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THE NEW FRENCH ARMOR-
ED WAR SHIP HOCHE,
On the 15th of July, 1889,

the Hoche received her ar-
mament at Lorient, where
she had just successfully
made her preliminary trial
trips. The final trials will
be made at Brest, as the
port of Lorient is not well
adapted for operations of
this kind on account of the
difficulties thatitsentrance
presents.

The Hoche is one of the
finest specimens of mnodern
naval architecture, and,we
may add, one of the most
interesting ones, by reason
of the differences between
it and our old war ships,
and even our most recent
vessels, Is that as much
as to say that it is the defi-
nitive type of the armor-
clad ? No; for in that in-
cessant transformation of
which the Gloire was the
origin, in 1859, every new
ship is a new work, differ-
ing from its predecessors.
The marine exposition, al-
though it was very meager,
demonstrated this with
elequence. In the pavilion
that was devoted to it,
there was on exhibition a
series of models on a scale
of 15 millimeters to the
meter, through which the
progress made during the
last fifteen years could be
easily seen. Thus, along-
side of the Hoche, put
upon the stocks in 1880,
there might be seen, for
example, the Formidable
(launched in 1885) and the
Trident (launched in 1876),

© 1890 SCIENTIFIC AMERICAN, INC.

and the differences at once
attracted attention. The
most striking of these are
found in the upper works,
whi h, on the Trident and
the types of its time, emn-
brace an armorclad cita-
dal and spacious and tall
batteries. Upon the For-
midable they perceptibly
diminish, and upon the
Hoche are reduced to two
stories of narrow and light
superstructures, contain-
ing nothing but roomns
that must disappear at
the first shot. The armor
here is thicker and of less
extent. It i8 reduced to a
very strong belt around
the load water line, 18 in.
amidships, 16 in. forward,
and 14 in. aft (9, 9, and 11
in. on the Trident). It
rests against a deck pro-
tected with 3 in. armor
plate situated beneath the
load water line, and that
renders t he submerged
part of the ship impene-
trable, and affords a sure
protection to the motive
apparatus and the ammu-
nition. Above the deck,
there are turrets for the
large guns. The plates of
these are 16 in. in thick-
ness. The two vessels have
nearly the sawe lemgth,
but are of different widths.
The Hoche is 336 ft. in
length and 65 in width,
and the Trident is 314 ft.
in length and 58 in width.
The depth at the main
deck is 43 ft. on the Hoche
and but 35 on the Trident.
The draughts of water,
center and aft, differ but
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little—26 and 27 ft. on the Hoche, and 25 and 28 on the
Trident. The first displaces 10,581 tons, and the second
8,456. Finally, the Trident is of wood, and the Hoche
of iron and steel.

If, now, we descend to the engines, and compare those
of the ship of 1876 with those of the armorclad of 1880,
the progress is found to be still wmore perceptible. On
the Trident, the engine, with three horizontal cylin-
ders, is of the Wolff system. It isplaced in the vessel’s
axis and actuates one screw. It isof 4,882 H. P., and
gives the vessel a speed of 14'17knots an hour. The
evaporatory apparatus consists of eight rectangular
boilers of the high type, with four furnaces to each.
They are registered at 33 Ib. to the square inch.

The Hoche’s apparatus consists of two independent
compound vertical engines with two eylinderseach ac-
tuating a screw. The total power obtained should be
that of 12,000 horses, which would give the ship a speed
of from 16 to 1714 knots. Eight cylindrical boilers, of
a special type, with three furnaces to each, with direct
flamne, registered at 85 1b., and forming four distinct
groups, compose the evaporatory apparatus. The en-
gines of both ships were constructed at our Indret
works,

A speed of 16 knots, or 171§ at the maximum, will
doubtless not appear great if compared with that of
steamships of an equal displacement, some of which
(like the City of Paris) make as many as 21 knots; but
we must not forget the role of armorclads, which ren-
dersit obligatory to give them a width that shall per-
mit of the installation of turrets and their dependen-
cies, and to make them shorter,* so that they can per-
form their evolutions more rapidly in a battle. In naval
construction every widening of the hull implies a di-
minution in speed, and every elongation an increase.
Upon the whole, the packet boat is a race horse, and
the armorclad is a draught horse.

But where the dissimilarities are especially shown is
in the artillery. The Trident, which serves us as a point
of comparison, carries six 1034 in. guns, four of themn
in the central citadel and two on deck in semi-turret
barbettes ; two 914 in. guns, one with direct fire ahead,
upon the poop, and the other with direct fire aft ; and
8ix 514 in. guns in battery.

