cities,

The populations of some of the principal English
towns, 1881 and 1891, are given below. The rates of
increase between the two periods in the several towns
are also given. It will be noticed that in Liverpool
only is there a decrease since 1881 :

Increase

1881. 1891. per cent.

Londom... .coeeeeeeneneeencsnsesnsoncenannns 3,815,544 4,211,056 104
Liverpool..... cocvveiiiiiieiiiiiiiiinnn.ns 552,508 518,000  *6°2
Manchester .........c.civiiiinninn coiiiann 462,303 505,300 93
Birmingham.....ceeieee civinineeienennnens 400,774 429,200 71
LeedB...ovviieniienennenees o ceenenniannns 309,119 367,500 189
Sheffield....... ..oo.vviiiiiiiiiiiiiinin., 284,508 324,200 140
Bristol... ..coiviiiinion v tiiiiiiiiine. 206,874 221,700 72
Bradford......cocveiiiieins viiit vieniiaens 194,495 216,300 112
Nottingham... .coovvviiviiineiiiiiinnn 166,575 212,000 136
Salford ....... coeer v oiiiiiis deiiiiieaenn 176,235 198,800 12:4
Newcastle....ocover eiviennieiirennene ns 145,359 186,300 282
5 00 ) R 165,690 183,800 109
Portsmouth.... ...o.oiviveinnenies tiiane 127,989 159,200 244
LeiCester....ovviiiiernseeneneeeinne. oons 12,376 242,100 16°1
OlAdDAM ...evnnieivnrneneeiaieieiineaean 111,343 131500 181
116,542 130,000 123

82,761 128,900 557

104,014 120,100 154

107,546 115,400 73

105,414 115,000 91

96,537 107,600 114

87,842 100900 149

84,006 99,200 181

88,502 95,400 10°3

Derby 81,168 94,100 160
Plymouth . ....oiivuiiemmeneneinnnee caveaenns 73,794 84,200 141
D3 £:1 1 5 S 73,630 82,900 125
Wolverhampton....covvuivnienieniinansnnnns 75,766 82,600 90

* Decrease.

——————p it - —————————————

A Flight of Eagles.,

A Russian lettter says : A curious and unusual sight
has just been witnessed by the inhabitants of Bjelgorod
in the south of Russia. A few days ago an enorimnous
flight of eagles were seen to fly past the town and set-
tle in an adjacent forest. The woodmen who were in
the forest at the time fled in dismay from the place.
It is well they did, for when these unwelcome visitors
had taken their departure, it was found that they had
devoured ten horses, several sheep, and a vast number
of smaller animals. The ground where they alighted
was strewn with feathers, and all the birds of the
neighborhood have been so terrified that they have
flown away. Only one of the eagles was caught—a
bird of immense size and belonging to a Siberian
species. The eagles, which were several hundreds in
number, flew away in a southwesterly direction. The

| peasants who saw this remarkable sight state that
there were so many of them that for the space of sev-
eral seconds their wings hid the sun from their sight.
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Compressed Tea.

Tablet tea is manufactured at Hankow in factories
belonging to Russian firms there. Itis made of the
finest tea dust procurable. The selection of the dust
is the work of skilled experts; the cost of the dust
varies from 10d. a pound upward. This dustis manu-
factured into tablets by steam machinery. Abouttwo
ounces and a half of dust are poured into a steel mould
on a steel eylinder. The dust is poured in dry without
steaming, and the pressure brought to bear is two tons
pertablet. Great care is required in the manufacture
and packing of tablet tea, and the cost is compara-
tively high. The tablets are wrapped first in tinfoil,
then in expensive and attractive paper wrappers, and
finally packed in tin-lined cases for export to Russia.
The tea, it is stated, loses none of its flavor by being
pressed into tablets, and, as tablet tea is only one-sixth
of the bulk of leaf tea, it is most convenient for travel-
ers, and also for importing into the remoter regions of
Russia. The increase in the export of tea dust from
Hankow to 726,729 lb. in 1890, from 140,933 lb. in 1889,
is due to the fact that while Indian and Ceylon teas
are ousting China tea from the British market, many
consumers, being acecustomed to the flavor of China
tea, wish for it. To meet this demand grocers use
China tea dust to flavor the Indian tea. All the tea
dust exported goes to Great Britain. Lately a new
commodity has come on the Hankow market, to which
the customs give the name of log tea. It is aninferior
tea with stalks packed in the shape of logs, which
weigh from 8 lb. to 80 lb. eachlog. The tea is wrapped
in the leaves of the Bambusa latifolia, and then re-
duced in bulk by binding round the log with lengths
of split bamboo.

-4 >

Heat from the DMoon,

Mr. C. Vernon Boys has been making measurements
of the heat of the moon by means of his very delicate
radiomicrometer. His method wasto focus the rays of
the moon on the face of the radiomicrometer by a re-
flecting telescope of 16 inches aperture. In the case of
a new moon, he found that the heat coming from its
disk diminished as you passed frowm the convex to the
concave edge, and that from the dark surface was so
slight as not to affect the apparatus. The maximum
radiation of heat came from points of the disk itself,
not from its limbs. At full moon the maximuin point
was at the center of the disk. The side of the moon
which had been exposed to the sun for fourteen days
was not warmer than that which had been exposed for
seven days. No sensible heat was observed to come
from the stars.

PO wos
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Electricity in the Printing Office.

No discovery has yet been made and no contrivance
has been introduced that will absolutely dissipate or
nullify the disturbing effects of electricity in
paper, either latent or generated by the revo-
lutions of the press. Many employers have
paid out considerable money to electrical
experts and others who claimed to have discov-
ered or to be in possession of infallible remedies
for this trouble; but not one of them has
squarely fulfilled the terms of his contract.
We have studied the effect of wires connected
with batteries and of wires connected with
gas or other pipes leading to the ground;
the latter on the principle of the lightning rod.
While these do to a certain extent help to mod-
ify the actoon of electricity or the generation of
it, they fall far short of doing it effectively and
completely, and for that reason do not justify
the outlay of much money upon them. Again,
many printeries throughout the country are
beyond the reach of those who could help them
with the appliances described; are at an ex-
pense which, as we have just said, the modicum
of benefit that would be derived would not
justify. It is for this reason that we recom-
mend to all who have trouble with electricity
in paper the adoption of the simple and inex-
pensive but surprisingly effective remedy we
now present.

In nearly every printery a bottle of glycerine
is kept for one purpose or another. Take this
bottle and a clean rag or other cloth, wet the
cloth with water and wring it out well until it
is only damp, then pour a little glycerine upon
the damp cloth, and wipe the surface of the
tympan sheet with it, only on that part of the
sheet where the impression is, as it istherethat
reaction is effected—at the point of pressure.
Do not put on too much glycerine, as it will
wrinkle the sheet too much. Simply go over it
as you would in viling the sheet to prevent off-set, but
do not saturate it. If you find that one application or
wiping will not stop thetrouble, goover the impression
parts again in the same manner. Some kinds of stock
are more susceptible than others, and call for an ad-
ditional application.

This is the simplest and cheapest of all the remedies,
and as good as any hitherto known.—American At
Printer.

GUILEY’S ELECTRICAL BLOCK SYSTEM FOR RAILWAYS.

In the cab of the locomotive is arranged an electrical

An invention which will tend to prevent railway col-
lisions, by giving a timely alarm to an engineer on a
moving locomotive when approaching a standing or
moving locomotive on the same track, and which will
give notice of an occupied grade crossing, an open
switch, an open drawbridge, or a car projecting from a
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DIAGRAM OF GUILEY BLOCK SYSTEM.

side track over the main track, and which will afford a
signal effective in daylight or darkness, on a straight
or curved track, or in a tunnel, is one which would
cover most of the causes of disaster on railways, and
would prove a boon to travelers, and a paying invest-
ment for railways if generally adopted.

Such an invention has been made by Dr. A. H. R.
Guiley, and has been patented in this and most other
countries in the world.

According to this invention, which is illustrated in
the annexed engraving, one of the rails is made a con-
tinuous conductor by connecting the rails electrically
atthe joints, and the other rail is dividedintosections
or blocks, and provided with electrical connections
which overlap from one block to the other. Between
the rails at suitable intervals, preferably at opposite
ends of the blocks, are placed electric contact pieces,
each formed of two plates insulated from each other
and provided with vertical ribs arranged diagonally.
These ribs lie in the path of anarmor ¢ feeler” carried
by the locomotive, and upon the locomotive is placed
a battery and alarm mechanism.

NEW ELECTRICAL BLOCK SYSTEM FOR RAILWAYS,

The arrangement of the circuits is such that when a
train is passing in one direction, the feeler strikes a set
of contacts controlling the circuit arranged for trains
passing in that direction. When the train passes in
the opposite direction, the feeler strikes the opposite
contact plate, securing opposite results. The feeler,
which extends downwardly from the pilot of the loco-
motive, is capable of swinging laterally, and is protect-
ed so that it is not injured by the shock due to striking
the contact plates, or other objects lying on the track.
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alarm which is set off by the contact of the feeler with
one of the plates, and continues to ring until the en-
gineer readjusts it for another alarm. The inventor
has devised an attachment to the feeler by means of
which steam is taken through pipes and through the
contact end of the feeler for thawing snow and ice that
may accumulate upon the feeler or upon the contact
plates.

This improved system applied to a railway furnishes
a complete grade crossing protection, and a very effi-
cient block signal, while at the same time, under cer-
tain conditions, it may be used as a train signal by
which one train may signal to another.

In the annexed diagram, the contacts, B, B, ete.,
and the electrical connections, as arranged upon the
main track, A’, and branch track, and on opposite
sides of the crossing, as shown in the diagram, protect
the grade crossing, G¢, and the switch, I.

The switch, H, is provided for the use of the track
master and otlhers for signaling a train in case of
necessity. The detached view shows the application
of theinvention to a drawbridge, J, the contact springs,
K, in this case serving to*make or break the conneec-
tions as the bridge is closed or opened.

Mr. E. B. Cornell, 922 N. 19th Street, Philadelphia,

Pa., has the business management of this invention.
—_— -t r—

Determination of Resin O©0il in DMineral
Lubricants,

Ten to 15 grms. of the lubricant containing resin oil,
but no fatty oils, is gently heated on the water bath
in a small flask with 5 vols. aleohol at 96 p. c., shaken
up, and let cool down to the temperature of the room.
The aleohol is then placed in a small Erlenmeyer flask
about 7 cm. in height; the mineral oil which re-
mained in the first flask is rinsed round (not shaken)
with a few c. c. of 90 per cent alcohol, the solution
poured into the second flask and heated upon a water
bath which is slightly sitnmering, inclosing it within a
beaker with the bottom cut off, to avoid too rapid con-
densation on the sides of the vessel. The heat is con-
tinued until the residue in the flask is free from bub-
bles. It is weighed when cold, and the residue is
covered with ten parts by weight of alecohol at 96 per
cent. If the residue consists entirely of resin oil, this
quantity of alcohol will suffice for its solution. The
alcoholic solution is treated as above, and the residue
contains small quantities of mineral oils.—ZL. Storch,
Chemiker Zeitung.

How Tin Plates are NMade.

Following is a summary of the Morewood process of
tinning plates now in use at the works of the United
States Iron and Tin Plate Company, Limited, at
Demmler Station, Pa. :

The plates are rolled in the ordinary manner into
black sheets, eight of these sheets being rolled
at one time, and after being sheared to size are
placed in the *‘black pickle ” bath of sulphuric
acid, where all oxidation isremoved. They are
placed in an annealing furnace for 36 hours
and are next passed through the cold rolls,
receiving a smoothly polished surface, after
which they are annealed again and putinto the
‘“white pickle,” where they are thoroughly
cleansed from any oxidation and are ready for
the tinning process. The mode of putting on
the coating of tin is a very simple one, and is
begun by submerging the plates in a bath of
palm oil until all the water disappears, the oil
forming a flux for the tin, the first coat of
which is received in the tin pot, the plates next
being dipped into the ‘ wash pot,” and when
taken out the tin is spread over the surface
with a brush by hand. The final act in the tin
coating process is in passing the plates through
rolls running in palm oil, whereby the tin is
evenly distributed and a smooth surface is ob-
tained. There are 5 of these rolls used, 3 run-
ning on top of 2, and the plates make two
passes through them, first being let down
through the first and second of the upper set,
and by a cradle arrangement are returned
through the second and third. This completes
the tinning operation proper, and the polish is
obtained by rapid movements of thé plates
through bran and middlings, respectively, and
then polishing with sheepskin. The result
obtained at the Demmler works is a very excel-
lent article of bright tin plate.—Iron Indus.
Gazette.

<
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AT the great factory of the Singer Manufaec-
turing Company, at Elizabethport, N. J., a half hour
is allowed for the noon-day meal, and it is invariably
taken in the shops, or in the immediate vicinity.
The whistle sounds, and instantly 500 or more boys or
young men appear on a run armed with tin pails, some
carrying a dozen. They immediately repair to some ad-
joining saloons, where the pails are filled with beer,
which shortly before has been drawn into tubsso asto
allow of expeditious dipping. The beer is then carried
to waiting comrades in the factories.
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LATHAM'S GRASS COLLECTOR FOR LAWN MOWERS.

Every one who has used a lawn mower knows that
the most disagreeable and most unsatisfactory part of
cutting a lawn is raking the grass. The lawn usually
looks well after the mower has passed overit, but the
rake is likely to tear and pull up the roots of the
grass more or less and make the lawn look rough. If
the grass is gathered in a collector, the lawn is left
smooth and velvety, and the grass thickens until the
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LATHAM’S GRASS COLLECTOR FOR LAWN MOWERS.S.

ground is completely covered with a thick green mat.
The grass collector shown in accompanying illustra-
tions does away with the disagreeable work of rak-
ing a lawn and does away with the rake entirely.
The eollector is made of canvas, with a galvanized iron
frame, and is readily attached to the mower, and
weighing but 215 to 314 pounds, according to size, it
does not add materially to the weight, and is so ar-
ranged as to be entirely out of the way. The cut
grass can be instantly emptied by pulling the cord
shown in Fig. 2, and as the collector is behind the cut-
ter,the cut grass can be left in heaps or a windrow simi-
lar to that made by a horse rake, and is easily collected.
In Fig. 3 we show the action of cutter, which throws
the grass entirely over the cutters back into the can-
vas collector, so that it does not clog the machine. The
plates shown in Fig. 4 are extensible, so as to fit almost
any machine, and are all galvanized. This collector is
the result of much experiment, and has been used with
the most satisfactory results. It is very useful around
borders, edges of walks and drives. It is quite inex-
pensive and thoroughly well made. It is manufac-
tured by C. H. Lathawm, of Lancaster, Mass.

—

SOME SUGGESTIONS IN MICROSCOPY.

BY GEO. M. HOPKINS.

An object which always interests the microscopist,
and excites the wonder and admiration of those who

Fig. 1.—FISH TROUGH WITH GRIDS AND CONTINUOUS’S
WATER SUPPLY.

regard things microscopic from the point of popular
interest, is the circulating blood in living creatures.
Nothing in this line has proved more satisfactory than
the microscopic view of the circulation of blood in the
tail of a gold fish. Thanks to Mr. Kent’sinvention of
the fish trough, the arrangement of the fish for this
purpose has been rendered comparatively simple and
easy.

The trough consists of a metallic vessel provided
with a thin extension at one end near the bottom fur-
nished with glass-covered apertures above and below.
The body of the fish between the gills and tail is
wrapped with a strip of soft cloth, and the trough
being filled with water, the fish is placed therein, with
its tail projecting into the extension between the glass

WA\

Fig. 2—DARK GROUND ILLUMINATOR.

covers. The tank is arranged on the microscopic stage
with the tail of the fish in position for examination.
So long as the fish remains quiescent, all goes well,
and the beautiful phenomenon may be witnessed with
great satisfaction, but the subject soon becomes impa-
tient, and at the most inopportune moment either
withdraws its tail from the field or jumps out of the
tank, thus causing a delay which is sometimes embar-
rassing.

The uneasiness of the fish is caused partly by its un-
natural position, and partly by the vitiation of the
water. The latter trouble has been remedied by the
writer, by inserting a discharge spout in one end
of the trough, and providing a tube for continually
supplying fresh water. The other difficulty has been
surmounted by providing two wire grids (Fig. 1), each
having spring clips at their ends for clamping the walls
of the tank. These grids are pushed downward near
the body and head of the fish, so as toclosely confine
the little prisoner without doing it the least injury.
With these two improvements the examination may
be carried on comfortably for an hour or more.

In Fig. 2 isshown a simple device for dark ground
illumination. Although it does not take the place of
the parabolic illumminator, or the spot lens, for objec-
tives of low angle, it answers an excellent purpose. To
a metallicside, A, having a central aperture surrounded
by a collar is fitted a funnel, B, of bright tin or nickel
plated metal, which is provided- with a downwardly
projecting, axially arranged wire upon which is placed
a wooden button capable of sliding up or down on the
wire, the button being of sufficient size to prevent the
passage of direct light to the objective. The light by
which the illumination is effected passes the button,
and striking the walls of the conical reflector, is thrown
on the object.

Uranium in the Black Hills,
BY HERMAN REINBOLD.

Among the ores recently found in the Black Hills has
beenthatrareand valuable mineral uranium. Although
it has only appeared in one place, situated in the Bald
Mountain district, it is found there in such large
quantities as to warrant the prospect of early produec-
tion of uranium salts, as well as the metal uranium, in
the United States.

At present uranium mining is carried on only in two
places in the world, namely at Annaberg, Saxony, and
Redruth, Cornwall, and the scarcity of the mineral has
been the cause of its not being used for a very im-
portant purpose, the manufacture of steel.

In Europe uranium has only been found in pockets in
form of pitchblende, which is uranous and uranic ox-
ide (40 per cent of uranous and 54 per cent of uranic
oxide) combined with silica, lead, iron, and manganese ;
the other uranium ores appearing in such small quan-
tities as not to be commercially valuable. The writer,
who has made an examination of the different uraninm
ores on the Bald Mountain, has found the following
minerals in a depth of only a few feet, the rock being
of the archzan formation :

1. Uranit (uraniumglimmer) embedded in the rock
and the seams, in greenish yellow scales, the vein run-
ning vertically and being forty feet wide on the surface.
An analysis showed it to be (U:0;) 2 POs, Cu. Asa
source for uranium this mineral ecannot be used, the
costs of concentrating being too high.

2. Pitchblende. This mineral appears in seams, to-
gether with the above mentioned scales. From all ap-
pearances the rock contains large quantities in greater
depths, the conditions being analogous with those at
Cornwall. Its composition is UsOs with iron, lead,
magnesia, and manganese, also silica.