The Hoche has four turrets in a bow and quarter
line ; two barbettes in the center armed with 1014 in.
guns; one in front and one aft, in the axis, armed
with 18 in. guns. There are more than eighteen 54 in.
guns in the battery, twelve revolving guns, eight
rapid-firing guns, and six tubes for firing automobile
torpedoes. It will be seen that the 13 in. guns do not
exist upon the Trident.

Upon the ships of the Hoche type, which are three
in number (the Magenta, Marceau, and Neptune), the
1014 in. guns are suppressed, and are replaced by 13 in.
ones, the field of fire of which is much greater. They
throw 770 and 530 1b. projectiles to a distance of 27,230
ft. with a charge of 300 and 330 lb. and with a velocity
of 1,820 and 1,800 ft. The 1014 in. guns have a range of
but 20,800 ft.

As the Hoche was put on the stocks with its three
similars, the latter have not escaped that law of pro-
gress of which we have spoken. They have received
quite important improvements in-detail, especially in
their armament. The name of the Hoche has often
echoed in the discussions of parliament, of the techni-
cal press, and of maritime circles in recent times. The
adversaries of the system of building by the state
have been pleased to cite it as a striking example of
the slowness of the arsenals. It is certain that the
workmen of our five ports show less activity than is
displayed by those of our private ship yards. But we
must not exaggerate anything, even the indolence of
the workmen of our arsenals.

If it takes England but three or four years to construct
an armorclad, it is because parliament never refuses
the credit that the admiralty asks of it. The English
armorclads generally cost more than ours. Thus, the
Trafalgar, a ship like the Hoche, cost $3,400,000, while
the cost of the latter did not exceed $3,000,000. Not
only does the English parliament not haggle about the
funds to be given to the admiralty, but knows how to
grant them at the hour desired. We, therefore, never
observe the spectacle on the other side of the channel
that was offered us in a certain year, precisely apro-
pos of the Hoche, Neptune, and Magenta, when the
chamber allowed $453,400 for mnanual labor and refused
the $906,800 necessary for the purchase of materials.—
La Nature.

[Referring to our engravings, the upper one shows
the Hoche as she appeared during the process of con-
struction. The other view shows the great ship as she
now appears afloat.]

F1vE days, nineteen hours, five minutes is the re-
ported time made by the new steamer Teutonic, lately
arrived at this port from Queenstown. 8he beat by
two hours the City of New York, which started about
the same time. This is said to be the fastest time by
13 minutes ever made, being that much faster than
the time of the City of Paris.

* The City of Paris is 580 feet in length.
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SEAPORT DEFENSES,

The exposed and comparatively defenseless condition
of our most important seaboard cities, in respect to
foreign naval attack, has for years been the subject
for talk in Congress, but up to the present time little
of a practical nature has been done in the line of pro-
tection. It is true a few vessels of war have been
ordered and some preliminary steps taken toward the
manufacture of heavy guns for fortifications. But in
regard to the systematic and permanent defense and
safety of such important harbors and cities as Port-
land, Boston, New York, we believe no definite plan
has been fixed upon, no material steps as yet taken.

It is, of course, to be hoped that no foreign nation
will ever have the temerity to make an attack upon
us, but it is impossibl to foresee the future ; and, un-
til the policy of universal peace becomes established
among the nations, we must not neglect the science
and means of defense.

At the present time most of our harbors might -be
successfully entered and cities burned by a skillfully
directed fleet from England, France, Russia, Germany,
Spain, or Italy. All thes powers have ships afloat
which, in a few days’ time, might reach our shores and
reduce New York and Brooklyn to ashes, in spite of
the best efforts that could be made to beat off an at-
tack. From the Brooklyn Navy Yard to the 24 foot
low water line, say a mile off Coney Island, it is nine
miles, or within the range of modern heavy guns. The
width of the waterway between Sandy Hook and
Rockaway Beach is about eight miles, with no inter-
vening fortification to check the approach of an
enemy.

All that could be done in the event of sudden attack
would be to assemble in the harbor as rapidly as pos-
sible the few weak vessels we have on hand, and pro-
vide as many torpedoes as we could. These would
chiefly be confined to the inner parts of the harbor,
leaving the enemy free to select his own positions in
the open roadstead, and within range of our great
cities.

Obviously what we greatly need for the defense of
New York, likewise for Boston and other cities, is
the erection in the outer roadsteads of the harbors,
out at sea as it were, of suitable fortifications or arti-
ficial islands, so located as to command and protect
the approaches to the harbors. This is a suggestion
of Mr. John F. Anderson, of this city, an engineer of
tried experience in the construction of works such as
proposed. He is the contractor for the new light-
house shortly to be erected upon Diamond Shoal,
Cape Hatteras.

Mr. Anderson’s plan for New York harbor defense
is to erect three islands out in the sea, between S8andy
Hook and Rockaway Beach, the islands to be about
two milesdistant from each other and from the shores.
For the construction and formation of the fortifica-
tions, Mr. Anderson proposes to adopt the same simple
and effective means he has heretofore used in erecting
lighthouses in exposed situations, namely, construct
on shore a large caisson or cylinder of iron, float it to
the desired spot, fill with concrete and sink it, exca-
vate the bottom through the interior, and continue to
sink the caisson until the required firm foundation is
reached; the walls to be built as far above water as
desired.

Mr. Anderson proposes an exterior diameter of five
hundred feet each for the three islands for this harbor,
the caisson to be made double, that is, one caisson
within another, a space of fifty feet between the two,
to be filled with concrete, thus forming a fifty foot
wall of solid artificial stone ; the space within the inner
caisson to be filled with sand dredged from outside the
structure. If desired, the interior could be left open,
with an entrance on the land side for torpedo boats.
The depth of water at the points where these islands
are proposed to be located does not exceed twenty-
five feet at low water. Hence the cost would not be
great. Mr. Anderson’s estimate is one iillion dollars
each.

The superficial area of each island would be about
five acres, thus affordingamplespace for guns, mortars,
torpedoes, and the most formidable military appli-
ances. The range of the weapons to be here located
would be ten miles, and the result of the proposed
structures would be to restrain the approach of for-
eign fleets for about that distance.

The cost of a first class armored battle ship is about
four millions of dollars, and when launched the vessel
is always subject to sudden destruction by explosion,
wrecking, or other accident. Then again the ship is in
frequent need of repairs, is constantly deteriorating,
and soon passes into the condition of old iron. More-
over, several such ships would be required for the sure
defense of such a harbor as New York.

But these proposed outer sea fortresses would be per-
manent, effective, and yet econowmical means of de-
fense. We commend the subject to the consideration
of all who are interested in such matters, and should
be glad to receive expositions of views thereon.

FOR waterproof cement use a mixture of Burgundy
piteh or asphalt and gutta percha melted together.

P
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Gradual Exhaustion of Natural Gas.

That which comes easily is not regarded with the
same favor nor held in similar esteem to that which is
more difficult to secure, even though both have equal
value for the results sought. And so it is with natural
gas for fuel purposes. Thousands of millions of cubic
feet were worse than wasted; prodigality was the rule
in its use; in fact, forming an opinion from the praec-
tices of those who supplied it and those who used it,
the idea was to see which could outdo the other in
recklessness. It seemed as if both suppliers and users
had joined in the belief that there could be no end to
the good thing that was thrown out in vast volumes
from Nature’s storechouse. The change came, however,
aud with it the time for payving up for past transgres-
sions. Weakening pressures and diminished volume
aroused the suppliers, who, with as much intemper-
ance in their schemes for metering and increased pay-
ments as formerly characterized their lavishness and
wastefulness, awoke [to the fact that to keep in the
swim they must regulate the flow of the tide. Their
regulations grew so ‘‘ pronounced ” that the price was
finally placed at a point where the larger manufactur-
ing concerns *‘looked backward ” at their old servant,
coal, which, it would seem, is again in a fair way to
assume its sway in Pittsburg. While we do not wish
to be understood as saying that *‘ King Coal ” is to at
once regain his supremacy in the ‘ Smoky City,” it is
nevertheless true that his return is certain, although
the immediate rate of progress may be slow. These
remarks were brought out by advices received the
other day from Pittsburg, to the following effect:
‘“The Pennsylvania Tube Company is preparing to
abandon the use of natural gas in its works, and re-
turn to the use of coal for fuel purposes. At the pres-
ent time thirteen regenerator gas producer furnaces
are being put in the works by the Smythe & l.aughlin
Company, some of which will be ready to use in about
thirty days.  The company has had this in contempla-
tion ever since the price of natural gas began to go
upward, or to the point where it was a question
whether its use was more economical than that of coal.
Slack coal will be used for making gasin the regenera-
tors: This is the first industrial institution in Pitts-
burg to abandon natural gas entirely and to start to
using manufactured gas for fuel purposes. Some other
firms have the question under consideration.” In the
meantime there can be no doubt that the makers of
artificial gas are under great obligations to the sup-
pliers of natural gas, in that the prodigality of the lat-
ter taught the housekeepers of the natural gasdistricts
much in respect to the intrinsic merits of gasasa
domestic aid. And it may be accepted as an assured
fact that when nature’s produce gives out, the arti-
ficial gas manufacturer will have rich fields to glean
in.—@as Light Journal.