3. Uraniumochre (U;0;) 3 SOs and uranochalcit U0,
(Fe, Ca) O S0s, H;0, in large bodies of kidney-shaped
form ; and

4. Trogerit, 3 UOs, -Asz Os.

All these ores, with the exception of the first one
mentioned, may be converted into uranium salts,
which are commercially valuable. The chloride, ni-
trate, and sulphate of uranium are used in the manu-
facture of stained glass, producing a greenish yellow
tint, peculiar to them. They are also used in coloring
porcelain (black porecelain), and to some extent in pho-
tography. Germany and Franceare the principal con-
sumers, and lately the output in Europe has decreased,
and the price of uranium advanced materially, its cost
being now $10 a pound.

But the uranium find in the Black Hills may be of
still greater importance in another direction, as the
use of the salt in the manufacture of glass and porce-
lain is naturally limited.

Experiments and tests which have been made by the
great steel and gun manufacturers in England and
Germany have shown that the addition of a small per-
centage of uranium to steel increases its elasticity, and
at the same time its hardness, to an extent that makes
its use in the manufacture of guns, armor plates, etc.,
most desirable, but the scaricity of the material and es-
pecially the great difficulty in reducing the ore to metal
makes the price of uranium steel too high. But since
then great improvements havebeen made in the manu-
facture of sodium and electricity has been called to the
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aid of metallurgy ; so if large deposits of uranium are
found, the metal can be produced for the same price as
aluminum. That there are large bodies of uranium in
the Black Hills there can be no doubt, and it may be
that in no distant time manganese and nickel steel will
be superseded by uranium steel.

<
G-

A ONE DOLLAR PHOTOGRAPHIC OUTFIT,

One would have supposed that the photographic
craze had reached itsclimax when cameras costing
from ten to fifty dollars were produced, together with
conveniences which would enable almost any one to
take photographs, but it appears that a large field has
been left unoccupied. A camera has been needed which
could produce a geod picture with a small outlay.

Such a camera is shown in the annexed engravings.
The instrument, together with the entire photogra-
phie outfit, including chemicals, is sold for one dollar.
and this is the chief novelty of the outfit. This in-
strument is known as the ‘‘ Glen Camera,” made and
sold by Ives, Blakeslee & Williams Company, of 294
Broadway, New York. Inasmuch as all the light used
in this camera enters through a pinhole instead of a
lens, a rather longer exposure is required than with
an ordinary camera, but the results obtained are very
good and pictures 214 inches square are produced.
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LONGITUDINAL SECTION OF GLEN CAMERA.

The construction of the camera will be understood
by referring to the longitudinal section, Fig. 1. The
light coming from the object passes through the pin
hole, producing the image on the plate held by a
groove in the rear portion of the camerabox. As there
are no plate holders, the camera must be taken toa
dark room for an exchange of plates.

With the camera is furnished the materials and ap-
pliances shown in Fig. 2, consisting of six dry plates, a
package of blue process paper, one ounce of hyposul-
phite of soda, a package of developing powder, card

TR
Fig. 2.—MATERIALS AND ACCESSORIES,.

mounts, a printing frame, two japanned trays, to-
gether with a sheet of ruby paper for making a red
light for the dark room. With these the amateur
photographer may make, develop, print, and mount
his pictures.

The camera is put up for mailing, and the package
contains full instructions for making the exposure and
all the operations for the completion of the picture.

—_— eer—
Wealthy Electricians,

Lucre has smiled on the explorers in the field of elec-
trical science, says the St. Louis @lobe-Democrat. No
scientific body in the country has so many millionaires
as the American Institute of Electrical Engineers. At
the top of the list is Alexander Graham Bell, whose
profits on the telephone are represented by eight fig-
ures. Next comes Edison with a seven figure fortune.
Brush, of electric light fame, and Elihu Thomson,
whose financial future is perhaps brighter than any of
the others now, are more than millionaires. Frank
J. Sprague was a junior officer in the United States
navy six years ago. He is now living in the mansion
which was built for the Grants. His company sold out
to the Edison Co., for $1,000,000, and half of it went to
the inventor. Franklin L. Pope, of New York, and a
score of others have independent fortunes. Most of
these men were telegraph operators, and most of them

began their experimenting and study without a dollar.
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The Actual Number of Tubercle Bacilli which
may be Present in Tuberculous Sputum.

Dr. George H. F. Nuttall describes in the last num-
ber of the Johns Hopkins Hospital Bulletin a method
by which he has been able to make accurate estimates
of the actual numbers of tubercle bacilli present in
tuberculous sputum. His communication is accom-
panied by cuts of the apparatus used. The methods
heretofore employed for estimating simply the relative
number of tuberele bacilli in sputum are condemned as
unscientific. Nuttall’s observations for the first time
give us an idea of the enormous number of tubercle
bacilli which a patient may expectorate in the course
of twenty-four hours. In three cases undergoing the
Koch treatment observations on the numbers of bacilli
in the sputuin were made every few days. In the first
case the patient expectorated 2,000,000,000 bacilli dur-
ing the twenty-four hours. After the patient was in-
oculated with tuberculin the number rose to between
3,000,000,000 and 4,000,000,000. After the inoculations
ceased the number fell to what it had been originally.
In the second case the number of bacilli varied be-
tween 20,000,000 and 165,000,000 on the days preceding
the Koch inoculations, rose irregularly to 283,000,000
after the first inoculation, and fell to only 265,000 by the
time the sixteenth inoculation had been reached. The
third case showed a decrease from 70,000,000 before the
inoculations to 12,000,000 and 19,000,000 after the treat-
ment had been begun. A great rise in the number of
tubercle bacilli in sputumn was observed in the case of
one patient (not undergoing the Koch treatment) to
occur simultaneously with the appearance of elastic
tissue. The number of bacilli in this case rose from
between 300,000,000 and 400,000,000 to over 4,000,000,000.
The accuracy of the method is shown by a number of
test and culfure experiments. Nuttall believes his
method will prove valuable in any experiments where
it is desirable to introduce a definite number of organ-
isms into culture media, disinfectants, ete. In point
of accuracy, it far surpasses the loop method generally
employed. With such organisms as the tubercle
bacillus this method will enable the experimenter to
determine the number he is inoculating into an animal
in a way that has not been possible hitherto. Inocu-
lations made under such conditions will clearly show
the difference in degree of virulence possessed by
various organisms, as also the relation between the
number of baecteria introduced and the progress of the
disease. This method, finally, brings us a step nearer
to solving the problem of the significance of involution
and degeneration forms of bacteria.—IN. ¥. Med. Jour.

RACK ATTACHMENT FOR THEATER CHAIRS.

A novel rack for attachment to the backs of chairs
or seats in theaters, public halls, and places is shown
in the annexed engraving, Fig. 1 being a perspective
view of a chair with the attachment applied, Fig. 2 a
plan view of the attachment, and Fig. 8 a side eleva-
tion of the hat support.

This device affords a convenient support for a coat
or other outer garment, a place for an umbrella or
cane, and a standard for retaining a hat.

The principal part of the rack consists of a bar
hinged at one end to one of the chair posts, curved
outwardly for receiving the tmbrella handle, and con-
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‘HERMANN’S ATTACHMENT FOR THEATER CHAIRS,

nected by a standard with the longer curved portion
designed to receive a coat. The rack is pivoted to
swing in an inclined plane, so that it will close auto-
matically, and thus be prevented from offering any ob-
struction to a free passage through the row of seats.

Although the rack is designed to close automatically,
a hook is pivoted to the side of the chair for engaging
the end of the rack arm and preventing it from swing-
ing out accidentally.

To the free end of the rack arm is attached a stand-
ard, as shown in Fig. 3, having its upper end curved
over to form a hook for receiving the turned-over por-
tion of the hat brim, as shown in Fig. 3. To the leg of

the chair below the curved portion of the rack designed
for receiving the umbrella handle issecured a drip
cup, in which the tip of the umbrella is placed.

This invention has been patented by Mr. George
Hermann, 34 E. 10th St., New York.

A WARSHIP RAMS A WHALE,

While cruising with the Channel squadron, writes
an officer of H. M. S. Immortalité, at nine o’clock on
the morning of the 26th of May, in lat. 38 deg. 7 min.
N, long. 9 deg. 19 min. W, steering S4W (about

midway between Sardinia and the African coast), and
going at a speed of thirteen knots, we struck a whale,
about forty-five or fifty feet long, with our ram. It
was unable to clear itself, which necessitated our go-
ing full speed astern, when the whale sank. It must
have been asleep. At the same time we noticed an-
other quite close on our starboard bow.

O
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Fracture of the Clavicle from the ‘“Kick? of a
Rifle.

In the Edinburgh Medical Journal, Mr. James B.
Simpson records the case of a member of a rifle club, a
strongly built slate quarrier, thirty years old, who,
after having fired several shots at 200 yards, feeling a
*kick ” not severe enough to cause actual pain, fired
several more at 500 yards, lying down and resting on
his elbows, and finally a shot at 600 yards, likewise in
the prone posture. This shot broke the clavicle near
its middle. The fracture was treated aeccording to
Sayre’s method, and healed well. * When he recover-
ed,” says Mr. Simpson, ‘I asked the man to show me
how he held his rifle while firing at 500 and 600 yards.
On his raising the ‘sight’ and lying down and taking
aim, the explanation of the fracture was clear. In-
stead of holding the butt of the rifle well on to his
shoulder, he rested the upper end of the butt directly
on the most prominent part of the clavicle. One could
easily pass one’s hand between the lower two-thirds of
the butt and theman’s chest, and it was therefore clear
that when he fired all the force of the recoil came upon
the clavicle. The farther he retired from the target,
the more he necessarily elevated the muzzle of the
rifle, and consequently the more did the upper end of
the butt rest upon the clavicle, until at 600 yards so
entirely was this the case that the bone gave way
under the concentrated force.”
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Integrity of Quality.

Probably it is of a8 much importance to know how
to retain a market as to I-now how to get it. Integrity
of quality in goods is indispensable.

Not many years ago English inanufacturers of cot-
ton goods came near ruining valuable markets for such
goods in the East, by sending to these markets misera-
ble, sleazy, light weight goods loaded with size to give
them artificial weight and the appearance of better
cloth. These markets have never been the same to
them since. Lost confidence is not easily restored. If,
as a- celebrated English statesman once remarked,
“ confidence is a plant of slow growth,” it is certainly
also a hard plant to nurse back into vigorous life when
its roots have been cut by commercial deceit. -A case
in point occurs to us.

The late B. T. Babbitt, the famous and wealthy
manufacturer of soap, established his business on the
basis of strict commercial integrity, and his name was
always honored among New York merchants. Some
twenty years before his death, he made the European
tour, leaving at the head of his business a young man
of great energy and executive ability, but, as the se-
quel will show, of rather elastic principles. It was ar-
ranged with this deputy that in addition to his regular
salary he might have during Mr. Babbitt's absence a
certain share of all the profits of the business, where-
upon immediately, assoon as his chief was out of sight,
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he put into practice a scheme of adulteration of the
soap without a corresponding reduction of price. The
soap seliing freely upon the strength of its former re-
putation, the immediate returns were large, and the
profits (?) divided unto the enterprising schemer from
this selling out of his chief’s business were, before Mr.
Babbitt’s return, enough to enable the trusted agent
to retire with sufficient capital to start and conduct a
large manufacturing business of his own. In narrat-
ing to the writer this disagreeaple episode not many
years after its occurrence, Mr. Babbitt said it cost him
nearly a quarter of a million of dollars to remedy the
injury to his business thus effected by a few months
of sharp practice. He sent to his customers, all over
the United States, letters requesting a return of the
inferior goods, which he replaced with those of stand-
ard quality, and by a jud.cious but enormous expendi-
ture in advertising gradually recovered the lost trade.

>0

Cotton Oil in Lard,

The authors use Bechi-Hehner's silver nitrate test
and Labiche’s lcad acetate reaction. For the former
test 10 grms. of the filtered anhydrous lard are heated
with 5 c. c. of silver nitrate solution (1 part silver
nitrate, 200 alecohol, 40 ether, and 0'1 part nitric acid)
in the water bath for fifteen minutes, shaking continu-
ally. The mixture, according to its proportion of
cotton seed oil, turns more or less deeply reddish
brown to black. Pure lard, poppy, olive, and sesame
oils are not affected. For the Labiche test, 25 grms. of
the clear melted sample are mixed with 25 c. c. of a
solution of lead acetate, heated to 35°, and well mixed
after the addition of 5 ¢. . ammonia. The emulsion
thus obtained, if cotton oil is present, soon shows a
yellowish red color, which becomes more intense after
standing for a day. Poppy-rape, sesame oils, and pure
lard are not affected.—A. Bujard and J. Waldbauer,
Zeit. Ange. Chemie.

GUNNER’S ARM REST.

An arm rest for the use of sportsmen and others in
shooting offhand is shown in the annexed engraving.
The rest is made portable, and when desired for use it
is attached toan ordinary cartridge belt and supported
by a strap extending over the shoulders.

The rest consists of three principal parts, a sleeve
having a clip for engaging a loop on the belt, a ratchet
bar sliding in the sleeve, and a U-shaped bar attached
to the ratchet bar for receiving the arm of the gunner.
The sleeve is provided with a spring bolt which strikes
the clip and holds it on the loop of the belt, and it is
also provided with a spring key which engages the
ratchet bar so ag to hold the arm loop at any desired
height. Inaddition to the key, the sleeve is provided
with a thumb screw which enters a groove in the back
of the ratchet bar and prevents the ratchet bar from
turning. It may also be used for clamping the bar,
thus affording additional security.

The device may be extended by simply pulling the
arm loop upward, but to reduce its length the spring
key which engages the ratchet bar must be pressed
before the bar can be moved downward. At the
upper and lower ends of the ratchet bar there are
square notches for receiving the spring key. When

SPROUL'S ARM REST FOR GUNNERS,

the key is in engagement with these notches, the bar
is prevented from moving in either direction.

By the use of this device the arm is held steadily in
an extended position, so that shooting may be done
offhand as accurately as when firing over a stationary
gun rest. For further particulars about this useful in-
vention, address the patentee, Mr. Robert B. Sproul,
or Mr. David S. Dickson, of Quartz, Montana.

ERRATUM.—In Mr. Wyatt’'s interesting article on
phosphates in last issue, the analysis of South Carolina
phosphates contained an error. ‘* Phosphates of iron
and alumina” should read oxides of iron and alumina.
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The Phosphate Beds of Our Southern States.
BY FRANCIS WYATT, PH.D.
(Continued from page 407.)
THE FLORIDA PHOSPHATE DEPOSITS.

While, however, it is a very good thing to find abun-
dant phosphate mines, such mines are of little value
without the necessary capital for their exploitation.
This capital not being forthcoming in the South, it has
followed that our great Northern capitalists and bank-
ers have been lately much attracted by tempting
offers to share in the benefits of the discovery. Ex-
pert chemists and mining engineers have, therefore,
had plenty of work in the ‘‘Land of Flowers,” and
my own examinations as one of these have extended
during the last two years over every county on the
Gulf of Mexico, from Tallahassee to Punta Gorda.

One of the first difficulties I encountered was the
fact that up to date we have no record of a system-
atic or correct geological or topographical survey of
the State. It will, consequently, be of interest to re-
mark that, in its topographical aspect, Florida is low-
lying and gently undulating, the highest point being
not more than 250 feet, and the average about 80 feet
above sea level.

The elevated points or ridges are composed entirely
of sand, and are covered with a very luxuriant growth
of tall pines. The depressions or valleys, especially
when situated along the coast, are composed of a mix-
ture of caleareous marls and sand, from which outerop.
at irregular and frequent intervals, large and small
bowlders of limestones, sandstones, and phosphate
rock. These valleys are principally known in the
country as ‘“ hammock land,” acd are said to be very
fertile. When uncultivated, however, they are cov-
ered with a dense, wild growth of vegetation, charac-
teristic of the swamp. With the climatic conditions (
shall make no attempt to deal, for they are too widely
known, but of the geological aspect I may say that
the entire State appears to be underlaid, at greatly
varying depths, withupper Eocene limestone rock, and
I am therefore of the opinion that the first emergence
of Florida must be dated from that period.

Duringthesucceeding Miocene submergence there was
deposited upon these limestones, more especially in the
cracks or fissures resulting from their drying up, a soft,
finely disintegrated calcareous sediment or mud.

The gradual evaporation of these Miocene waters
brought about the formation, principally in the neigh-
borhood of the rock cavities and fissures, of large and
small estuaries. These estuaries were replete, swarm-
ing with life and vegetable matter—fish, mollusks, rep-
tiles, and marine plants. They were, besides, heavily
charged with gases and acids, and their continuous
concentration ultimately induced a multiplicity of
readily conceivable processes of degomposition and
final metamorphism.

In the estuaries and banks thus formed by the de-
position and evaporation, or subsidence, of the Mio-
cene seas we shall find the origin of our phosphate of
lime, and, disregarding all other hypotheses, I consider
that we are practically contemplating : 1. A founda-
tion of Upper Eocene limestone rocks very much
cracked up and fissured, the cracks having a general
trend N. E. and S. W. 2. Irregular beds, pockets, or
banks of Miocene deposits, dried and hardened by ex-
posure, and alternately calcareous, sandy or marly;
generally phosphatic, and sometimes entirely made up
of decomposed organic debris, the phosphoric acid
being combined with various bases (lime, magnesia,
iron, alumina, ete.)

Afterthe disappearance of the Miocenesea, there came
some gigantic disturbances of the strata, There were
upheavals and depressions. The underlying limestones
were probably again split up, and the Miocene deposit
was broken and hurled from the surface into yawning
gaps, and from one fissure to another.

Now came the Pliocene periods or end of the Terti-
ary, and then the seas of Quaternary age, with their
deposits and drifts of shells, sands, clays, marls, bowl-
ders, and other transported materials, and the accom-
panying alternate or concurrent influences of cold, heat
and pressure.

Taking the whole of these phenomena broadly into
consideration, it must be concluded thatthose portions
of the phosphatic Miocene crust which did not fall into
permanent limestone fissures or caverns at the time of
the disturbance of the strata became at length very
thoroughly broken up and disintegrated. They were
rolled about and intermixed with sand, clay, and marls,
and were deposited with them in- various mounds or
depressions, in conformity with the violence of the
waters, or with the uneven structure of the surface to
which they were transported.

Occasionally this drifting mass found its way into
very low-lying portions of the country, say into those
regions where considerable depression was brought
about by the sinking and settling of the recently dis-
turbed mass. At other times it was rolled to and de-
posited on slightly higher points. In the first of these
cases we find a vast and complete agglomeration, com-
parable to an immense pocket, of broken-up phosphate
rock, finely divided phosphate debris, sands, clays, and
marls, all heterogeneously mixed in together. In the

sometimes weighing several tons and intermixed with
bu® —elatively small proportions of any foreign sub-
stances.