—_— >t —
Electric Lighting of Trains.

From a paper on ‘‘Electric Lighting in Train Ser-
vice,” read by M. B. Leonard, superintendent of tele-
graph of the Chesapeake & Ohio Railway, before the
recent convention of railway telegraph superintend-
ents, we extract the following concerning the electric
lighting of passenger trains:

The Boston & Albany Railroad Company, after two
and a half years’ trial, recently abandoned electricity
on the two trains that were so lighted, and substituted
the Pintsch gas system. :

The Pennsylvania Company, however, still continues
to light cars from storage batteries, using a low volt-
age lamp.

The Intercolonial Railway Company of Canada has
adopted the accumulator system alone on the trains
between Halifax and Quebec, and now has more than
40 cars fitted up with electric lamps, which are of 10
candle power, and vary from 11 to 22 to a car. The
accumulators are charged at four different points on
the line, running about 500 miles with the one charge,
and the results thus far obtained are very satisfactory,
but to provide for emergencies oil lamps have been re-
tained in each car.

The combination of dynamo and storage battery
first adopted by the Pullman Company is gradually
being extended in this country, and is giving great
satisfaction in the East and West, but, it appears, at a
large expense for maintenance. The Chesapeake &
Ohio vestibule train, ‘‘Fast Flying Virginian,” run-
ning between New York and Cincinnati with six cars,
is supplied with 118 lamps divided up thus: two Pull-
man coaches with 30 lamps each, dining car with 26,
day coach 16, combination car 13, and the baggage car
three. Up to May 1, 1890, the average cost per lamp
for maintenance and renewals was $1.10 per month ;
yet where the exhaust steam is utilized for heating the
train, the cost can be very materially decreased.

‘With this object in view, the Chicago, Milwaukee &
St. Paul Railway Company has recently added to its
equipment two independent light and heat tenders,
which carry their own boilers for steam heating and
for running a Westinghouseautomaticengine attached
to a No. 4 Edison compound-wound dynamo, supplying
the current direct for lighting all the cars in the train,

thus doing away with the dynamo on the baggage car
and storage battery combination.

The results have been very favorable, and during
more than six months of constantservice there has not
been a single failure. This company has four trains
covering about.45 cars lighted by electricity, and ex-
pects to adopt this system of illumination on all of its
through trains. It is stated that the expense of build-
ing and equipping these tenders is not much greater
than the cost of the storage battery-dynamo combi-
nation, with the expensive wiring required in that sys-
tem.

It is confidently believed that the cost of lighting
trains by electricity in the United Statescanbe greatly
reduced by adopting the method so largely used abroad
of gettting power from the axle. Mr. Houghton, the
telegraph superintendent of the London, Brighton &
South Coast Railway Company, one of the patentees
of the system, advises me that there are sixteen trains
running on that road which are so lighted—thirteen of
them local trains and three express. The speed of the
express trains reaches 70 miles an hour, while that of
the locals runs from 20 to 60 miles per hour. The ex-
press trains are wired for an average of 70 lamps, and
the others 40. The candle power of these lamps varies
from 8 to 16, according to the speed of the train. The
dynamo furnishing current for these lamps is placed in
the baggage car and has a pulley at each end connected
by belts direct with the axle of the car, no intermedi-
ate shafting being used. The slack is taken up by loose
pulleys that can be pressed upon the belts.

In the same car with the dynamo, 22 accumulators
weighing about 4,000 pounds are placed in parallel with
the dynamo, for use whenever the train stops.

Connected by a belt from the dynamo is a centrifu-
gal governor which joins up the circuit at any desired
speed, causing the dynamo to charge the accumulators.
When the lamps are not lighted, the governor intro-
duces resistance into the dynamo field, reducing the
output to about 40 amperes, in order not to damage
the accumulator plates. When, however, it is neces-
sary to light the lamps, the dynamo makes the full cur-
rent, of which about 85 amperes pass into the lamps,
the balance being stored in the accumulators.

In each lamp circuit a regulator is placed in order
to keep the light in the lamps at the same power
regardless of fhe speed of the train, and shunt any
surplus current into the accumulators; so that 42
volt lamps may be used with a dynamo of any E. M. F.
above that voltage without any variation in the light
of the lamps.

The connections between the cars are made by
coupling two cables together, and when the dynamo
runs below a certain speed, a cut-out breaks the circuit
of the armature, preventing the cells from discharging
themselves through and burning it out.
current not furnish enough current for the lamps, the
accumulators supply the balance, and in doing so
strengthen the field magnets, and thereby cause an in-
crease of current in the dynamos.

One arrangement of the circuits of these trains has
the field magnets of the dynamo wound with two wires
in opposite directions, one of which is shunt to the
armature as if the dynamo was an ordinary shunt ma-
chine; the other is wound in the reverse direction as if
the dynaufo were a compound machine, and the ac-
cumulators are in series with the wire. The lamps are
also in shunt with the armature.

The trains on which this system is used consist mostly
of ten cars which run solid, that is, are not broken up,
and average 40 12-candle power lamps to a train. By
using accumulators in each car, however, no difficulty
would be found in splitting up the train at various
points.

The figures given by Mr. Houghton are as follows:

Total weight of the plant on each train, three tons;
cost of plant on each train, £400 sterling 4 cost of main-
tenance per annum, £65 sterling.

The only attention given trains is at each terminus,
where one man inspects the apparatus, oils the pulley
bearings, etc., before the train pulls out. One of these
trains has been running since December 19, 1883, with-
out a ringle failure being reported. During the first
eleven months of its use, it made 2,352 trips, and ran
27,322 miles.

The Midland Railroad Cowmpany, of England, is run-
ning three trains lighted by electricity, and has recent-
ly fitted up two others. Two of these are short trains
always run solid, and the others main line trains made
up at various peoints. The dynamo is placed in the
baggage car, and is also driven from the axle with
about the same electrical arrangements as are used on
the London and Brighton Road. The short trains
have eighty-five lamps run from one set of storage bat-
teries, in the baggage car. On one train the batteries
are in series, but on the others in paralel. This
seems to be the most satisfactory. Eight candle power
lamps are used on this road, two to each compartment,
which can be turned down, and this feature is found
to be very convenient to through passengers.

This system of illuminating passenger traius is be-
coming very popular in England, and it is believed
that all such trains on the important roads of the
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kingdom will shortly be equipped in this way. The
expense as shown by seven years’ experience on the
London and Brighton Road is certainly not greater
than where common oil is used, and seems to corrobo-
rate the report made by Sartiaux and Weissenbruch
to the International Railroad Congress at Paris a year
or two ago, in which it was stated that for lights of the
same candle power, gassupplied by the Pintsch system
would cost about 11'3 centimes and coal oil about 169
centimes per lamp hour as against 5'6 centimes for the
electric light.

Compared with the practice on American roads, the
economy of this method of generating this current is
remarkable. It has been stated, however, by various
authorities that it is impossible to secure even fair re-
sults in train lighting in this country where the power
is supplied by the car axle, owing to the numerous
curves on American roads, around which the wheels
will often slide without turning the axle a single revo-
lution, thus seriously damaging belts and armature,
and the constant changesin speed, while English roads
are almost always tangents, and a high and constant
rate of speed is maintained. The experiments made
here some years ago seem to corroborate these state-
ments.

In 1886 or 1887, Mr. Barrett, of Springfield, Mass.,
fitted up a train on the Connecticut River Railroad to
be lighted with electiric lamps run from a dynamo ob-
taining its power from the car axle. A countershaft
was used, and a peculiar arrangement of a friction
clamp transmitted the power to a pulley on the shaft.
This clamp was governed by centrifugal weights bal-
anced by stiff springs. When the dynamo ran at its
normal speed, these springs just balanced the friction
of the clamp, and there was no slip; any increase of
speed then caused the friction to diminish and the pul-
ley slipped upon the shaft until the equilibrium was
restored; 24 accumulators were connected with the cir-
cuit a8 a regulator, keeping the lamps lighted when
the train stopped, and a centrifugal governor broke
the accumulator circuit when the train slackened its
speed. The brushes were attached to a rocking arm or
lever, which was tilted by magnets in either direction
in accordance with the forward or backward move-
ment of the train.

Owing to the arrangement of the car trucks, it was
found very difficult to obtain the proper speed of the
dynamo, and after successive trials with belts, ropes,
and chains it was finally abandoned. Since that time
there have been no further experiments of this char-
acter'in the United States, but it is said that such
improvements are now being made in the driving gear
a8 will obviate the difficulties heretofore encountered,
and that further trials in this direction may be looked
for within the next six months.