Considering these facts, I form the opinion that the
feature in the Florida deposits of phosphate to be most
particularly brought out is that the formation consists

-essentially of : 1. Original pockets or cavities in the

limestone filled with hard and soft rock phosphates
and debris. 2. Mounds or beaches, rolled up on the
elevated points, and chiefly consisting of huge bowl-
ders of phosphate rock. 3. Drift or disintegrated rock,
covering immense areas, chiefly in Polk and De Soto
Counties, and underlying Peace River and its tribu-
taries.

At the present time the work of exploration or pro-
specting may be said to have extended all over the
State in each of these varieties of the formation. Actual
exploitation on the large scale by regular mining and
hydraulic methods has been commenced at various
points, and a very careful study of these workings has
confirmed me in the theories I have just formulated.

In one of the mines, in Marion County, for example,
there is an inmense deposit of phosphatic material,
proved, by actual experimental work, to extend over
an area of several acres. It hasshown itself to be a
combination of the *“original pocket” and the
**mound ” formation, and the superincumbent mate-
rial, principally sand and marls, has an average depth
of about 10 feet. The phosphate immediately under-
lies it, sometimes in the form of enormous bowlders of
hard rock, cemented together with clay, sometimes in
that of a white, plastic, or friable substance resemb-
ling kaolin, and probably produced by the natural dis-
integration of the hard rock by rolling, attrition, or
concussion. The actual thickness of the entire bed is
still somewhat uncertain, but the depth of the quarries
is not more than 50 feet, and yet a little over two acres
of the land have already yielded more than 20,000 tons
of good ore, without signs of exhaustion.

Directly outside the limits of these quarries the
*“ pockety ” and ‘“mound ” formations seem to abruptly
terminate, and the deposit assuines, over a wide area,
the form of an unimportant drift, which sometiines
crops out at the surface, and which has been followed
in all directions over the immediate vicinity without
leading 1o another pocket of similar value.

Identical geological phenomena being prevalent in
nearly every section of the country, I consider myself
warranted in declaring that the Florida land phos-
phates of high grade occur in beds of an essentially
pockety, extremely capricious, uneven, and deceptive
nature.

Sometimes the pockets will develop into enormous
quarries, and will probably yield fabulous quantities
of various merchantable qualities. At other times
they will be entirely superficial, or will contain the
phosphate in such a mixed condition as to render pro-
fitable exploitation impossible.

This capriciousness or uncertainty will be somewhat
less in the case of the ‘¢ pebble ” or drift deposits, since
they have been proved to exist at various depths and
in varying thicknesses, with comparative regularity
over a very extensive area.

The actual chief working center for this variety is
Peace River, which rises in the high lake lands of
Polk County and flows rapidly southward into the
Gulf of Mexico. Its course is extremely irregular, and
its bottom is a constant succession of shallows and
deep basins.

Lakes Tsala, Opopka and Chillocohatchee, and
Paines and Whidden creeks are its chief tributaries
and the main sources of its phosphate deposits; the
pebbles being washed out from their banks and borne
along their beds by the torrential summer rains.

The exploitation of the pebbles is performed by
means of a 10 inch centrifugal steam suction pump
placed upon a barge. The pipe of the pump, having
been adjusted by ropes and pulleys, is plunged ahead
from the deck into the water. The mixture of sand
and phosphate sucked up by it is brought into re-
volving screens of varying degrees of fineness, whence
the sand is washed back into the river. The cleaned
pebbles are discharged from the screens into scows aud
floated down to the *“ works,” where, after being dried
by hot air, they are once more screened and are then
ready for market. The total cost of raising, washing,
drying, screening and loading on the cars is one dol-
lar and seventy-five cents.

Four or five companies are actively working on this
plan, and several more are preparing to enter the
field.

The pebbles, when freed from impurities and dried,
are of a dark blue color, and are hard and smooth,
varying in size from a grain of rice to about one inch
in diameter. Their origin is proved by the miecro-
scope to be entirely organic, and they are intimately
mixed up with the bones and teeth of numerous ex-
tinet species of animals, birds and fish.

These river deposits all proceed from the banks of
sand and debristo which I have alluded as ‘‘drift,”
and which are situated on the higher lands in Polk
County. Lakeland and Bartow may be taken as the
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second case, we find the phosphate in large bowlders,

central points of the dried-out deposits, the pebbles
being of the same size, but of a lighter color. They are
embedded in a matrix of sand and clay, in which they
form the proportion of about 20 per cent in weight of
the mass. The thickness of the deposit is exceeding-
ly uneven ; in some places it reaches 20 feet, while in
others it dwindles down to a few inches.

As would be expected in this species of formation,
the chemical composition of Florida phosphate ig far
from regular. In some regions perfectly white, in
others blue, yellow or brown, it is in many instances
practically free from iron and alumina, while at others
it is heavily loaded with these comnmercially objection-
able constituents. A large proportion of the land
rock is very soft when damp, but becomes so hard
when dried that it has long been used by the natives,
ignorant of its other values, as a foundation or build-
ing stone.

The following averages are selected with care from
the results of several hundreds of complete analyses
made either by myself or by my assistants in Florida
and New York. The samples in every case were taken
from the exploratory pits in all the different counties
and marked before leaving the ground with ftull de-
tails of their origin.

They have been classed as bowlders of hard rock
phosphate, or cleaned, high grade material ; bowlders
and debris, or unselected material, merely freed from
dirt ; soft white phosphate, in which no bowlders are
found ; pebble phosphate from Peace River, as sent to
market; pebble phosphate from Polk County drift
beds, washed and screened.

Oxides of ™, :
Phosphate Silica and | Carbonic
of lime, ;‘iz‘;l?gg silicates . acid.
Bowlders (carefully se-
lected, 120 samples). 80°49 2:25 42 2°10
Bowlders and debris
(287 samples)........ 74:90 419 925 190
Soft white phosphate
(148 samples) . ..... 65°15 920 547 427
Pebble from  Peace
River (84 samples). .. 61 75 2:90 1420 360
Pebble from drift beds,
Polk Co. (92 samples) 6725 300 10°40 170

I have now written enough to show that the point of
most importance in the working of Florida phosphates,
especially of the land deposits, will be the careful selec-
tion, by conscientious and capable superintendents, of
the different qualities at the quarries. There being no
present market for the highest gradein this country, it
will all have to be shipped to Europe. The rock will,
therefore, require to be crushed to a uniform size, to
facilitate sampling, and then well washed and thorough-
ly dried, in order that all the iron and alumina so in-
discriminately and unequally mixed up with it in the
form of clay may be practically eliminated before ship-
ment.

The maximum limit accepted by European buyers is
3 per cent, and nothing but experience in actual work,
daily guided and controlled by the results of chemical
analysis, can be relied upon to keep the material within
these bounds. Even the most accomplished expert
who examines the beds for the first time, and without
a full knowledge of the variability of their composition
in regard to this iron and alumina, would be sure to go
wrong and commit the most fatal blunders. There
can be no doubt that Florida is the theater of a big
‘*boom,” and that it is passing through a eritical period
of its history. Fertilizer manufacturers from all over
the world are hurrying toward its sandy plains, in the
hope of acquiring its phosphatic treasures. They find
these scattered in all directions, as well in the rivers as
in the lands, and so embarassingly variable in grade
that they are brought to a halt by the questions:
Where are the ‘*bonanzas™? How are they to be
found ?

My own opinion of her phosphate mining, as will
have been gathered from my remarks, is that it will
prove extremely profitable to those who purchase and
work its fields with judgment; but that it will certainly
turn out in the highest degree disastrous to such as al-
low themselves to be led away by excited first im-
pressions. The interior is still practically unsettled,
and traveling is attended by the greatest difficulties
and inconveniences. The negro labor is far from plen-
tiful; there are few wagon roads suitable for transpor-
tation purposes; and the railroad facilities are alte-
gether inadequate, the companies being poorly pro-
vided with freight cars. Under these circumstances,
the natural difficulties or impediments ta Florida phos-
phates are at present rather discouraging, and it is
only when these have been cleared away, by the grad-
ual development of the State, that the oresof all grades
will begin to come forward in large quantities.

Their average richness in phosphoric acid is, on the
whole, very satisfactory, though somewhat less than
we were led to expect by the first reports, and a large
proportion of the output will compare favorably with
many other phosphates extremely popular with fertil-
izer manufacturers. Although more than a hundred
companies have been already formed, with an ag-
gregate capital of some $30,000,000 only 20,000
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tons have yet been shipped to European ports. The
bulk of this has, however, found a ready market at
good prices, and it is quite certain that when specula-
tion gives way to legitimate work, the constanly in-
creasing demand will make of Florida the largest con-
tributor to the world’s supply.

DRAWING OF FINANCIAL BILLS BY THE CASANOVA
APPARATTUS,

The system of paying loans by obligations redeema-
ble in a certain number of days through drawing lots
has been greatly developed in
our day, and is tending to in-
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Parisian press gave at the Continental Hotel for the
benefit of a relief fund for widows and orphans. Aside
from the fete itself, concert, ball, and exhibition -ve
had got up a lottery of 15,000 tickets winning 587 dif-
ferent prizes. The drawing of these 587 prizes was
done on March 15, in the presence of three delegates,
Messrs. Victor and Henry Simond and Mr. Ranc. The
putting of the numbers in the wheel had been effected
on the previous evening by means of the Casanova ap-
paratus, which we represent herewith. Everything

proceeded wonderfully well, and Mr. Casanova had
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not a number less, between its glass ends. One more,
that is difficult ; one less, that has been seen. How-
ever this may be, absolute exactitude in the method
of filling the wheel is necessary before all else. That
is not all yet. Other misfortunes may happen. For
example, at the time of a drawing, a delicate hand
has been seen to enter the wheel, anddraw two num-
bers therefrom. Two, be it understood, instead of
one. The two unfortunate numbers, one of which
might have been the winner, had got stuck together

through their roughness, and were taken out as one.
‘Which is to be put back into
the wheel ? Which shall be

crease to a still further de-

gree. Some of these loans,
those of the city of Paris, for
example, are redeemable in a

period of ninety-nine years;
while others, such as the
bonds issued on the occasion
of the Universal Exposition
of 1889, have fixed for such
redemption a period of only
seventy-five years. In certain
cases, the obligation, issued

generally at 500 francs, or at
a slightly smaller figure, will
be redeemable at 1,000 francs,
and, in other cases, at its face
value. Again, these annual
drawings often include the
distribution of prizes of more
or less value, and which
sometimes reach the respect-
able figure of 50,000, 100,000,
and even 500,000 francs.

The simple expose that we
have just given authorizes us
now to claim that the opera-
tions that are to concur in
the preparation and defini-
tive establishment of the sys-
tem of drawing such values.
to which fate (sometimes un-
grateful) may reserve a for-
tune under the form of a
large prize, should be surrounded with the minutest
and most mathematical precautions. Let a single one
of the innumerable numbers (sometimes more than a
million, as in the drawing of the prizes of the exposition
bonds, which were 1,200,000 in number) be forgotten,
and let the public by any means be apprised of the
error, and we shall see our drawing exposed to just and
very disquieting dewands. Who knows whether or
not the blind wheel of fortune stopped before the un-
fortunate forgotten num ber ?

Were it a question of a simple lottery, there would
be less trouble. A hidden sin is half pardoned ; in this
case it would be entirely so. In fact, the lottery dif-
fers fromn the drawing of redeemable bills in that, for
the latter, the entire series of numbers, representing

nothing to do but receive the best wishes of our con-
freres. As the press lottery was but a tombola, the
14,413 nuinbers remaining in the wheel were destroyed.

Let us dwell in detail upon this wheel that we have
just alluded to. It may be seen to the left of Fig. 1.
It is about twenty-four inches in diameter. The two
ends of it are of plate glass, that allow the numbers
that it contains to be seen. The periphery of the
wheel is of copper. Four handles permit of maneu-
vering it and of making it revolve in order to mix up
the numbers, the dispersion of which is still further
hastened by metal fans arranged within for this pur-
pose.

The aperture that serves for the introduction of the
numbers, and that will permit later on of taking them

the corresponding subscribed

obligations, must have made H“WWHH‘U ’;H
their exit from the wheel that MR i
contains them in a given peri- | |
od. If, for example, five hun- | -
dred obligations are redeemed
annually, the wheel will still
havetocontain, from the time
of the last drawing, five hun-
dred numbers, and not four
hundred and ninety-nine, or
evenless. If the five hundred
numbers are not presented to
be called off, with entire accu-
racy, the putting of the num-
bers in the wheel has been
imperfectly done in the begin-
ning, or else former drawings
have been incorrectly execut-
ed. In a word, there have
been numbers forgotten or
mislaid—forgotten at the mo-
ment of filling the wheel, or
lost at the time of the annual
drawings. There is no way
out of thisdilemma. On both
hands, the operation will have
been faulty, to the highest
degree, and every bearer of a
thrown-out obligation will
have the right to render le-
zally responsible for it the
society, city or state that
has assumed the reponsibility for it before its bond
holders.

We frankly admit that we were never aware of the
many inconveniences that we have just detailed until
we had an opportunity of being present at a drawing
—say at the putting of the tickets in the wheel, and at
their extraction from their happy domicile. An op-
portunity of observing these curious operations was
offered to us last year at the time of the fete that the
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Fig. 1.—PUTTING THE NUMBERS OF A DRAWING INTO THE WHEEL BY MEANS OF THE
CASANOVA APPARATUS, 1. The number rolled up. 2. The number open. 3. The unrolling of the number,

M sacrificed when it has been
so near the fortune? Solo-
mon himself would havebeen
perplexed—especially had he
been the owner of several ob-
ligations, or even of but a
single one! Along with ex-
actitude in filling the wheel,
it will be necessary to see also
that the number itself be of
intelligent and irreproachable
make, and so established that
itshall be irremissibly isolated
from its neighbor, rolled artis-
tically, with the figure per-
fectly legible and firmly glued.
In a word, in the primitive
operation, as well as in the
annual operations, it is neces-
sary to avoid every chance of
irregularity and complaint.

We can now examine Mr.
Casanova’s system at our
ease. In the first place, as to
the number itself: This is
admirably gotten up, and in
such a way as not to be ex-
posed to various inconveni-
ences, and particularly to the
inconvenience of bunching
that we mentioned above. It
is formed of a very light sheet
of brass one and a half inches
in length and a little over one-tenth of an inch in
width, to which adheres a very light piece of linen
carrying the figures, and which terminates in a small
brass rod, which later on will be rolled around the
sheet. The figures 1, 2, 8 in the corner of Fig. 1 show
the number ; unrolled completely at 2, and wholly
rolled up at 1, as it is in the wheel.

At 3 the operator is unrolling the brass cvlinder
after its extraction from the wheel.

Now as to fitting the wheel. Let us refer for this to
Fig. 1. Let us follow attentively the operations that
are to carry the mechanically rolled numbers from the
boxes in which they are primarily placed up to the
wheel, in passing through the glass cylinder which we

see in the foreground. The numbers, wholly open, are
classified in advance by fifties,

V)
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(L 2

i,
~y,

out at the epoch of the annual drawings, is, of course,
carefully sealed after the numbers have been inserted
and every time the effective numbers have been re-
moved. The wheel is provided with two, or even
three, locks, several keys to which are placed in the
custody of those appointed to preside at the drawing.
Before everything else, then, it will be this wheel
that it will be necessary to look after with the strict-
est attention, In the first place, not a number more,
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Fig. 2—GENERAL VIEW OF THE PUTTING OF THE NUMBERS OF A DRAWING INTO THE WHEEL
BY MEANS OF TWELVE CASANOVA APPARATUS OPERATING SIMULTANEOUSLY.

in boxes. As the apparatus
consists of absolutely identi-
cal machines, each serving to
put one hundred numbers in
the wheel, we shall examine
but one of them.

The operator, who has
within reach the box of num-
bers to be put into the wheel,
stands in front of a rectangu-
lar box, divided into ten
equal parts by ten steel rods
split lengthwise, and equi-
distant from each other,

In the longitudinal slit in
the rods, the operator fixes
the metallic numbers, ten to
a rod—say a hundred num-
bers to ten rods. Fig. 1 re-
presents the phase of the
operation in which these
hundred numbers are thus
stuck in the slit in the rods,
the brass tail of the number
being upward.

So much for the placing of
the tickets. At this moment,
an examiner sees to it that
these hundred tickets are
complete in their place, that
not a single one of them is
missing, and that they belong
to the same hundred series. He can read them, or ask
the operator to point out to him or even to deliver to
him any number of the hundred. Briefly, the minut-
est verification is at his disposal, and no chance exists
of seeing a number doubled or absent or blank.

Second operation : the rolling of the numbers. As
each of the ten rods that carry the numbers is mov-
able around its axis, it is capable, through a winch

within reach of the operator, of making as many re-
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volutions as may be desired. One revolution of the
winch, then, or rather several revolutions (the operator
is here represented as about beginning the rolling),
and the numbers, but just now flat and vertical, are
rapidly wound around rods. Of course, a single winch
causes the simultaneous revolution of the ten rods.
At this instant again the examiner can come to find
whether each rod carries its ten rolled numbers pro-
perly, whether the hundred is therefore complete, -and
to see that none of the numbers of this series (it will
be the same with all the others) is missing from the
wheel.

Third operation : The guidance of the rolled numbers
into the wheel. A few revolutions of a second winch
actuate a flat rod placed in the rectangular box, and
the forward motion of which pushes the hundred num-
bers, which thus fall through apertures in front of each
of the rods that support them, into the glass tube that
runs along the various machines. The bottom of this
glass tube is provided with a belt upon which rest the
numbers thrust forward by the rods. This beltisend-
less, and passes and repasses, through a pulley shown
to the left of the figure, in the interior of the eylinder,
and thus carries the rolled numbers to the oblique
glass tube, which empties them into the wheel.

The description of the filling of the wheel just given
is sufficiently detailed to allow the reader to get an

idea of the exactitude and of the minuteness of the
operations which secure indisputable regularity in a
future drawing. The drawing of the press lottery
mentioned above was, however, but an elementary
operation alongside of the putting in the wheel of the
1,200,000 numbers of the exposition bonds that Mr.
Casanova executed in 1889 for the account of the
Credit Foncier. For this colossal operation it was
necessary to use a wheel 414 feet in diameter, in whieh,
in ten days, were placed the million and more brass
cylinders, by means of the twelve mmachines represented
in Fig. 2. —La Nuture.