Coffee Cochimneal,

The coffee plantations in the department of Ama-
titlan, Guatemala, have lately been ravaged by a
peculiarinsect, which M. Adolf Vendrell has ascertain-
ed to be a new species of cochineal (Coccus coffea). The
principal industry in this district formerly was the
cultivation of cochineal. When examined microscopi-
cally, one of the insects is seen to contain a yellowish
liquid with thousands of little eggs. As the develop-
ment of the eggs continues they become larger, and
the liquid diminishes, 8o that a dry insect contains no
liquid, butinnumerable eggs of a reddish yellow color,
which look like very fine powder, and are transported
by the wind as easily as the pollen of flowers. In
December the insects are in the former condition,
and about February and March the female insect
reaches the stage of full development and ejects the
eggs, covering them with its body. The insects are
only noticed on the coffee plants when the females are
fecundated; but by tbis time the plant has become
sickly and yellow; it is imperfectly nutrified, and,
should it reach the fruiting stage, the berries are small
and of little value. M. Vendrell thinks that this is be-
cause the insects extract nitrogen from the plants, and
he consequently advises manuring with nitrate of
soda.

O — @
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A DMonster Piece of Granite.

Vinalhaven, Maine, claims to have produced the
largest stone ever brought to light. The Bodwell
Granite Company recently quarried a shaft of granite
which is the largest piece of stone ever quarried any-
where, and, if erected, will be the highest, largest, and
heaviest single piece of solid stone standing, or that
ever stood, so far as any record can be found. In
height it considerably exceeds any of the Egyptian
obelisks. The tallest of these, which was brought
from Heliopolis to Alexandria by Emperor Constan-
tine, and afterward taken to Rome, where it is still
standing, is 105 feet 7 inches high, while the Vinal-
haven shaft is 115 feet long, 10 feet square at the base,
and weighs 850 tons. It is understood, says Stone,
that the company quarried this immense monolith of
their own account, not having an order for anything
of the kind, and they suggest that it would be a fitting
contribution from Maine for the monument to be
erected in honor of General Grant.
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IMPROVED THILL COUPLING.

In the engraving is shown a simple and effective cou-
pling for attaching thills or poles to vehicles in such a
way that they cannot be accidentally loosened. The
clip which is attached to the axle is provided with
apertured ears, one of which is slotted from the aper-

MASON’S THILL COUPLING.

ture outward. The thill iron is provided at its ex-
tremity with a cylindrical cross bar adapted to fit into
the apertures of the ears. To the thill iron is piv-
oted a latch, the motion of which is limited in one
direction by a stud projecting from the iron, the latch
being capable of swinging in the opposite direction, as
shown in the detailed view. The latch and the thill
iron taken together are thicker than the slot in the ear
of the clip.

‘When the iron is raised to a vertical position, it can-
not be drawn out through the slot without first turn-
ing the latch as shown in the small figure. The thill
iron can then be moved forward and drawn out later-
ally from the eclip. To prevent rattling, a U-shaped
spring is inserted between the end of the thill iron and
the clip.

This useful invention has been patented by Mr. Wil-
liam Mason, of Clifton, Hamilton, Victoria, Australia.

D an o o

A METALLIC JOINT OR COUPLING FOR WHEELS
AND OTHER USES.

The engraving illustrates an improved joint or coup-
ling, patented by Mr. John Wood, more particularly
adapted to serve as a spoke for wheels of all kinds, and
in consequence of its lightness and strength especially
fitted for use on bicycles and similar devices. One view
in the cut represents this joint employed in a wheel
spoke, the other one showing its uge in connection with
tubular structures. The essential parts of the improve-
ment are : a straight rod, with one end screw-threaded
and the other end provided with an eye, and, passing
through this eye, a smaller rod bent back upon itself
to form two spring arms, bent at right angles near
their ends, the ends being again bent at right angles
and screw-threaded. In the application of the device
to a wheel, as shown, the screw-threaded end of the
straight rod is secured to the felly or tire, and the
spring arms passed through the eye at its other end,
the hooked ends of these arms being passed through
suitable openings in the hub, to which they aresecured
by nuts. The eyes of the straight rods are angular in