-
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Electric Light Fishing.

The sloop Lou left San Diego, June 4, on a novel
fishing expedition, to last from one to three months, so
says the Pacific Lumberman. An electric plant has
been put on board, and the fishing is to be done by
the aid of incandescent lights and a net. Experiments
in the bay proved that everything alive under the
water is attracted by the glare of the light, and thou-
sands of fish of every description can be taken in a
short time and with very little trouble.

Four men were on board, and the boat has steered
for the banks near San Clemente Island. The practi-
cal result of the first voyage will be watched with
much interest, and if it is as successful in deep water
as the experiments in the bay have been, the projec-
tors of the enterprise are confident they will have
solved the problem of supplying all Southern Cali-
fornia with cheap fish. W. G. Riffenberg, a citizen
of San Diego, is the inventor of the apparatus,

The Right to Use Ground Wires,

The Supreme Court of Ohio has rendered a decision
reversing the decision of the lower court in the case of
the Cincinnati -Inclined Plane Railroad Co. against
the City and Suburban Telegraph Co. Action was
brought by the telegraph and telephone companies to
enjoin the Inclined R.R. from operating its line by the
Sprague system (single trolley method), on the ground
that by its use the telephone system wasrendered prac-
tically useless. The telephone people claimed a prior
right to the use of the earth as a means of securing a
return circuit. The court upholds the theory that the
street is primarily intended for the use of the public
for traveling and transporting goods, and practically
that if the motive power employed for this primary use
interferes with a second=ry use, the law cannot help it.
It has been said that tus~ decision makes free property
of the earth as a conductor—that is, that the company
using the most powerful current may crowd out smaller
concerns by sheer superior power ; but it is more accu-
rately described as above indicated—as holding a rail-
road more important than a telegraph or telephone.

GREAT SPOOLS OF WIRE.
The extensive use of street cable railways has neces-
sitated the manufacture of wire ropes of great continu-
ous length, and the problem of transporting such ropes,

which raw material may be turned into a finished
article, going through numercus processes. If the
Record ‘averaged 50 cords of poplar daily, it would
amount to 18,250 cords annually. It must then be con-
sidered that this is only one paper in one city, and that
about every newspaper is printed from material con-
sisting largely, and often almost wholly, of wood pulp,
which is also used in the production of nearly all com-
mon and medium grades of paper for almost all uses.
It is thus seen that the consumption of wood in pulp
making is of great magnitude.

With the enormous consumption of wood for railway
ties and buildiuig and the added requirements of the
printing press, it is not strange that our forests are
rapiCly disappearing. Every State should pass laws
for the encouragement of tree planting. If steps are
not soon taken to restore our woods, there will ere long
be a tree famine.

el At e
Twelve-Inch Gun No. 1.

The first 12-inch steel gun made in the United States
has been completed at the Watervliet Arsenal, West
Troy, N. Y., and shipped to the Sandy Hook proving
ground for testing. This is the largest steel gun ever
built in this country, and is the first of 16 of its type
ordered by the government. It has been building since
1888, and great things are expected of it. It is designed

SHIPMENT OF STREET RAILWAY CABLES.

without injury, from the manufactory to the place of
use, was a serious one.

This was successfully solved by Messrs. John A.
Roebling & Co., of Trenton, N. J., whose cable rail-
way ropes have become everywhere famous for excel-
lence.

A single Roebling cable sometimes}is required to have
a length of 6% miles. Such a rope 14 in. in diameter
will weigh 42 tons. It is reeled upon a single spool,
over 10 ft. high, as shown in our engraving, which is
from a photograph. A special carof superior strength
receives the great package. The particular rope here
shown was made for the Western Company’s cable
railway, St. Louis.

——
Wood for the Printing Press,

The wool pulp business is generally regarded as in
its infancy in this country, and yet the product is
enormous. The Philadelphia, Pa., Record, which
makes its own paper, has furnished a piece of special
information, which gives an inkling of the magnitude
of the general consumption of wood pulp. It states
that a single edition of the Record—150,000 copies of a
12 page paper—required 17 tons of blank paper, to pro-
duce which 67 cords of poplar was used. In 22 hours
from the time of felling the treeithad been turned into
printed papers. The process is thus divided with re-
spect to a test case: Chopping 14 cords of wood, 3
hours ; in manufacturing into pulp, 12 hours; transport-
ing to the Record office, 1 hour and 20 minutes; wetting
paper preparatory to printing, 80 minutes; printing
10,000 copies, 10 minutes. Thisshowstherapidity with
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for seacoast defense, with the 12-inch steel mortvars that
are also now being built. The gun weighs 52 tons. It
is 3666 feet long and the length of the bore is 34 feet.
Its charge is 440 pounds of powder, and its projectile
weighs 1,000 pounds. The powder pressure that will
be exerted on its interior when the gun is fired is 165
tons to the square inch. The initial velocity of the
projectile will be 1,940 feet per second, the muzzle
energy 26,000 foot tons. At the muzzle this projectile
will penetrate 32 inches of iron, and at a distance of
two miles 20 inches.

The tube and jacket forgings for this gun were pur-
chased at Le Creusot, France, and the remaining forg-
ings were obtained from the Midvale (Penn.) Steel
Works. Although it was necessary to go abroad to
purchase the largest forgings, owing to the fact that
substantial progress in the manufacture of steel forg-
ings in this country had not then been made, it will
not be necessary todo so in the future, American man-
ufacturers having in the meantime acquired an experi-
ence that enables them to produce the largest forgings.
The completion of this gun marks a creditable step in
the progress that the government is making in its army
gun factory at the Watervliet arsenal.

—_—————r——

IN the early days of steamships on the Atlantic the
steam pressure carried was five pounds only above the
atmosphere, and the engines made from 10 to 12 revo-
lutions per minute ; the vessels made 8 knots per hour
on an average. Now we carry exactly 86 times the pres-
sure, make 7 times the revolntions, but go only 214
times faster.
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Sorrespondence.

Lead Pierced by Insects,
Do the Bditor of the Scientific American:

Referring to the article in your issue of this date,
under head ‘Lead Pipe Pierced by an Insect,” I
have in my possession a lead bullet, that I cut out of
the tree under which Grant and Pemberton arranged
for the surrender of Vicksburg, Miss. The bullet was
lodged just under the bark in the sappy portion of the
tree, and has three holes pierced through it by some
kind of an insect. One of the holes contained one of
these insects at the time I secured the bullet.

These facts can be substantiated by two witnesses
now living. WM. E. SELLECK.

Chicago, June 13, 1891.
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The Law of Friction,
To the Editor of the Scientific American:

I notice in a recent issue of your valued journal an ar-
ticle headed ** Phenomenal Friction,” and after a care-
ful reading I fail to see anything ‘‘ phenomenal ” about
it. It only demonstrates the common law of friction in
relation to motion, <. e., if it takes a certain number of
foot pounds to cause the axle to revolve against the
surface of its box a certain number of inches per
second, and you wish to increase that motion one inch
per gecond, you will discover that it requires just the
saine expenditure of power to increase the motion in
relation to its circumference one inch per second as it
does to move it endways one inch in the same length
of tine. .

If the axle were at rest, it would require much more
power to move it, because there is a closer contact of
surfaces.

‘When motion begins, the axle begins to “ride” on
the oil, or whatever substance there is to prevent
contact.

If I wish to insert a close-fitting plug, I do so with a
twisting motion if possible, because I have a lever
advantage, and I also lessen the contact, by the addi-
tional circular motion. D. C. GREEN.

Bellefontaine, O., June 9, 1891.

O
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The Cosmical Telephone,
To the Editor of the Scientific American :

As to the possibilities of the cosmical telephone
referred to in the SCIENTIFIC AMERICAN of June 20,
by means of which the inventor hopes to hear sounds
resulting from solar causes, it may be said that it is
pretty well established that sound cannot travel
without a medium, either solid, liquid or gaseous. So
far as is known there is no medium between the earth
and the sun beyond the limits of the terrestrial shallow
atmosphere capable of transmitting sound waves, and
until it is shown that such medium exists, the theory of
inter-solar transmission of sound will not find ready ac-
ceptance among physicists. The strange sounds heard
by Mr. Edison, as he states, while experimenting with
the long distance telephone, if cosmical at all, were, it
would seem, much more likely to have been of seis-
mic origin.

Furthermore, judging by present knowledge as to
the rate of sound transmission,there was no connection
between the sounds heard and the observed sun spots,
for if Mr. Edison, as he suspects, really heard sounds
from the sun, the cause that produced them must have
taken place more than thirteen years before they
reached the earth, unless it be proved that sound may
be transmitted by radiant electricity or some other
equally rapid agent. That Mr. Edison’s experiments
may result in important diseovery is much tobe hoped,
but at present it seems hardly probable that he will be
able to hear the roar and crash of solar tempests, as in-
viting as the thought may be. E. B. WHITMORE.

Rochester, N. Y., June 22, 1891.

-

Jet Propulsion.
To the Editor of the Scientific American:

Thinking that an original idea had come to me, I
recently made some investigations relative to the use
of air to act as a sort of lubricant between the water
and hull of a steamship, and thus increase the speed of
a vessel, or lessen the power necessary to propel it.
As usual, I found this thing had been gone over years
ago, at least so far as patenting the scheme was con-
cerned. It was a mere chance, however, that this old
patent was unearthed by the examiner, for it had been
indexed under the head of jet propulsion.

It is quite disappointing to have a pet scheme blasted
in this way, and besides be told by the best of autho-
rity that air is the very thing they are trying to get rid
of. Former experiences made disappointment bear-
able.

As jet propulsion is receiving some attention of late,
I would like to add a word on this subject. Of course,
the popular verdict of engineers is against the jet
method, for patents have been granted both in Eng-
land and America, and various methods tried. Yet
this does-not prove that the principle is wrong, or may
not yet be made a success,

Although a backwoodsman and poorly qualified to
judge of such things, still I would venture to suggest
that in order to make the jet effective a large volume
of water must be handled and thrust with a relatively
low pressure and velocity against that which is to
resist its motion. It requires but little calculation to
show that the pressure, per square inch, on the pad-
dles of a steamboat wheel is slight, in most cases not
more than from two to four pounds. The buckets are
moved at a velocity of 30 to 50 feet per second, or only
a little more than double the speed of the boat. With
these figures as foot-pounds, it is plainly seen that a
large volume of water must be moved under like pres-
sure and speed in order that the power may be absorbed
which is used for steamship propulsion.

Again, the idea suggests ‘“~~'f, may not the jet water
enter at the bow and discL..ge both at the sides and
stern, thus producing a suction at the bow where it
may be useful, and preventing it at the stern where
hurtful ?

I prediet that some persistent inventor will hit on
the right thing some of these days, great as may seem
the innovation on present methods. To have sug-
gested the abolishment of the methods of flour making,
as practiced from time immemorial, a few years ago,
would have been equally absurd.

Let the jet principle be right or wrong, we are in
sympathy with it, and believe that eventually single
and twin screws, that so churn up the ocean, will have
to go. QUIRK.

June 5, 1891.

American Inventions and Discoveries in Medicine,
Surgery, and Practical Sanitation.*

In connection with this celebration of a century’s
work of the American patent system, I have been re-
quested by the Advisory Committee to prepare a brief
paper upon inventions and discoveries in medicine,
surgery, and practical sanitation, with special reference
to the progress that has been made in this country in
these branches of science and art. It would be impos-
sible to present on this occasion such a summary as
would be of any special interest or use of the progress
which has been made in medicine and sanitation dur-
ing the century, either by the world at large or by
American physicians and sanitarians in particular; and
Ishall therefore confine my remarks mainly to the pro-
gress which has been made in these branches in connec-
tion with mechanical inventions and new chemical
combinations, devised by American inventors, which
will require much less time.

The application of the patent system to medicine in
this country has had its advantages for certain people,
has given employment to a considerable amount of
capital in production (and to a much larger amount in
advertising), has contributed materially to the revenues
of the government, and has made a great deal of work
for the medical profession.

So far as I know, but one complete system of medi-
cine has been patented in this country, and that was
the steam, Cayenne pepper, and lobelia system—com-
monly known as Thomsonianism—to which a patent
was granted in 1836. Theright to practice thissystem,
with a book deseribing the methods, was sold by the
patentee for twenty dollars, and perhaps some of you
may have some reminiscences of it connected with your
boyish days. I am certain Ishall never forget the ef-
fects of *Composition Powder,” or of ‘‘ Number Six,”
which was essentially a concentrated tincture of Ca-
yenne pepper, and one dose of which was enough to
make a boy willing to go to sckool for a month.

From a report made by the Commissioner of Patents
in 1849, it appears that eighty-six patentsfor medicines
had been granted to that date; for the specifications
of most of those issued before 1836 had been lost by
fire. The greater number of patents for medicines were
issued between 1850 and 1860. The total number of
patents granted for medicines during the last decade
(1880-1890) is 540. This, however, applies only to * pat-
tent medicines,” properly so called, the claims for which
are, for the most part, presented by simple-minded men
who know very little of the ways of the world. A patent
requires a full and unreserved disclosure of the recipe,
and the mode of compounding the same, for the public
benefit when the term of the patent shall have expired;
and the Commissioner of Patents may, if he chooses,
require the applicant to furnish specimens of the com-
position and of its ingredients, sufficient in quantity for
the purpose of experiment. The law, however, does
not require the applicant to furnish patients to be ex-
perimented on, and this may be the reason why the
Commissioner has never demanded samples of the in-
gredients. By far the greater number of the owners of
panaceas and nostrums are too shrewd to thus publish
their secrets, for they can attain their purpose much
better under the law for registering trade marks and
labels, designs for bottles and packages, and copyrights
of printed matter, which are less costly, and do not re-
veal the arcanum. These proprietary medicines con-
stitute the great bulk of what the public call ¢ patent
medicines.”

*By Dr. John S. Billings, U. S. A. Abridged from Boston Medical and
Surgical Journal by Popular Science Nows.
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The trade in patent and secret remedies has been, and
still is, an important one. We are a bitters and pill-
taking people ; in the fried pork and saleratus biscuit
regions the demand for suchmedicinesis unfailing, but
everywhere they are found. I suppose the chief con-
sumption of them is by women and children—with a
fair allowance of clergymen, if we may judge from the
printed testimonials. I sampled a good many of them
myself when I was a boy. Of course these remarks do
not apply to bitters. One of the latest patents is for a
device to wash pills rapidly down the throat.

I am sorry to say that I have been unable to obtain
definite information as to the direct benetits which in-
ventions of this kind have conferred on the public in
the way of cure of disease or preventing death. Among
the questions which were not put in the schedules of
the last census were the following, namely : Did you
ever take any patent or proprietary medicine ? If so,
what and how much, and what was the result? Some
very remarkable statistics would no doubt have been
obtained had this inquiry been made. I can only say
that I know of but foursecret remedies which have
been really valuable additions to the resources of prac-
tical medicine, and the composition of all these is now
known. These four are all powerful and dangerous,
and should only be used on the advice of a skilled
physician.

I said in the beginning that I cannot, on this occa-
sion, give any sufficient account of the progress of in-
vention and discovery in medicine and sanitation dur-
ing the century just goue. The great step forward
which has been made has been the establishment of a
true scientific foundation for the art upon the discove-
ries made in physics, chemistry and biology. One
hundred years ago the practice of medicine, and meas-
ures to preserve health, so far as these were really effi-
cacious, were in the main empirical—that is, certain
effects were known to usually follow the giving of cer-
tain drugs, or the application of certain measures, but
why or how these effects were produced was unknown.
They sailed then by dead reckoning, in several senses
of this phrase.

Since then, not only have great advances been made
by a continuance of these empirical measures in treat-
ment, but we have learned much as to the mechanism
and functions of different parts of the body, and as to
the nature of the cause of some of the most prevalent
and fatal forms of disease ; and, as a consequence, can
apply means of prevention or treatment in a much
more direct and definite way than was formerly the
case. For example, a hundred years ago nothing was
known of the difference between typhus and typhoid
fevers. We have now discovered that the first is a dis-
ease propagated largely by aerial contagion and in-
duced or aggravated by overcrowding, the preventive
means being isolation, light, and fresh air; while the
second is due to a minute vegetable organism, a bacil-
lus, and is propagated mainly by contaminated water,
milk, food, and clothing; and that the treatment of
the two diseases should be very different.

The most important improvementsin practical medi-
cine made in the United States have been chiefly in
surgery in its various branches. We have led the way
in the ligation of some of the larger arteries, in the re-
moval of abdominal tumors, in the treatment of dis-
eases and injuries peculiar to women, in the treatment
of spinal affections, and of the deformities of various
kinds. Above all, we were the first to show the use of
an@sthetics—the most important advance in medicine
made during the century. In our late war we taught
Europe how to build, organize, and manage military
hospitals ; and we formed the best museum in existence
illustrating modern military medicine and surgery.

As regards preventive public medicine and sanita-
tion, we have not made so many valuable contributions
to the world’s stock of knowledge, chiefly because, until
quite recently, we have not had the stimulus to per-
sistent effort which comes from density of population
and its complicated relations to sewage disposal and
water supplies ; nor have we had information relative
to localized canses of diseases and death which is the
essential foundation of public hygiene, and which can
only be obtained by a proper system of vital statistics.
We can, however, show enough and to spare of inven-
tions in the way of sanitary appliances, fixtures, and
systems for house drainage, sewerage, ete.; for the in-
genuity of inventors has kept pace with the increasing
demands for protection from the effects of the decom-
position of waste matters, as increase of knowledge has
made these known to us. The total number of pat-
ents granted for sanitary appliances during the last
decade (1880-1890) is about 1,175.

No doubt the greatest progress in medical science
during the next few years will be in the direction of
prevention, and to thisend mechanical and chemical
invention and discovery must go hand in hand with in-
crease in biological and medical knowledge. Neither
can afford to neglect or despise the other, and both are
working for the common good. If the American patent
system has not given rise to any specially valuable in-
ventions in practical medicine or in theology, it must
be due to the nature of the subjects, and not to fault
of the system.
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RECENTLY PATENTED INVENTIONS.
Engineering.

STEAM BOILER FURNACE. — Michael
E. Herbert, St. Joseph, Mo. This invention providesa
fire box divided into two compartments by a water leg,
water legs also forming the sides of the fire box, a feed-
ing graie being adapted to carry the fuel from one
compartment to another, and passages surrounding the
fire box for conducting the smoke and gases to be con-
sumed. The furnace is designed to afford greatheat
capacity and economy in the consumption of fuel, while
being adapted for use with an ordinary tubular or other
type of boiler, being also easy of operation and substan-
tial in construction.

VALVE GEAR. — Albert M. Sykes,
Philadelphia, Pa. This is new and simple form of
valve gear to take the place of the ordinary link motion
1n locomotives and stationary engines for the purpose
of reversing the stroke. It consists of fa cross head
carrying an actuating plate, a pair of reversely arranged
cam arms pivoted at one end and maintained alter-
nately in position to be acted upon hy the plate; with
means for transmitting the motion of the cam arms to
the valve.

SAFE STEAMBOATS. -- Joseph B. Bro-
laski, St. Louis, Mo. Several patentshavebeen granted
this inventor covering the construction in steamboats
of light weight compartment doors and bulkheads in
the hull and light weight corrngated metal cabins and
deck houses. Also a simple steam steering apparatus
without auxiliary engines and one for short chin ‘eys
with long natural draught. This inventor has also se-
cured from other patentees four several valuable im-
provements for water craft. The compartment bulk-
heads are designed as amost efficient protection against
sinking. The combination of these devices is to secure
a boat that will not sink, will not burn up, will steer
quickly and hold steadily, use less fuel, and give more
speed with less strain and lighter dranght, and will be
a good boat. She should also insure for a very low rate
and be a safe, serviceable and economical steamboat for
an average lifetime. The special safeguards stated are
simple, of little cost apparently, and are said to be ap-
plicable to the present style of boatsto make them
safer and enhance their value,

Railway Appliances,

CAR CoUPLING. — Hamlin G. Russell,
Lincoln, Ill. This invention provides a means whereby
the drawheads may be united by a yielding adjustable
connection, and also provides springs in counection
with the drawbars capable of performing the double
functions of draw and buffer springs. The construction
is simple and durable, while the coupler is capable of
automatic coupling action, and of being conveniently
and expeditiously uncoupled from the top or the sides
of the car.

Electrical,

APPARATUS FOR TREATING DEAF-
NEss.—George F. Webb, Jefferson, Ohio. This ap-
paratus comprises a battery, a belt, an electrode sup-
ported on the belt and shaped to rest upon the ear, and
having an opening in one side to receive the ear, and
connections between the electrodes and the battery.
The invention provides a simple and efficient device
for constant use to remove the source of deafness, one
which may be easily applied, and is designed, while
serving as a remedy, to enable the patient to hear dis-
tinctly.

Mechanical Appliances,

ROOFING SEAMER.—Orren P. Talley,
Richmond, N. C. This is a device for forming the
seams in joining metal roofing, and i designed to
quickly and positively join the ends of the sheets and
form a complete crimp at each operation of the ma-
chine. Its construction is such as to avoid the danger
of breaking or cracking-the ends of the tin as itis
crimped, while it is also adapted for turning a double
seam, being at the same time a practical and easily
manipulated device which can be manufactured ata
small cost and is not liable to get out of order.

BRUSH FOR LITHOGRAPHERS.—Gustav
Arnold, Brooklyn, N. Y. This is a brush for stipple
work, in which the body is swiveled to the handle, the
body being of a yielding or elastic material, as of rub-
ber or its equivalent, and tapered in the direction of
one end, while having its exterior surface or technic
provided with a series of teats. It is so designed that
with this brash an artist may readily produce a stipple
surface of a streng, light, or intermediate tint, quickly
and in an artistic manner, the brush being capable of
manipulation tn a like manner to one employed in
painting.

Agricultural,

PLANTER.—John A. Handeland, Jack-
eon Ceunty, Minn. (Lake Park P. O., Dickinson
County, Iowa.) This is an implement designed es-
pecially for garden use, and so constructed that it may
be utilized for planting seed or for cultivating young
plants, and when the plantiug mechanism is removed
the implement may be employed as a wheelbarrow.
The implement is light and of durable construction,
and capable of convenient manipulation, the invention
embodying various novel features and combinations of
parts.

CATTLE RACK. — James H. Howard,
Baldwin, Kansas. Combined with a series of posts ar-
ranged in rows and rails detachably attached to the
posts, are separate independent panels containing feed
openings and adjustably attached to the rails, with
other novel features, forming a means whereby cattle
may be fed from stacks of hay or other food in the
field without wasting the food, and without danger of
the stack falling upon the cattle.

FRUIT GATHERER.— Andrew B. Ander-
son, Savannah, Ga. Combined with a receptacle and
fruit cutting off device having operating arms, pivoted

to a pole, is a chute by which the fruit may be conduct-
ed down in a convenient and expeditious manner, its
fall being so checked or broken by means of draw
strings that the fruit will not be injured. The mouth
may be so formed that any one of a cluster of fruit,
as apples, oranges, etc., may be removed from a branch
without injury to or detaching the remaining fruit,

Miscellaneous,

Door CHECK. — David Rankin, Rosa-
mond, Cal. A pivoted arm provided with a beveled
catch is furnmished with a chamber in its free end for
receiving an elastic buffer, and a socket is fitted to the
door for receiving the end of the pivoted arm, there
being a plate for closing the socket when it is desired
to use the device merely as a buffer. The device affords
a simple means for arresting the motion of a door when
thrown open, and for holding the door open.

ScHOOL FURNITURE.—Wilberforce A.
Ramsey, Johnson City, Tenn. This inventioz pro-
vides an 1mmproved form of school seats, by means of
which each chaircan be adjusted to suit an adult or the
smallest scholar. The back of the seat is held firmly in
position, but the seat portion can be readily turned up
out of the way, for sweeping, dusting, etc., there
being a spring-actuated device for securing the seat in
any desired position.

DrEss CHART.—John W. Stevenson,
Ravenna, Ohio. This invention provides an improved
garment chart by means of which patterns may be
draughted directly upon the cloth or other material.
Instead of consisting of a number of parts, to be ad-
justed according to the measurements of the garment,
as heretofore, this chart consists of asingle piece, dis-
persing with adjustments requiring time and labor.
With this chart, and following the rules provided
therewith, it is designed that any pattern may be
draughted after measurements of the body, and a
correct garment obtained.

CLOCK MECHANISM. — Grant W. Shu-
man, Lake Station, Ind. Combined with the clock
work and a striking mechanism, is a series of bells
mounted to travel and actuated from the clock work to
come successively in the path of the striker. Thear-
rangement is such that the striker strikes another bell
at each stroke, so that the sound continues its full
length without being interrupted and deadened by a
second striking of the striker, as is the case usually,
when only one bell is used.

Nore.—Copieg 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.
e ———

SCIENTIFIC AMERICAN
BUILDING EDITION.

JUNE NUMBER.—(No. 68.)

TABLE OF CONTENTS.
1. Plate in colors of a handsome residence on River-
side Park. New York City. Floor plans and ele-
vations. Architect Mr. Frank Freeman.

2. Colored plateillustrating a row of brick dwellings at
Newark, N. J., costing about $3,000 each. Per-
spective elevation, floor plans, etc. E. S.Amer-
man, Newark, N. J., architect.

3. Engravings and floor plans of a double residence on
Washington Heights, New York City. Cost
$20,000 each. A very picturesque design.

4. A dwelling at New Haven, Conn. Cost $8,000 com-
plete. Perspective view, floor plans, etc.

5. A colonial cottage erected for Mr. C. W. Macfar-
lane at Elm Station, Pa. Cost $5,300 complete.
Floor plans and perspective view. -

6. Design of amodern interior. A comfortable hall

and staircase.

7. A picturesque cottageerected for George W. Childs,
Esq., in his Villa Park at Wayne, Pa. Cost
$7,200 complete. F. H. & W. L. Price, Philadel-
phia, architects. Plans and perspective.

8. A tower house recently erected at Elm Station, Pa.
Cost $4,600 complete. Floor plans, perspective
elevation, etc.

9. A row of low cost colonial houses erected at Rose-
ville, N. J. Cost complete $2,000 a house, Plans
and perspective view, -

10. An English cottage erected at Elm Station, Pa.
Cost about $4,000. Perspective and floor plans.

11. Sketch of a farm house recently built in Steuben
County, New York, at a cost of $695.

12. Miscellaneous contents: Simplcity in furnishing
and decoration.—Weight as a test of strength in
timber.—Architect of the Woman’s Building of
the Columbian Exposition, Chicago.—Redwood
for interiors.—The Richmond heater, illustrated.
—Some new designs in radiators, illustrated.—
Improved plumbing appliances, illustrated.—Bent
glass.—Improved woodworking machinery, illus-
trated.—A strongand light lawn fence, illustrated.
—The *‘ Heatencook * range, illustrated.—The
H. W. Johns liquid paints.—A new roofing metal,
illustrated.

The Scientific American Architects and Builders
Edition is issued monthly. $2.50 a year. Single copies,
25 cents. Forty large quarto pages, equal to about
two hundred ordinary book pages: forming, practi-
cally, a large and splendid MAGAZINE OF ARCHITEC-
TURE, richly adorned with elegant plates in colors and
with fine engravings, illnstrating 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. Sold by
all newsdealers,

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

WBusiness and Personal.

The chargefor Insertion wnder this head is One Dollar a line
for each imsertion ; about eight words to a line. Adver-
tisements must be received at publication o flice as early as
Thursday morning to appear in the following week’s issue.

For Sale—New and second hand lathes, planers, drills,
shapers, engines, and boilers, belting, pulleys, and shaft-
ing. List sent free. W. P. Davis, Rochester, N. Y.

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

Barrel, Keg and Hogshead Machinery. Seeadv.,p.410.

For best hoisting engine. J. S. Mundy, Newark, N.J.

‘Wanted—Tin cans and steel shafting. Box 146, Maquo-
keta, Iowa.

Best driers for grain, sand, clay, fertilizers, wet feed,
green coffee, etc. S. E. Worrell, Hannibal, Mo.

Best Ice and Refrigerating Machines made by David
Boyle, Chicago, Ill. 170 machines in satisfactory use.

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

“How to Keep Boilers Clean.” Send your address for
free 96 p. book. Jas. C. Hotchkiss, 112 Liberty St., N. Y.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.
Pneumatic bell outfit. Better than electricity. Send
for circular. W. B. Beach, 132 Fulton 8t., N. Y. City.

For Sale—Compensating watch regulator patent, No.
395,182, granted December 25, 1888. Address Wm. H.
Shear, Delmar, N. Y.

For Sale Outright—Patent No. 450,489,improved trolley
guide for retaining trolley on wire. Apply W. E. Jack-
son, Jr., P. O. box 635, Augusta, Ga.

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

Split Pulleys at Low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker St., Philadelphia, Pa.

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.

‘Wanted—An intelligent foundryman as foreman of a
good sized foundry. Must thoroughly understand
moulding, and handling of men, be strictly temperate,
and honest. Only those who can give the best of refer-
ences will be considered. This proposition is from a re-

sponsible firm. Address “L.,” 21 Park Place, New York
City.

¥ Send for new and complete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Freeon 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({mge or number of question,

Inquiries not answered in reasonable time ehould
be repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to regly to all either by letter
or in this department, each must take his tarn.

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

Scientific American Supplements referred
to may be had at the office. grice 10 centseach.

Books referred to promptly supplied on receipt of

price.
Minerals sent for examination should be distinctly
marked or labeled. g

(3119) N. W. N.—Brown’s recipe for
making transparent soap is as follows : 100 pourds dry
bar soap to be heated and melted. Then pour in 25
pounds or more of melted sal soda. Agitate together at
a low heat. Then add 100 to 125 pounds of glycerine,
agitate, keeping up a moderate heat. Letsettle. Draw
off into moulds or soap frames. When cold cut into
bars and cakes.

(8120) H. B. asks: What can I use to
clear shellac stiffening from fabrics of a fur or shoddy
nature without injury to the goods ? A. Alcohol or
borax solution.

(8121) T. M. P., England, asks: Will
you kindly tell throngh the medium of your columns :
The best mixtures of iron, and also the proportions
of each kind, for making plow shares? The Lest
method of chilling the same. A reviver for kid boots
which will not crack or make the leather hard. A. You
require a moderately hard iron. American Nos. 2 and 3
equal parts, or No. 2 and scrap to make a moderately
hard casting that will polish by use. Chilling is only
used for the point, which is cast in an iron mould, or
more usually, an iron chill plate forthe bottom of the
toe. When kid boots need reviving we buy new. For
dressing use French fluid polish.

3122) R. W. R. asks (1) what is the
meaning of the term *‘ ohms resistance? A. The ohm
is the standard of resistance. A copper wire No. 16,
Band S gauge, 243} feet long, has a resistance of one
ohm. 2. Why are letters patent 8o called? A. This means
an open writing. A paper by which power is given to a
person to do some act or enjoy some right. 3. Ihave
a room 20 by 80 feet, in which I burn 15 natural gas
jets day and night, and I have often noticed that when
the temperature outeide is apparently the sameat day
and night that the room is much warmer at night than
during the day. Why is it? A. Possibly the doors of
the room are opened with less frequency at night than
during the day. Have you applied actual measurement
with a thermometer ?

(3123) W. H. S.—Electric motors are

arereversed by changing the direction of the current
in either the field magnet or armature, but not in both.

(3124) A. H. F. writes : I should like to
suggest to the readers of the SCIENTIFIC AMERICAN
who have constructed the simple electro-motor therein
described, that the efficiency of the motor may be greatly
increased by filling up the interstices between coils of
armatore with soft iron wires, cut in lengths equal to

© 1891 SCIENTIFIC AMERICAN, INC.

width of core, and bound in position by a thin wire or
thread, around the circumference of entire armature.

(3125) F. H. F. writes : Please give me
the weight of the heaviest locomotive engine now being
used on any railroad in the world. A. About 70 tons
for locomotive alone or over 100 tons for locomotive
and tender loaded.

(3126) W. R. J.—The way to recover
gilver froma solution is to precipitate with hydrochloric
acid, and add zinc and sulphuric acid, until all the
precipitate of silver chloride is reduced to the metallic
state. This will take some hours. Filter and wash with
boiling water. Thelead plates in Faure’s storage bat-
tery are about one-sixteenth of an inch thick.

(8127) F. A. R. writes: I have a twenty-
five horse power boiler with a working pressure of 70
pounds of steam from whichI have been trying to get
steam enough to boil linseed oil in a kettle containing
a coil of 1inch pipe, using an open exhaust. I have
been able to get 250° of heat but no more. Wil you be
kind enough to tell me what 18 wrong? People who
pretend to know say that a pressure of 300 pounds or
more with a return exhaust will be necessary. The ket-
tle is three feet high by four feet wide, and is about
forty feet from the boiler. A. Linseed oil boils at 597°
Tah. To boil it by means of a steam coil as you pro-
pose would require a pressure of more than one thou-
sand pounds pressure in the boiler per square inch.
Direct fire under the kettle is the usual way. Steam at
300 pounds gauge pressure has a temperature of about
42° Fah. This may accomplish what you wish in
wvaporating the volatile properties of linseed oil, but
\.ill not boil it,

(3128) H. S. R. asks: Is color made by
light or shown by light? Please explain in full as pos-
sible. Is white a color in any instances? In case of
white ink, is it a color or is it colorless ¢ Also, if you
put colors in a row and take away the light, won't the
colors remain? Does light simply show colors, or does
it manufacture or make colors ? A. Color is caused by
light, Different surfaces possess different absorbing
and reflecting powers and thus produce color by partial
transmisson or reflection. White is the reflection of
all colors of the visible spectrum. There is no color in
a dark room. White ink is theoretically of all colors
mixed. Black is theoretically the absence of all colors.
Colors are in one sense present in light,

(8129) A. T. asks: Please inform me the
way to oxidize sheet brass. A. For oxidizing brass,
dip in a solution of 5 drachms perchloride of ironto 1
pint of water.

NEW BOOKS AND PUBLICATIONS.

A SHORT COURSE OF EXPERIMENTS IN
PHYSICAL MEASUREMENT. By Har-
old Whiting. In four parts. Part III.
Principles and methods. Cambridge:
John Wilson & Son. 1891.

The restricted scope of the present volume of this
valuable series makes it less amenable to review than
its predecessors. It derives special value from its
tables, which include much data that is ordinarily very
hard to be fonnd. Such are the tables of the properties
of solids and liquids. For these alone the book is
worthy of recommendation, independent of its relation
to and place in its series.

PoPULAR LECTURES AND ADDRESSES.
By Sir William Thomson. In three
volumes. Vol. III. Navigational
affairs. London and New York:
Macmillan & Co. 1891. Pp. x, 511,
Price $2.

Navigation, the tides, terrestrial magnetism, and the
mariner’s compass, deep sea sounding, lighthouse char-
acteristics, the laying and lifting of deep sea cables
and ship waves are the topics of the present volume.
It is needless to say that the subjects are admirably
treated. Sir William Thompson has the art of giving a
most graphic turn to his lectures, and engages the at-
tention perfectly without resorting to the colloquialisms
and extemporized words, whose use disfigures the text
of the writings of so many of his contemporary scien-
tists. Thomson rises above all these too prevalent
traits, and in this volume of lectures, with addenda and
supplements, presents a work of the greatest interest
to every reader of scientific bias.

LA PLUME DES OISEAUX: HISTOIRE NA-
TURELLE ET INDUSTRIE. Lacroix-
Dauliard. Paris: J. B. Bailliere et
Fils. 1891. Pp. 368. Illustrated.

This little work treats of birds useful or celebrated
for their plumage. Numerous illustrations accompany
the text. In addition to the natural history of the
birds, the methods of using their feathers for fans, de-
coration, etc., is given in considerable detail.

EXAMEN QUIMICO Y BACTERIOLOGICO
DE LAS AGUAS POTABILES. Par A. E.
Salazar y C. Newman, y Dr. Rafael
Blanchard. London : Burns & Oates.
1891. Pp. xix, 513.

This work, in quality of printing, paper, and numer-
ous engravings,leaves nothing to be desired. The titular
subject is fully treated and the bacteriology of water
receives particular attention. A number of reproduc-
tions of microecopic slides are given to specially eluci-
date this part of the work.

METAL TRADES DIRECTORY FOR NEW
ENGLAND AND NEW YORK STATE.
Published by Price, Lee & Co. New
Haven, Conn. Price $4.

This is a classified list of hardware manufacturers
and dealers, machinists, engine builders, boiler makers,
iron and brass founders, plumbers, stove manufacturers,
gas fitters, etc. This directory is divided by States,and
each trade is put under a separate head. There isalso
a complete index with references to the various manu-
factures in the different States. The classification is
satisfactorily carried out and the lists seem to be com-
plete and up todate. The volume contains about 1,200
pages. Each State contains an alphabetical list of namea
and aleo a classified directorv of the tradee,
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TO INVENTORS.

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

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

June 23, 1891,
AND EACH BEARING THAT DATE.