WO00D’S WHEEL AND METALLIC FRAME JOINT,

cross section, and the rods of the spring arms are
shaped to conform to the angularity of the eyes, which
may be lozenge shaped, triangular, or any shape
that will present a series of shoulders to bind the
two parts and prevent looseness and vibration. The
relative position of the rods may be changed, if de-
gired, so that the straight rod will have its threaded
end secured in the hub, when the ends of the spring
arms will be attached to the felly, their hooked and
threaded terminals then passing back through suitable
openings and being secured by nuts: In inserting the
rod and its spring arms in tubular structures, one end
of the smaller rod is passed through the eye of the
other until the bend is reached, when the two parts
are pressed together and passed along the upright to
the transverse section, when they spring apart shightly,
and their threaded ends pass through the openings,
where they are secured by nuts, the threaded end of
the straight rod being extended through a suitable
opening in the other closed end of the tube or hollow
column, and a nut applied to bring the two sections
together and unite them firmly. In a modified struc-
ture the outer ends of the spring arms are simply bent
ataright angle, and rest along the interior of the tube,
making a fastening in which there are no protruding
ends of rods or nuts to interfere with the symmetry of
the framework. Thisimprovement isalso designed for
use in awning frames, show cases, tree boxes, fences,
bridges, saw frames, turn buckles, and for a wide va-
riety of other purposes.

For further information address O. T. Thompson,
Central National Bank, room No. 1, 631 Pennsylvania
Avenue, Washington, D. C.

o
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A CEILING CENTER-PIECE AND VENTILATOR.

Our illustration shows a combined ceiling center-
piece and ventilator, and ceiling trap door, Fig. 1 being
a top and Fig. 2 a sectional view. It is designed for
new or old ceilings, and consists of a ceiling plate
having L-shaped slots, shown in the top view, and of a
dished ornamental and perforated body having a regis-
ter, and an indicator to turn the register and show its

-

O0'LEARY’S CEILING CENTER-PIECE AND VENTILATOR.

position, and also having L-shaped lugs to engage in
the slots in the ceiling plate. By taking out a screw,
the body may be readily detached from the ceiling, and
the opening in the ceiling plate used as a trap door.
This invention was patented February 4, 1890, by D.
O’Leary, of Winchester, Cal.

<

AN IMPROVED WIRE OR CABLE TIGHTENER,

The illustration represents a device for stretching or
tightening fence wires, or ropes or cables on shipboard
or elsewhere, prior to making them fast or to joining
and splicing themn when broken. It hasbeen patented
by Mr. William Mason, of Clifton, Hamilton, Victoria,
Australia. Fig. 1is a plan view, and Fig. 3 a side ele-
vation, showing applications of the device, Fig. 2 show-
ing the movable pawl block, which in use is counected
to the main operating lever of the tightener. The
stock is preferably of cast malleable iron, to which is
pivoted a forked main operating lever engaging the
side trunnions of a metal block mmovable bacliward and
forward on the stock. This block hasa central length-
wise opening in cross form to receive the vertical and
horizontal links of a tightening chain, which also
passes through an opening in the stock, and to the
back end of the block is pivoted a pawl which has a
notch in its free end to slip down over a vertical link
and catch a horizontal one. At the hack end of the
stock is a box with a central lengthwise slot and a
similar pawl pivoted to the back end of the box. The
latter pawl is automatically lifted by successive hori-
zontal links of the pulling chain, and locks behind
them after they pass forward, while the vertical links
pass freely through the vertical slot in the free end of
the pawl, the pawl thus retaining the chain against
backward movement while the lever with the other
block and pawl are moved to engage with or behind
another flat link of the pulling chain. At its forward
end the stock has a lug which forms a fixed jaw of the
wire or cable clamp, with a movable jaw fitted on an
eccentric block bearing having a fixed handle, the ec-
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centric bearing being held to turn loosely on a pin or
stud tixed in the stock. The edge of the movable jaw
is preferably serrated, and it is tightened to the wire
by swinging its handle. This description of the device
covers its application in stretching one end of a wire or
cable while the chain is hitched to a post or other fixed

MASON’S WIRE OR CABLE TIGHTENER.

object ; but when a broken cable is to be pieced or
joined, an auxiliary clamp is employed for one end of
the broken wire or cable. Whichever way the device
is used, it may be worked by one man, who may also
easily secure the wire or cable stretched by it.

P O

AN IMPROVED CAN OPENER.