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

Acid, amido-naphthol-monosulphonic, L. Gans . 454,645
A dding machine, D. I, Crai, ﬁ . 54,315
Advertiging device, W. E. , 169
Air compressor, B, Hill.....ccvunnn. 454,590
Animal stock, W. Stemen ,501
‘Animal trap, E. L, McClain. 454,657
Atomizer, Brown.. 454,709
Automaton, walk\ng, G. R. Moore. 454,570
Axle lubricator, car, L. J. Phelps o ,163
Axles, process of and apparatus for makmg. W.

J. Parmelee 454,685
Baling press, C. Peterson........ 451 4%
cutter and feeder, L. Sweet 54,5
Bani{o tail piece, H. Fenton.................. 454,128
Bank, automatic registering, Cooley & Balzer..... 454,556
Bar. See Chain bar.

Bars by electrrcltyAmethod of and apparatus for

heating, E. E. Angell......c..cooieiiiiiennninnn 54,698
Barrel forming and hoopmg machine, J. Pleuk-
LTy B R BB BB a0 OEaB AR a0 0 ANGO00G . 454,764

Barrel Eoopmg machine, L. D. Morrison
Barrel hooping machinery, L Hunter

Barrel rack or truck, J. Barle;
Barrel tapping devi ide, W. Lindenmann.
Baths, hygienic seat for, M. Alter
Battery. See Galvanic battery.

Bed and dressing case, folding, J. Speed........c...
Bedclothes and baby holder, combined, C. Kanz-

ler
Bedclothes fastener, C. E
Bedpan, Kynett & & Van Dusen
Brcycle, F. H. S. Moynahan
Blackboard, etc., W. N. Cut!

Boiler. See Steam boiler.
Boiler setting, steam, S. Runser....
Boilers, constructing the flues o

Sellers

Boilers, feed apparatus for heatmg, J. R. Hanlon 454 133
Bolster, extension, Roberts & Pullen............... 620
Bolt_operating mechanism for safe doors, E. & H

. Stockwell . 454,595
Bormg and turning mill, W. Lewis .. 454,80
Boring cutter, L. S. Wright....... .. 454,
Boring machine, opacek & Vutech .. 454/
Bottle stopper, D. C. Guiltinan.......... . 4547731
Bottle stoppering device, Elb & M 454,463

oser 00

Box. See Letter box. Match box. Paper box.

Brace. See Furniture brace.

Bracket. See Shade roller bracket.

Brall){e 1{See Car baake. Vehicle brake. Wagon
rake,

Broom, P. C. Newbaker....

Broom, L. C. Richardson.. i
Broom or brush, steel w1re. S. H. Brand 607
Brush, Guffin & Petrie.........ccooveieeean.. 454,521
Brush’or swab for liquid blacking, G. S. W .69
3rush rotary tooth, N. B. De Galantha...... .. 454,644
Buckle, E. J. Neuville.......cuveeeiieerraniieeennnnns 454,756
Burner. See Gas burner. Hydrocarbon burner.
3urnrslnng machine, C. Keck .. 454,480
Cabinet, show, Sherlock & Freeman 454,755
Calipers, J. H. Dyso: ,569
Can. See Filling can Sheet metal can.
Candy for shipment, packing rock, N. Palmer..... 454,619
Canning device, steam, C. F. dg ............ . 454,523
Car brake, F. C. Brewster. ..ou..ercsnsnssrers 45,
Car brake mechanism, street, N. C. Bassett 454,450
Car coupling, W. Bentley.. 454.704
Car coupling, C. M. Carnahan 454,711
Car coupling, W. & 8. L. Chr 5,
Car coupling, E. P. Eas twick, Jr 44,123
Car coupling, J. W. Wagner. 454,55
Car couplings, carrying iron 454,754
Car house hanger, C Lieb 454,487
Car, ore, J. V. Ericson 454577
Car, railway life stock, 454,822
Car trolley, electric, W. Duncan 454,536
Cars, sanding apparatus for street, 454,683
Cars, trolley for railway, E. Verstraete 454,532
Cards, machine for cutting the edges of, C. A.

1 14 1 454,554

Carrier. See Trace carrier.
Cart, road, F. J
Cartrld%e loader, B. Jacobs
Caster, furniture, R.G.Jordan
Lasters, door knobs, and other artlcles, fastenlng
r, J. Thinnes (r)..............
Cham l)ar, ornamental, L. Towne.
Chair. See Railway chair.
Channeling machine, F. O, Wellington
Chart for teaching addition, A. L. Gillis.
Chimney flue draught, hot air, V. Oster
Churn, O. Linebarger
Churn, vibrating, L. A. Miller.
Cigar holder, W. J. Stratton.
Cigarette machme, Ludlng‘ton ‘& Pollard
Clay grinding machine, dry, J. Thompson.
Cloth pressing machine, H. W. Honeyman. .
Clutch, electro-magnetic, Bennett & arshali.
Coat, £y B RODIISON ... seoseresneinnsreensennssses
Coat’and umbrella rack, combined, C. G. Udel
Coin distributer, H. Krrkmeye
Commutators for dynamos or motors, C.
Composition of matter, G. W. Melville
Corkscrew, H. J. Ennis........cc.co.couees
Corn or cotton stalk cntter, M. B. Banowetz
Corset, W. . Gould

1171

Cougmg See Car coupling. Hose coupling.

pe coupling.

Coupling sleeve, J. G, Hallas........coeeevveennnnens 454,648
Crozing and chamferlng machine, J 454 765

Cultivator, S. H. Perry......
Curtain fixture, P McCartny
Cutter. See Band cutter. .
or cotton stalk cutter. Feed cutter.
cutter. Veterinary incisor cutter.
Cutting and drammg board, H. T. W
Dash board, E. Walter..
Dehorner, ’I‘ A, Croweli

&

rn
Meat

heeler

Dental engine, G. W. Nutz 4
Die, C. H. Langill............ 454,830
Die cutting machine, C. L. Redfield. 454,567
Distilling apparatus, W. P. Swartz........... 454,718
Door panels, machine for formlng and pohshlng,
Greenlee & Stro: m . 454,730
Draught equalizer, A. W. Hatfield et al . 454,734
Drawers, R. B Hill............c0uunen.. 136

Dusting engine, J. D. Pickles.
Dye, gray, enzl

Dynamos, belt controller for, W. A Foote
Earth boring machine, E. Walton......
Electric circuit closer, J. H. R. Ward
Electric conductor, AL W. Sperry...
Electric connection, J. H. Bickford
Electric elevator, R. Eickemeyer..

».&nux»»...»f..»
i e P
=]
5

462
Electric light hanger, G. W. Smith. . 54,815
Electric lights and power, regulating, I. & A.

Herzberg 5 X
Electriclighting, system of, N. Tesla. . 454,622
Electric machines, speed regulator for dynamo,

E. E. Winkley........... 454,541
Electric motor, ¥. B. Rae.. . 454,626
Electric motor, A. B. Roney. . 454,627
Electrre regulator for constant potentral C er- ooty

476
Electric search light, G. Sautter.. 454:604

Electric signal receiving mstrument Foote &

oor
Electric system, overhead, C. A. Lieb.
Electrode, %eecondary battery, B. Anderson

Elevator. Electric elevator.
Elevator, J. R. Hopper 454,591
Elevator and tonveyer, C. H. Phillips ,66:

Embossed and printed decorative m:
walls, etc., means for making, E. S. Sears
Embrordermg machine, H. Hocl ‘reutener. .
Engine. See Dental engine. Dusting e
otary engine.
Engine connection, steam, A. E. Parsons.. 454,814
Engravmg machine, Schraubstadter,|Jr.
454,774
454,790

ng
FeeJ cutter and crusher, E, A, Port

=

Feed water heater, W. J. Thompson............ ... 454181

Fence, S. H. Braden . 454,677
Fence, E. Manlove.. . 454,600
Fence post, W. H. Thomson . 454,

Fence post, metal, J. J. Cran . 454,611
Fencing machine, autonnmc, W. P. Shattuck . 454,530
F‘ermentmg vat, U. Bachmann... . 454,586
File, paper, C K. Stone........ . 454,5302
Filling can, M. H Garland 454,614
Filter, . Purdy.......... 454,766
Frltenng apparams, J. B. Warren. 454,817
Fire alarm, electrical, B. W. Leonar: 454,746

Firearm, maga,zme W. Mason.....

Fish hook A ack.

Floor jack Bowler .................

Frame. éee Harrow frame. Quilting frame.
Sewing machine frame.

Furnace. See Hot air furnace.

Fnrm{,]urte, book supporting attachment for, N. H.
‘Whit

Furniture brace or stay, J. Berke%v

Gauge. See Micrometer gauge. Wall paper tr! m-
ming gauge.

Galvanic battery, J. Emmer, Jr. 454,124
Galvanic battery, P. Hathaway.. 454,598
Game apparatus, S. R. Clarke.. 454,596
Game attachment, E. Barker.. 454,700
Garments, suspension frame fo { 454,579
Gas, apparatus for the manufacture of, C

? 454,531
Gas burne 454,640
Gas regulator or governor 454,706
Gas retort, F. Bredel 454,514
Gate, J. W. Miller. X

Generator. See Ste: er generator.
Gold and silver from ores, apparatus for extract-

ing, Howe & Gates 454,
Governor, steam engine, F. H. Ball. 464,511
Grate, J. Evans.......................... L .

Grate for burning hard coal slack, S. J. Miles 4,4

. 454,665
. 454,682

Grease trap for sinks, J. & J. F. Prendergast

Guard. See Keyhole guard.

Hame, C. E. Johnson
R mar, power, W. Jone:

Hanger. See Car house hanger

hanger.

Harness pad cap, E L. McClain.

Harrow, C.J. K

Harrow frame, Henry & Taylor.

454 824

Electric (llght

. 454,656
. 454,825
454,474

Hat brims, machine for trimming the curled
edges of, J. Fitz l al 4545(‘{)
Hat pin, lad) y’s, L. Barnes.......... 454,702

Hearth, ad_]ustable, J. H. Bennett . 454703

eater. e Feed water heater,

Hea]tmg and cooking apparatus, portable safety, ? 454537

L HOUSE. ..ot iiieine e X

Heel narllng machine, W. J. Fahnley.. 454,126

Holder. See Bedclotﬁes and baby holder. Crgar
holder. Rope holder. Shade holder. Shaft
holder.

Hook. See Fish hook.

Hose coupling, J. G. Hallas ... 454,649

Hose coupling, electric, J. B Strauss.. . 454,669

Hose couplings, manufacture of, J. G. Hallas . 454,647

Hot air furnace, M. Koehler. . 454,482

House. See Toy fire engine house.
Hub, wheel, G. H. Smith
Hydrocarbon burner, A. G Bannm
Hydrocarbons, solidifying liquid,

fellow

.. 454,688
. 454,676

. 454,777

Indicator. See Station indicator.
Insect catcher, H. C. Dexter....... 454,720
Insulating material, A. W. Sperry 454,547

Insulator for marine condensers, P.

Insulators, packings, etc.. X compound fo
manufacture of, 4. ‘W. Sperry

Iron, See Sad iron.

Ironing machine, W. Bullock... .. 454,456

Troning machine, L. H ‘Watso! . 454,786

Jack, See Floor jacl

Joint connection for metal framework, Westa-
Way & Beard......cocoeviiiiiiiiiiiniinnees

Key fastener, A. W. Bartholomew

454m7
| 454,548

. 454,691

Keyhole guard, L. Gaddis........ . 454,789
Knitting fabrics, A. Boehmen ....................... 454,795
Knob for carriages, etc., headed, C. O. & L. F.Up-
ham 454,649

Knurlmg tool, H. F. Cook . 454,788
Ladder, extension, W. E. Brown...... . 454,454
Lamp and burner, oil, C. ‘M. Richmond . . 454,
Lamp, Argand, F. Rhind................... . 454,528
Lamp cut-out and system, E. Thomson .. 454,782
Lamp, electric arc, Lemp & Wightman..... .. 454,485
Lamp, incandescent electric, T. A. Edison. . 454,558
Lamp, pocket, W. F. Folmer.. 454,642
Letter box, L. Hammel.. ..... .. 454,132
Level for stair builders, plumb, F. Barnes..... oo 454,701
Light. See Electric search light.
Lightning arrester, E. Thomson......... ..454,671 to 454,673
Limit switch, F. B. R 454,496
Logs, a%paratus for thawmg, H. M. Crittenton.... 454,716

Loom, Draper & Durkin..........ceeeeeeereeeneeaenns 454,564
Loom, J. H. Northrop. 454,805, 454,806, 454,808, 454,810
Loom, A. E. Rhoades. ....cccuuiireieeeesniesncesnnans 454,791
Loom shuttle, G. O. Drape: 454,796
Loom shuttle, W. F. Draper. 454,797
Loom shuttle, J. H. Northrop. ,807
Loom shuttle and spindle, J. H. 454,809
Loom shuttle spindle, J. H. Northro .............. 454,811

Looms, strap for connecting pickers with picker

sticks of, C. E. Farr..
Lubricant, B, W. Cooke.
Lubricator. See Axlelul
Marble roller, F. E. Phillips.
Match box, Brown & Bailey.
Matﬁr%sges, pillows, ete.,

Meat choppm machine, W.
Meat cutter, Renner & Hofbauer.
Mechanical movement, G. C. Moore
Mechanical movement, S.E. Nutting
Metal, apparatus for shapmg and omamentmg
hollow articles of, Jackson & Hewitson.....

Micrometer gauge, . Brow:
Mill. See Boring and turnmg ml]l

Mining machine, E. A. Sperry.......cceeeeevueennnens 54,500
Motor. See Electric motor. Wave power motor.
Mowing machine, J. H. JOnes............ccoeeeeeene. 454,741
Musical instrument, wind, H. J. Light,. 54,743
Nail set, F. W. Beach............ 454,512
Ore roasting drsh ‘W. F. Oden..

Packing, piston rod, C. C. Jerome. 4,741

Packing, stuffin, box. R. Walsh
Paddle wheel, C. BE. Keith.................
Pails, suspension device for, Locke & Cobb. ...
Pan. SeeBed pan.

Paper box, sector shaped, Brown & Bailey 454,
Paper, etc., device for color striping, C. Schnelder £
Paper pail, Hull & MCEWAN.........ooevvuunneennnnn.
Paper pulp, magnetic separator for, C. H, Atkins.
Pencnl sharpener and point protector, H. Baum-

E Y47 (oo B E0GI00000GABA0000000000000 454,623
Pepsln J L. Webber 454,575
Perfumes, sampling case for, C. H. Saga, 4,772
Pessary, electrical, W. N. Sherman.......... 454513
Photographers, developm(% dlsh for, A. Boyle. 454,518
Piano pedal attachment, G. C. A. Clas . 454113
Pianos, action support for uprlght, W M. Bauer.. 454,576
Pick, A, 454543
Picture, transparent, J. McNevin.. . 454,560
Piles, etc., coatmg for, F.E. Lampe 454,744

Pin. ' See H. n.
%V C. Westaway .....................

Pipe couplrng, 454,690
Pipe cover, E. Walwyk........ . 454,785
Planter, corn, C. O. arkhurst . 454,601
Planting machlne. cane, J. 0’Bo . 454,758

Plow attachment, G. W. Ackerma:
Plow, vineyard, d Moore.
Post. See Fence post.
Press. See Baling press.
Press, A. N. Peters.
Press board, S. K. Hible

. 454,606
. 454,828

Printing press.

Printing press, cylinder, D. 454,716
Protractor, S. A. Brown 454,710
Pump, G. hro ..............

Pump, vertical steam C. H. Robinson.. .
Pumps {forfmoving ;gaseous bodies,, vaive of, A
F. Garrlson

Punch, check, W. F. Stark 454574
Punches from dres, makrng, R Gaiger 618
Puzzle, calendar,J. S. McTear.......ooevverneeennnnn 454,831

Rack. See Barrel rack. Ooat and umbrella rack.
Radiometer, C. Deshler..

Railway chair, T, Davies. .
Railway ¢ slgnal Raab.. 8
Railway sprkes, apparatus ‘for making, E. E. An-
.. 454,607
. 454594
454478
454,639
454 625

ge
Railway ties, wear Plate for, M R Perkins.
Raiiway time signal, N.JONeS....oooveeeenrnnnnnn
Railway tracks, guard rall clamp for, P. Edelman.
Railway trains, electric signal for, F. P. Lenahan.
Railways, power conveyer for traction vehrcles in

cable, 454,829
Razor strop, A. M. Lawrence . 454,483
Reel and support R. Hardie. . 454,615
Refrrferator. . FI. Leonard ... 454,147
Regu ator See Electric regulator. Gas regu-

Rivetmg machine, W. Sellers............c..c..ceeee
Rocker and whirler, H. W. Hensch

454,572
454,681

Roller. See Marble roller.

Rolling mill, wire rod, W. F. Thompson (r)........ 11,172
Rope holder and fastener, R. Osborne . 454,760
Rotary engine, E. F. Holmgreen . 454,738
Sad iron, G. Heidel.. 454,820
Sash balance, B, Mars| 454,616
Sash fastener, E A. Beis 454,513
Sash fastener, G. B. Sloan, ,628

Saw setting and ﬁlln machine, C. A. Erlandson.. 454,679
Sawing machine, J. B. 54 819
Scow, steam War in 3 J C West o0 54632
Screen, W. 8. Pollitt...... . 4545%
Scrubbing machme, J. Ziv 454,633

Seat. See Spring seat. Water closet seat.
Seed machme for delinting cotton, J. J. Faulk-

.......................... . X
Seedmgmachme, S. C. Cobb.

Sewing machine, J. T. Bow yer. ¥
Sewing machine, W. A. Neely. X
Sewing machine qurltmg frame, J. E. Gibbs 454,520
Sewing machine, shoe, M. C. & T. J. Denne........ N

. Denn
Sewing machines, device for contro]lmgthe shut-

tle thread of, H, Cook +.. 454,610
Shade holder, B Allday .. 454,675
Shade roller bracket, G w. . 454,568
Shaft holder, vehlcle, P. P. . 454,621
Shears, H. C. Heinisch.,.....,.... . 454,135
Sheet metalcan W.P. Quentell . 454,
Shirt, W. Tild . 454,674
Sieve for srftmg ﬂour M. Lary . 454,599
Slgnal1 See Rarlway signal. R
Sock or stocking, R. M. Appleton. . 454,634

Soda and other aerated fluids, di
ratus for, H. S. Park..
Spike machine, G. A. Brown
Spikes, making, Angell & Por
Spinning machine, ring, J. Imb:
Spool turning machine, J. M. Par

Spring. See Vehicle spring.
Spring seat, Bridwell & Morgan..
Stage settmg for theaters, J. Hart.
Stage setting for theatrical representation of
games, J. Hart
Stall floor, R. Lee

Stamp, self- mklng hand Ryer 49
Station indicator, J. Meadowcroft 454,559
Stay, dress, M. P. BIAT . eeseernreernnn 454,587
Steam boiler and furnace C. N. Bacon.. .. 454,446
Steam or hot water generator, D. A. Dickinson.... 454,45

machines, lever for, J. Hengen 454,589

Stone channelin,
% and apparatus for sawing, G-

Stone, method o
Clark

Stone planing machine, C. Kennedy..
Stop motion mechanism, I. W. Huckms
Stopper. See Bottle stopper.

Store service apparatus, R. B, Wilson..
Street sweeping machine, A. R. Weber. .
Sweat pad fastener, E. F. Pflueger
Switch, See Limit swiltch.

Table, C. G. Udell

'l‘eeth restoring defective, C. H. Land 54,5
Telegraph lines, swntch board for, Viles & Young 454,584
Telegraphy, B. B. L4 T 454.630
Telephone pay statlons, signal device for, W.

0} 000000RE000R00NG0000 000000 CROC00R0A000N00ROC00 454,470

Telephones, signal attachment for, A.D.Sundeen

et al 454, 508 454 504
Thermo cauter, C. A. Paquelin.. 54,524
Thrashing macl:une, E.W. Flagg ,466
'l‘hrashmg machines, grain meas

for, W. P. Farrell........... 454,127
Toy ball loaded, C. E. Goodspe: 454,544
Toy fire engine house, E Ve 454,651
Toy pinwheel, W. Murphy 454,804
Trace carrier, S J. Barto 454,562
Track clearer, M. Leary.. 454,484
Trap. See Animal trap.
Trolley pole mechanism, Larkin & Tomkins. 454,522
Trousers stretcher, C. N. Rand............ 454,666
Truck, W. H. Dye.. 454,460
Truck, hand, ‘W. H. 454, ,461
Truss, Park & Pickens. 454, ,761
'I‘rnsses or girders, plant for elevating, G. Ander- " isa4ud
Tu hame, S. E. Bricknell by 454, 5
Twine holder attachment, C. F. Walters. .. 4547184
Typewriters, ink pad for, A. S. Osborn. .. 454,
Typewriting machine, A. W. Sterger .. 454,668
Typewriting machlne, F.X. W % .. 454,692
Undergarment combination, G 'Brien. ...d54,81%, 454813
Valve, R. M. & J. G. DOWDIE. «cuevnrenenennnneenennn 454,613
Valve, R.Pattee..........o...:n ,661
Valve gear, cut-off, F. H.Ball....... 00 ,447
Valve, steam—actuated I N.MOOTe...coovvvnnnennen 454,753

Vat. See Fermenting Vat.

Vehicle brake, J. Egge.......ccccovviiiiinnniinnnnann, 454,51
Vehicle spring, G. E. Combs ..... . 454,714
Vehicle spring gear, P. L. Ramsey........ . 454,768
Veterinary incisor cutter, H. Haussmann . 454473
Vise, W. A. Bernard . 454,542
Vise, D. F. Tallman.. .. 454,77
Vise, C. Wies............... .. 454,693
Wagon hrake, automatic, C. A. Brost. . 454,
‘Wall paper exhibitor, A. H. Peats.. 454,494
Wall paper trimming gauge, J. Marks . 454,751
Washing machine, %V dron...... 454,

Watch bow fastener, F. Mink
‘Watch case centers, apparatus forshaping a:
namenting, G. Bourquin............ceeevecinneen
Watch case centers or other articles, tool for or-
namenting, F. Ecaubert
Water closet seat, G. J Kremelbe
Water closet seat,J. Ri
Water wheel bucket W
Wayve power motor, b2 A
Wei, hlng or similar machine, ¢

633
454,821

454,529
4547787

454,451

to

Wheel. See Paddle wheel.
Wheel holding appliance, wagon, W. R. Exum
Whip socket, A. W. Hall.......oooiiieireeieisneens
‘Whips, stalk’ splitting machine for, T. W. Reed...
‘Windmill, J. M. Pollard .
Wire stretcher, J. C. Thompson
Wrench, M. Cummins...........
Wrench, B. Donahue.

Woodwork inlaid, A. B. Cameron

DESIGNS.

Bretzel or cracker, D. F. Stauffer.
Brush ba . Rowan.
Buckle E li‘ Crider.
Calendar, S. Rowan.
Cane handle, A. Krouse.......
Carpet stretcher, C. F. Hackman.
Ewer, C. E. Haviland............
Hammer, claw, W. Kendall..
Horseshoe pad, M. Hallanan'.
Jar, C. E. Haviland............
Lamp shade, M. Krrchberger
Sign letters, H. J. Lat ham
Spoon, G. L. Crowell, Jr
Spoon, C. 8. Sherwood..
Spoon, G. W, Shiebler.
Spoon, ete., W. C. Ball..
Spoon, etc., E. 1. Garfleld.
Type ornaments, font of, C. E. Heyer..

TRADE MARKS.

An%septlc solution for internal and external use,
a;

rth & Leathers........ 9,739
Beer, ale, and porter, Ameri 19,738
Boots and shoes, J. B. Lewis. 19,756
Coffee extract, prepared, Co
19,755
eries,land;

rations, single colored, J. A. Hearn & Son. . 19,749

Cotton, lmen hemp, and silk piece goods, woolen
cloths, and worste dstuﬂs . Maddocks.. .19,763, 19,764
Creamers, centrifugal Sharples..... .. 19,757
Fertilizers, Alabama ﬁ‘ertlllzer Co..... ,743
Flat and tableware, W. F. Newhall 19,751

Flour, Eckhart & Swan............
Hair tonic, Arthur Chemical Co..

Hams and bacon, smoked, H. E. Bailey. L 19744
Mineral water, W heeler & Company......... 19,765
Oil, miners’, American Cotton Oil Company........ 9,153

Oils used in compounding beverages and liquors,
H. Cohe:

Ointment, Petrolene Compound Co
Paper bag
Remedres
................................................ 19,746
Bemedy for throat and lung troubles, J. F. Gold- 19759

aine
Remedy,headache, W. H. Galbraith . 19,740
Rubber goods, mechanical, Revere Rubber Com-

1L T b R S S AR BB B E Ba BaE a0 00a HO0R G BahBa Ao Eacah aee
Sheetings and shirtings, cotton, Jackson Com:
e e e e 19, 760 to 19,762

Tomcs, l< M Clements
Toothpaste . H. Hall

al
Toy games in boxes, J. H.

g

A printed copv of the specrﬂcahon and drawing of
any patent in the f oregoing list, or any patent in print
issued since 1 3, will be furnished from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
fomg list, proyided they aresimple, at a cost of $40 each.

t complicated the cost will be a little more. For fuli
instructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may algo be obtained.
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Wdverfisements.

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

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

USE ADAMANT WALL PLASTER

1t is Hard, Dense, and Ad-
hesi ve. Does not check or crack.
1t is impervious to wind, water,
. and disease germs. Itdriesin a
"“few hours. It can be applied in
' any kind of weather. Itisin gene
eral use. Licenses granted for the
mixing,using, and selling.

Address ADAMANT MFG CO.

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

Patent Foot Power Machmery
Complete Outfits.

Wood or Metal workerswithout steam
power. can successtully compete with
the large shops, by using our New
LABOR SAVING Machinery,
latest and most improved for practical
shop use, also for Industrial Schools,
Home Training, etc. Catalogue free.
Seneca Falls Mfg. Co.
695 Water Street, Seneca Falls, N. Y.

ELECTRICAL!

Agents wanted for Fine Electrical Supplies of every
description. New [p]ate catalogue and price list on re«
ceipt of 25 cents. scounts to the trade.

NOVELTY ELECTRIC CO., 54 North 4th St., Phila., Pa.

The Sehastian-May Co. fge

Improved Screw Cutting

power Lid L EL L
Power

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

165 to 167 Highland Ave.,

SIDNEY, OHIO.

TALCOTT’S COMBINATION

PATENT BELT HOOKS,
W. 0. TALCOTT, Providence, R. L.

“Improvement the order ot the age.”

THE SMITH PREMIER TYPEWRITER

Important Improvement
All the Essential Features greatly perfected.
The Most Durable in Alignment.
Easiest Running and Most Silent.
All type cleaned in 10 seconds without soiling the hands.

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A
Send for Catalogue.

ROSE POLYTECHNIC INSTITUTE
Terre Haute,Indlana.—A School ofEnFIneerln

Well _endowed, well equipped departments of Civil, Mechanical,
and Electrical Engineering, Chemistry, Drawing. Sbo s and La:
boratories. Expenses low. Address H. T. EDD Presldent

VOLNEY W. MASON & C.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE. R. I.

VanDuzen’s Pat. I.oose Pulley Oller

Highest Indorsements,
Enviable Regumtlon,
Scientific Pedigree.

A two years’ test by conservative
manufacturers of national reputa-
tion has shown it to be the only per-
fect Lubricator for Loose Pulleys in
use. Prices very reasonable. Send

for our ‘‘ Catalogue Number 55.”
VAN DUZEN & T'IFT, Cincinnati, O.

THE PREMIER CAMERA

IS THE BEST IN MARKET.
Simple of Manipulation.
Plates or Films are used.
The Shutter is always set,

0

PRICE $18.00.

Send for Catalogue and copy of Modern Photography.
WE MAKE ALL KINDS OF CAMERAS.

ROCHESTER OPTICAL COMPANY,

14 S. Water St.,, ROCHESTER, N. Y.

Edco System.

Complete Electric Light and Power Plants. Electrio
Street Cars, Accumulators, Dynamos. Oldest and
most experienced Motor Co. in the world.

THE ELECTRO DYNAMIC COMPANY,
224 Carter St., Phila., Pa. 44 Broadway, New York,
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Langbein's New and Splendid Book on the Electro-
Deposition of Metals.

To be published Jul
8vo, 400 pages.

In Press. 15, 1891. In one volume,

rice, $4.00.

A COMPLETE TREATISE ON THE

ELEGTRO-DEDOSITION OF METALS

(Jompx'ism%e ectro-Plating and Gaivanoplastic Opera-
tions, the Deposition of Metals b ty the Contact and Im-
mersion Processes, the Coloring of Metals, the Methods
of Grinding and Polishing, as well as Descriptions of the
Electric Elements, Dynamo-Electric Machines, Thermo-
iles, and of the Materials and Processes used in every
e artment of the . Translated from the German
r. George Langbein, with additions by William T,
Brannt editor of * The Techno-Chemical Receipt Book.”
Tlustrated by 125 e yigm ings. In one volume, 8v0,
pages. Ready July 15, 1891. Price.. $4.00
W™ Subscriptions received in advance, to be paid for on
delivery. at the publication price, free of freight or postage.
8F~ Prospectus, showing Table of Contents, sent free of
postage, on application.

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

CIiARIX’'S
Ventilating and Drying

FANS.

Y@ Light Running, Adjustable

_/ Blades. Self-Oiling Bearings.
24-page catalogue free.

Also Rubber Press Rolls for Wool
and Yarn Washing and

Dyeing Machines.

GEO. P. CLARK, Manuf.

Box L, Windsor Locksy Ct.

T&.SLACK BARRELMAchy
J ASPECIALTY G

NERY

JOHN CREENWOQD &CO.
ROCHESTER.N

Capacity up to 200 tons per hour.

Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined
Builders of High Grade Minmg
Machinery.

Send for Catalogues.

GATES IRON WORKS,
30 C So. Clinton St., Chicago
215 Franklin St., Boston, Mass.

USHMAN CHUCK

Complete line for all uses shown in new
illustrated catalogue, free to all.
Cushman Chuck Co., Hartford, Conn.

Perfect Newspaper File

The Koch Patent File, for preserving Newspapers, Mag-
azines, and Pamg lets, has been recently improved and
price reduced. Subscribers to the SCIENTIFIC AMERI-
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be
supphed for the low price of $l 50 by mail, or §1.25 at the

Daimler Gas

Sizes 1,2, and 4 Horse Power,

Grinding Mills, etc.

and Petroleum Motor

THE NEW INDUSTRIAL MOTOR.

Effficilent~Economical-Safe.
actual, for driving small machinery of all kinds, such as
Sewing Machines, Lathes, Pumps, Ventilating Fans, Watchmakers’ Machinery,
Light Woodworking Machinery, Ice Cream Machines, etc., etc.
Larger sizes of the Industrial Motor are adapted for driving Dynamos, Printing Presses,
These Motors have been applied successfully to
the propulsion of small boats, te eperating street cars,
and to road wagons and carriages.
Motors in operation may be seen at the Works, Steinway, Long Island City, New York.
§F Fully lustrated Catalogue and Price List sent on application.

THE DAIMLER MOTOR CO.{worie, Sceinwas. L. T cits, &Y

N?? ghows specimens. Fme prmlmg a spermltv

Engravings direct from phomgnphu and other copy.
Paper, Superior Quality.
Photogrnp lic Supplles.
or

BLUE PRIN

- T1. MOCOLLIN & CO. 1030 Arch Street. Philageiphiae
SEWING MACHINE MOTOR FOR AMA-

teurs.—By C. D. Parkhurst. Description of a very sim-
ple_and effective motor, with laminated armature, of
sufficient power toactuate a sewing machine. With 11

engravings. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT, No. 759. Price 10 cents. To behad at
this office and from all newsdealers.

FOR SALE,

ICE PILANT and SALT P1.ANT combined. Lo-
cated in Hutchinson, Kansas. Machine built by Blym-
yer Co., of Cincinnati. Makes 25 tons of finest ice per
day, and so arranged that all waste heat is utilized for
evaporating brine. Makes 60 bbls. No. 1salt per daywith-
out cost. hen ice machine is not running, makes 200
bbls. Works all the year round. Storage room holds
12,000 bbls. Salt deposit inexhaustible. Cooper shops,
R'R. switches, etc., all on the premises. Ice business
large. Practically no com%tition. Unusual opportuni
for party with capita. rchaser can make thorou,
examination. Apply to J. F

Kansas.

NEW CATALOG U
VALUABI.E “PAPERS

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent
free a&lcharqe to any address.
N & CO., 361 ‘Brondway, New York.

. REDHEAD, Hutchinson,

STEEI. TYPE FOR TYPEWRITERS

Stencils, Steel Stamps, Rubber and
= Metal gpe ‘Wheels, Dies, etc.
Viodel and Experimental Work
Small Machinery, Novelties, etc., man-
ufactured special contract.

New York Stencil\aks.,loo Nassau St., N.Y

Scientific Pook (jatalogue

RECENTLY PUBLISHED.

Our new catalogue containing over 100 pages, include
Ing works on more than fifty different subjects. Will be
mailed free to any address on application.

MUNN & CO., Publishers Scientific American,

- 361 Broadway, New York.

Experimental Science

BY
Geo, M. Hopkins,

Interesting Experi-
ments in Every Branch
of Physics, Descriptions

f Simple and Efficient
A pparatus, much of
which may be Made at
Home, Among Subjects
treated are Electricity in
all its Branches, Magnet-
ism, Heat, Light, Photo-
graph{. Microscopy, Op-
tical Illusions, Mechan-
ics,ete. A world of Valu-
able Information. A
Source of Rational
Amusement. A superb
work for Young and Old.

Illustrated Circular and Table of Contents sent free.
740 PAGES. 630 ILLUSTRATIONS.
PRICE, by mail, postpaid, - « =
MUNN & CO., Publishers,
Office of THE SCIENTIFIC AMERICAN,
361 Broadway, New York-

ELECTRO MOTOR. SIMPLE, HOW TO
make. By G.M. Hopkins.—Description of a small electro
rotor devised and constructed with a view to assiskin, g
amateurs to make a motor wnich might be driven wit.
advantage by a current derived from a battery, and
which would have sutliciens power to operate a foot
lathe or any machine requiring not over one man power.
With 11 ﬂgures Contamed in SCIENTIFIC AMERICAN
SUPPLEMENT, 641. Price 10 cents. To be had at
this ottice and from all newsdealers.

Ne=ss

_ Small Electric Motor

for Amateurs. Illus.in Sci. Am.
Supp., 7183. Materials and direc-
tions for making sent by mail,
$1.2. Difficult parts ﬂnlshed An; g
one can makeit. W.

Mfr. of Electric Mawhmery,

$4.00.

BABBDB N unrms:sr

ORTLP‘ USEON. scmuuu\

 TERMROERS

MANUFACTORIES IN UNITED STATES, SCOTLAND “FRANCE, GERMANY & AUSTRIA.
Awarded the Grand Prize at late Paris Exposition.

les.

mails

o BIT

Square, Oval, or Round Smooth
For Carpenter, Cabinet, and
Pattern work,
ed free. Bridgeport Gun Implemen
Co., I Maiden Lane, New York.

inch, 50 cents, set $4.00,

ICE and REFRIGERATING MACHINES

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

ffice of this board sides; inscription

"SCIEN IFIO MERICA ” in gilt. N for

ever{ one who wishes to preserve the paper. Address
MUNN & CO., Publishers SCIENTIFIC AMERICAN.

DEAF V558, & HEAD NoIsts CURED

ar Cushio: Whispers
heard. Successful when all remediesfail. Sold F R E
only by F. Hiscox, 8568 B’way, N.X. Write for book of proofs E

RAILWAY & SQTEAM FITTERS SUPPLIES

Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &e.
JOHN S. URQUHART, 46 Cortlandt St., N. Y,

DROP EDRCING S

2 Wf/ A 70015 4 C
TLLINGS SPENDERED

HARTFORD C ONN.

JAMES L.EFFEL WATER WHEELS

ENGINES, and BOILERS.

JANMES LEFFEL & CO.
FARLO ST., SPRINGFIELD, OHIO.
110a Liberty Street New York City.

0TTO GAS ENGINES

33,000 SOLD.
Engines and Pumps Combined.
For COAL GAS
or GASOLINE,
SCHLEICHER, SCHUMM & CO.

PHILADELPHIA,
CHICA GO, NEW YORK.

POCKET PEN & PENCIL@ STAMP, WITH NAME,
Mmﬂ otier-spsums, | (Ip
Self-Inker 20c.05~ postpaid for $1.00
Markslinen,cards,&ce NewAgta.big money.Termsiree,

Thalman Mfg.Co. No. 365 Balt. St., Baltimore, Md., U.S.A.

$10.00 to $50.00 ¢

ness,

er night. A
ight and pro-
fitable busie-
Magic Lanterns and Views of popular sub-
}&cts. Catulogues on application, Part 1 Optical, 2
athematxcal 3 Meteorological, 4 Magic Lanterns, etc.
L. M SSE, S8 Madison Street, Chicago, Ili,

y j{\NR‘lTEFDR
& PRICES ano
DESERIPTI

mcuLAR

VANDUZEN &TIFT

SOLE MAKERS.

=
Aome Automatic s""l oil
Bogine.—*Stationary. Tank,

After being on the Market Five Years

The “ACME ?? still Leads!

Sizes One, Two, Three, and Four Horse Power.
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil fire.
end for catalogue giving full particulars and prices.

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y.

Arranged for either NATURAL GAS

For

Send for

HARRISON CONVEYOR'!
Hanoring 67ain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &c.
Sendfor | BORDEN, SELLECK & CO., {Ma_’;f,;,}:;,s, } Chicago, ",';

PNEUMATIC BELL QUTFIT

Put up your own Call Bell. Nothing toget out of order.
Send for Circular. W.B. BEACH, Electric and Pneu-
matic Supplies, 132 Fulton Street, New York City.

FOR RAILROADS
J WATER WORKS,
MILLS , FARMS &c.
coMPLETESTOEn oF

{YPRESS LUMBER.

N wooDEN TAN

LARGE WATER TAN
pLANS&LSPEClALTV

KS.
Wi

T
nrTT
un

S F URNI!
G YT OWERS CALDWELL&C°
. Ne 217 E.MAINST LouisviLLE Ky.

STEVENS PATENT FIRM JOINT

HERMAPH RODITE CALIPERS

. 56 E. Pnce List. —Sent by mail.
i infh ..$0.65 | 10 $0 %0

8030 )
8 e eeees 075112 ¢
5 « .0.55
Ideal and Leader Spring Dividers and Cali~
ers, Ideal Surface Gauges, Depth Gauges, and
ine Machmists’ Too!
11U trated mtaloque Jree to all.
g STEVEN'l ARMS & TOOL
0.B Chicopee Falls, Mass.

co.,

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

SMALL ELECTRIC MOTOR FOR AM

ateurs.—By C. D. Parkhurst. Description in detailofa
small and easily made motor powerful enough to drive
aten or twelve inch brass fan and to give a good breeze.
With 15 figures drawn to a scale. Contained in SCIEN-
TIFIC AMKRICAN SUPPLEMENT, No. 767. Price 10
cents. To be had at this office and from all newsdeal ers.

Build a ¥an Motor and keep
Materials for Fan Motor
No. 767, Simple Motor No. 641, Park-
hurst Motor No. 759, and 8 and 16
Light Dynamos, all in rough or
part or all finished.

Our $25 Plating Dynamo runs
30 gals. of solution.

Electrical Supplies.
Send stamp for catalogues
PALMER BROS.,

Mianus, Conn.

ICE-HOUSE AND COLD ROOM.—BY R.

G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 0 cents. To behad. at this office
and of all newsdealers.

UNION MANUFACTURING & PLATING CO.
236-238-240 Carroll Ave.. Chicago, Manufacturers of

METAL SPECIALTIES FOR INVENTORS,

ALL KINDS OF PLATING.
Estimates furnished. Correspondence invited.

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

HOW TO MAKE DYNAMO-ELECTRIC

Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions for constructing dynamos of different
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decompose water rapidly,
magnetize steel, ring a lurge gong, give powerful shocks,
operate in duction coils, and will, tor temporary use, re-
place 8 or 10 Bunsen cells Contained in SUPPLEMENTS
161 and 599. Price 10 cents each. The larger ma-
chine plroduces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com=
pound wound machine. Can be run for'a short time by
two or four men. _Requires one horse power for con-
tinued running. Best engravings of dynamo ever pro-
duced. Details of every part shown. Winding of arma-
ture and fleld magnet plainly illustrated. Any intel-
ligent person with the aid of thesedrawingsand instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLEMENT 60{. Price 10 cents.

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

FIREFELT.,

it to be superior to Hair Felt in Non-Conducting qualities.
for pipes and i nto sheetsand rolls for large surfaces.

THE NEW NON-CONDUCTING MATERIAL

is a Flexible Felt Made of Pure Asbestos, in a
finely divided fibrous state, indestructible by heat and
unexcelled as a Non-Conductor. U. 8. Navy tests show
Made mto sectional form
Send for Samy

Asbestos Boiler (,overings, Steam Packings, Asbestos (}Foth, Asbestos

Building Paper, e
THE CHALM

ER~-SPENCE CO., 59 and 61 Liberty St., New York.
BRANCHES:—Philadelphia,

Chicago, Pittsburgh, Boston.

Grand Ave., New Haven, Conn. .

‘““STANDARD ”” EM§RYeL DRESSER

for Tmmg and Sharpenmg Emery Wh eels.

Price complete with extra cutter,
Single Cutters, without handle,

. $2.00.
60 eeuts’euh
Cutters supplied to fit any make of handle.
not wish to buy complete tool, send 60c. with name of
fﬁl%e "{:31?{31°ft1’3“d"’t you ha,Vie, and we willhsend cutter to
ill last three times as long as any other make.
STANDARD TO f

i
If you do

Cleveland, Ohi
Our Twist Drills and Toéls are sold b: o a2at b 0

all dealers in
¥ Send for

atalogue.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
f-Speed, Comfort and Safety,
Q AGENTS WANTED.
Large lllustrated Catalogue sent Free to any Address.

THE EAGLE BICYCLE MF¥@. CO,,
STAMFORD, CONN.

T'E Sciemific merican
PUBLICATIONS FOR 1891.

The prices of the different publications in th
States, Canada, and Mexico arg as follows: ¢ United
RATES BY MAIL.
The Scientific American (weekly), one year =
The Scientific Amencan Supplement (weekly), one
year, -
The Scientific Amencan. Spanlsh Edition (month-
ly), one year, -

The Scientific Amencan Architects and Builders
Edition (monthly), one year, - = =
COMBINED RATES.
The Scientific American and Supplement, - =

The Scientific American a.nd Arelntects and Buxld-
ers Edition, -

The Scientific American, Supplement and Archi-
tects and Builders Edition, - = =
Proportionate Rates for Sixz M tmths.

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

MUNN & CO., 361 Broadway, New York.

Defiance
Machine Works.
Defiance,

Ohio,

Hardware and Supplies.

$3.00
5.00

3.00
2.50

$7.00

9.0C

‘l?uilders of Pa-

ent woodwork-
lfng Ilidai;:hmell‘;y.
or Hub, Spoke
Wheel, W i
Carri

ing, arre'l,
Hoop and Plow
Handle Facto-
ries. Balancing
Machinery.
Pattern ma-
kers’ Machi«

o 1;3) Bending Machine, Address Box 2.
[ ¢ atalogues free. €8s Box
gﬁszubhshed 1850.

OIL WELL SUPPLY CO.

91 & 92 WATER STREET,
Pleesburgh, Pa.,
Manufacturers of everything needed for
ARTESIAN WELLS
for either Gas. 0Qil, Water, or Mineral

Tests, Boilers, Engines, Pipe,
Cordage. Drilling Tools, ete.
Illustrated catalogue, price

lists and discount sheets
on request.

AR'I'ESIAN

Wells, Oil and Gas Wells, drilled
by contra/ct t,o au depth, from 50
to 3000 so manui’acture
and turmsh eve hing required
to drill and complete same. Port-
able Horse Power and Moun
Steam Drilling Machinesfor100 to
600 £t. Send 6cents for illustrated
catalogue. Pierce Artcsian
and Oil Well buppl%{(,o.p
80 Beaver Street. New

A Wonderful Air Mover. For Drying all kinds of goods (special Dryers built and re-
sults guaranteed). Invaluable in Bleacheries, Dye Houses, Hat Shops, Acid and Paint Works,
coffee mills, fans, sausage cutters, elevators, and all machinery requiring light power. ‘Woolen and Cotton Mills, for removing steam, dust, smoke, hot air, acid tumes, bad odors, and
firing, no fuel, no ashes, no repairs, noiseless and compact. No extra insurance. Always ready. for ventilating Hotels, Laundries, Public Buildings, ete. High Speed Engine and Fan combined.
Supplies from ¥tol0H. P. Interchangeable Jets and improved in every detail. References in all parts of the country.

Send for spec a.l circulars to the Baclkus Water Motor Co. Newarlk, IN. dJ.

for Model Circular.

With or without Governor. upplies from hydrantpressure the cheagest power known.
Invaluable for blowing church organs, running printing presses, sewing machines, lathes, saws.

Jones Bro

© 1891 SCIENTIFIC AMERICAN, INC.
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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 eiight
words per line. This notice shows the width of the line,
and is set in agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at Publication Office as earl§ as Thursday
morning to appear in the following week’s issue.

OVERMAN WHEEL CO., CHICOPEE FALLS, MASS.
BOSTON. WASHINGTON. DENVER. SAN FRANCISCO.
A. G. SPALDING & BROS., SPECIAL AGENTS.
CHICAGO. NEW YORK. PHILADELPHIA,

DEVELOPMENT OF AMERICAN

Blast Furnaces. with special reference to large Yields.—
By James Gayley. A description of some of the princi-
pal blast furnaces in the United States. showing the
changes in design and practice by means of which ex-
traordinarily large yields have been obtained in the last
decade. With 8 figures. Contained in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 776. Price 10 ecents. To
be bad at this oftice and from all newsdealers.

o, "HUDSON’S GARDEN

Hose Mender.

So simple a child can use it.
Write for descriptive circular.
One box containing 6 Tubes, 20
. Bands, 1 (Pair Pliers,
post-paid, $1.00.
Extra parts sold
separately, Al
dealers keep them.
: \ Agents wanted.
2 2=\ CHAS. E. HUDSON,
¥ Leominster. Masa

A pamphlet of information and ab=
stract of the laws,showing How to
Obtain Patents, Caveats, Trade,
Marks, Copyrights, sent free.,
Address MUNN & »

361 Broadway,
O New York.

(s AND FINE GRAY IRON:\ALSO STEEL

ﬁABLE  CASTINGS FROM SPECIAL

£ —ii— RNS
bt =/ EINE TINNING jro== pATTERG.
DEVLIN % €05 > JAPARN
J w sLEmGH AVE & AVERIGAN ST FHILA N6 AN XL

MAIDEN LANE;
NEW YORK,

PATENTED ,‘, {

e

A% AMERICAN BELL TELEPHONE O,

95 MILK ST., BOSTON, MASS.

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

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

Clough’s Patent Duplex Gear Cutter
One pair of these cutters cutsa pitch of
interchangeable gear wheels from 15 teeth
toarack inclusive. For circular and prices
address R. M. Olough, Tolland, Conn.

MACHINE TOOLS
Engine Lathes, Planers, Shapers, Tur-
ret Lathes, ete. {3 Send for Catalogue,
The Hendey Machine Co. Torrington, Conn.

_MAN'F'G. CO.

=

MR (FEer——
Our ADJUSTABLE STOCKS and_ DIES

are universally acknowledged to be the

[ = 18 ol

We also make all our Tools on the
same principle, of the BEST MATERIAL and
WORKMANSHIP, and always with a viewm
of time and labor saving in their use. &
Rnunnn BRIDGEPORT, QONN'IHIHIHIHIIIE

N _THE BRIDGEPORT WOOD _ FINISHING CO. <

GRANVILLE M. BREINIG PRINCIPAL OFFICE

GENERAL AGENT & SUPERINTENDENT, NEW MILFORD. CONN.
NEW YORK. CHICAGQ OFFICE & WAREHOUSE

OFFICE 24 O PEARL S™. MANUFACTURERSOf 211 EAST RANDOLPH ST.

_ WHEELERS PATENT WOOD JILLER .

BrEINIG'S LiTHOGEN SiLICATE [PAINT.
ADAPTED TO ALL CLIMATES ESPECIALLY MARINE EXPOSURES.

PAMPHLET GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE TO ANY ADDRESS.

TAYA” A ATATA

>
>
>
>
b,
P

FIELEVATORS.

R NY. NEW YORK.BOSTON.STLOUIS. DETROIT,
THE € HANDY 7

GATE VALVE
isthe simplest and
best vaive for low

pressure steam

and hot water

heating purposes for water,

oils, and thick fluids for any

Er essure_ under 75 pounds.

'ost much less than any other
gate valve.

Lunkenheimer Brass Mfg. Co.

15-17 E. 8th 8t., Cincinnati, O.

SIEMENS+CABLES.
SUBMARINE, =+ =+ + TELEGRAPH,

UNDERCROUND, *+ + + TELEPHONE,
INTERIOR, + ELECTRICLIGHT.

Manufactured under authority of

SIEMENS & HALSKE by THE EDISON GENERAL ELECTRIC CO.
at their SCHENECTADY WORKS.

Estimates furnished on application.

Wire Department, Edison General Electric Company,

EDISON BUILDING, Broad St., NEW YORK.

Motor of 19t" Centdry

Can be used Any Place,to doAny
Work,and by Am{que. No Boil-
{ er! No Fire! No Steam! No
Ashes! No Gauges! No Engi-
neer! A perfectly safe Motor
for all places and purposes. Cost
of operation about one cent an
hour to each indicated horse pow=-
er. For circulars, etc., address
CHARTER GAS ENGINE CO.
P.O. Box 148, sterling, I11.

THE COPYING PAD—HOW TO MAKE
and how to use; with an engraving, Practical directions
how to regare the gelatine pad, and also the aniline ink
by which the copies are made, how to apply the written
lcettst;r_to dt];e s}aad, how to Atake off copies of the leul:\?r.
ontained in SCIENTIFIC AMERICAN SUPPLEMENT, No.
Weight‘.“;)ot‘uéi rill.pglilt;}:ist:ripod, 438. ce 10 cents. Kor sale at this office and by all
Speed of drilling in [ newsdealers in all parts of the country.
hard granite, 2 in. hole,
2inches per minute.
Send_for descriptive
pamphlet and prices.
Edison General
Electric Co.
Edison Building,
E b : E Broad St., New York.
w ORKl "G M nDEls and Experimental
Machinery, metal
or wood, made to order by MASON & RAUCH, successors
to J. . Werner, 47 & 49 Centre Street. Now York.

o Ly

Address,

ASSAYERS & CHEMISTS Y48 &= Shieazo:

See Advertisement in this paper June 13, 1891.

ELECTRIC

" PERCUSSION DRILLS

Marvin System of Percussion Tools.

Drill contains no commutator
nor moving contacts.

¢ All circuits are protected in clos-

ed metallic cases.

More economical, simpler, and
more easily handled than steam or
air drills.

Sate and reliable. Not affected by
moisture, dampness, or dripping
water,

8{to50 H. P.

__THE

- g N
Economy, Reliablility,
Simplicity, Safety.

§85 Lovell Diamond Safety $85

Diamond Frame, Steel Drop For; ng Steel Tubing, Adjustable Ball Bearings to all Run-
ning I‘arts, including Pe als. Suspension Saddle, Finest material
money can buy. Finished in enamel and nickel.

Strictly high grade in every particular. No better machine made at any price.

Bicycle Catalogue Free. Send six cents in stamps for our 100-page illustrated catalogue
of Guns, Rifles, Revolvers, Sporting Goods of all kinds, etc.

JOHN P. LOVELL ARMS CO., 147 Washington Street, BOSTON, MASS.
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GEAR CUTTING

Leland, Faulconer & Norton Co.,Detroit,Mich

FOOT POWER LATHES

Are you looking for a foot-power, metal-turning, screw-cutting
lathe? If 80, you certainly want the best tool your money can
buy, for however it may be in regard to other goods, it is
indisputably true of machinery and tools that the “best
is none too good.” We can give you the best foot-power
lathe ever made, either in this country or in
Europe. This is a strong statement, and we are
fully prepared to substantiate it.

Our lathes are superior to all others in ele-
gance of design, workmanship, and finish.
More than this, they are COMPLETE tools. We
can furnish you a lathe having back gear, reverse feed for right or
left hand threads, hollow spindle and other indispensable features
which you will not find in cheaper grade tools. Added to all this,
our velocipede foot-power is incomparably the best ever applied to
a foot lathe.

We make these lathes in different sizes, from 9 to 13 inches swing and taking between centers from 25 to 69 inches.
In price they range from $70 to $200, and their high quality taken into consideration, are the cheapest lathes on
the market. We shall be pleased to mail to any address our complete catalogue and price list, which fully
describes these lathes, as well as a large number of other machines which we manufacture.

Send to The Eastman Company, Rochester, N. V.,
Jor a_copy of “ Through Europe with @
Kodak,” (illustraied)) free by mail,

It will perpetuate the pleasure
of your summer trip.

A. WYCKOFF & SON,

116 East Chemung Place,
ELMIRA, N. Y.

Two staves removed to show lining
between inside and outside staves.

W. F. & JOHN BARNES CO., 99 Ruby St., Rockford, il

© 1891 SCIENTIFIC AMERICAN, INC.

BaLL

MADE ONLY

THE BALL E

NEW MAIL

New Grade, $100. Wi
A
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CUSHION TIRES and TANGENT a’?) \
SPOKES. 4% \4
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UTOMATIC
cuTorr ENGINE

NGINE Co
ERIE PA.

Handsomest and Best Diamond =
Safety.

Send for Catalo, and Second-
Ha ist.

ist.

Atso Sole New England Agents for

LITTLE GIANT

PRICE, $35.00.
Only Boy’s Safety with a
{ Spring Fork, preventing in-
jury to young riders from
jar and vibration.

WM. READ & SONS, &3 ekinszas

BOSTON, MASS,
TEIIEBE

ESTABLISHED 1846.
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
paper 18 published weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of patents each week.

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

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

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

MUNN & CO., 361 Broadway, New York.
_——
THE

Scientific Dmevican  Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in size,
every number containing sixteen large pages full of en-
gravings, many of which are taken from foreign papers,
and accompanied with translated descriptions. THE
SCIENTIFIC AMERICAN SUPPLEMENT is published week-
1y, and includes a very wide range of contents. It pre-
sents the most recent papers by eminent writers in all
the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archzology, Astronomy Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Engineering, Mining, Ship Building,
Marine Engineering, Photography, Technology, Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography, Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

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

MUNN & CO., 361 Broadway, New York,

Publishers SCIENTIFIC AMERICAN.

Builling Edition,

THE SCIENTIFIC AMERICAN ARCHITECTS’ AND
BUILDERS’ EDIMON is issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two hundred ordinary book pages; forming a
large and splendid Magazine of Architecture, richly
adorned with elegant plates in colors, and with other fine
engravings; illustrating the most interesting examples
of modern architectural construction and allied subjects.

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

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

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

PRINTING INKS

The SCIENTIFIC AMERICAN is printed with CHAS.
ENEU JOHNSON & CO.’S INK, Tenth and Lombard
8ts., Philadelphia,and 47 Rose St.,opp. Duane, New York