This device is so constructed that a fulerum for a
lever purchase is secured in the center of top of can,
and a kpife, which may be easily and quickly adjusted
and locked to any size of can, is set, when cutting, at
three distinct angles, for securing a shearing cut. This
reduces the exertion required to a minimum, and
causes the blade to retain its relative position while
cutting without effort. It has been patented by Has-
brouck Alliger, of Rondout, N. Y. (New York office,
125 Chambers Street). The device is shown in perspeec-
tive in Fig. 1, and consists of a main bar with a handle
at one end and an angled pivot pin at the other end,
and having a toothed surface or ratchet alongitsunder
face, combined with a knife carrier with an opening
similar to the cross section of the main bar, whereby
the carrier may be passed over the pivot pin and slide
along the main bar. The blade is attached to the car-
rier at one side of the opening therein, and the handle
of the carrier extends rearward at an angle thereto. The
cutting edge of the blade is slightly inclined toward
the outer edge of the can, the blade being also inclined
transversely in the direction of the main bar, or pointed
forward, whereby all liability of the knife to work up-
ward or out of its kerf is avoided. By grasping opener
as shown in Fig. 1, the pivot pin is easily pushed
through the center of the can, and the blade, being
held rigidly at right angles to the main bar, is easily
pushed through the can where desired by pressing
down on the wain bar., The handle of the knife car-
rier is then dropped on to or parallel with main bar, as
shown in Fig. 2, and by grasping the tool with the
right hand over both handles, as far back from the
can as possible, the top of the can may be quickly and
easily removed. Should the blade become dulled, it
may be sharpened in the same manner as any knife
blade.

<
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PRoOF. HAZEN suggests that the force of a tornado
may be largely diminished by the explosion of gun-
powder or dynamite, just as the waterspout at sea is
diverted and broken by a like discharge of explosives.

ALLIGER'S “BEST YET” CAN OPENER,
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AN IMPROVED RAILROAD TRACK.

The accompanying illustration represents a railroad
track which is designed to be easily laid and repaired,
and is so constructed as to prevent the spreading of
the rails. It has been patented by Mr. Stewart J.
Morse, of St. James, La. The trackis wholly
of metal, and has two longitudinal sleepers
supporting the rails, the heads of which
only project above the sleepers. Each of

and in war vessels the sidcs would be strengthened on
the truss plan all around the ship, the construction
being thus designed as a protection against torpedoes
and ramming. It is claimed that with this construc-
tion the capacity of the ship will not be materially

the sleepers, as shown in the sectional view,
is made of two upright plates slightly in-
clined toward each other to form a narrow
slot, and to engage the under side of the
head of the rail, the lower edges of the
plates having outwardly bent flanges or
feet. At suitable distanees apart in each
sleeper are transverse openings to admit a
key plate having downwardly extending
bosses on its outer ends abutting against
the outside of the sleeper plates. On this
key plate rests the tie, projecting beyond
the sleepers, lugs being formed on each of
the sleeper plates directly above the lugs or
bosses of the key plate, and the tie being
secured in position by bolts passing through
the top and bottomn lugs and the tie. To
further hold the sleeper plates in position,
short plates and key-plates are employed
between the ties, and secured by bolts,
by which means the ties can be placed
farther apart. At the junction of two sleeper sec-
tions a tie is used preferably double the width of the
others and fitting into slots formed in the adjacent
ends of the sleeper plates. Tracks thus made are de-
signed also to prevent the easy tearing up or misplac-
ing of the rail by mischievous persons, as to do this it
would first be necessary to remove the earth in which
the sleepers and ties are embedded.

>
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A PROPOSED PLAN FOR NON-SINKABLE SHIPS,
The illustration represents a plan of building vessels
with practically two hulls, one within the other, the

SHONE'S DOUBLE HULLED VESSEL.

space between the inner and outer hull being sufficient
to receive a portion of the cargo, but so proportioned
to the whole capacity of the vessel that the total filling
of the outer hull with water, as it might be in case of
collision, would not cause the vessel to sink. Itisa
patented invention of Mr. George Shone, of East St.
Louis, Ill.,, and our engraving shows plan, sectional,
and perspective views. In a 10,000 ton boat the differ-
ence in beam from present standards is designed to be
about twenty feet, ten feet on each side separating the
inner from the outer hull, while in length the differ-
ence would be from thirty-five to forty feet,
the greater portion of this intervening space
being at the bow. The bottom of the central
hull is also raised above that of the outer
one, and its top is carried above it. Bulk-
heads are used partly to strengthen the ship
and partly to divide it into compartments,
these bulkheads also extending across the
space between the hulls, but here they are
preferably not made water-tight, but have
small openings by which the side compart-
ments will be connected with each other, so
that any water admitted into one of these
compartments may flow gradually, not
rapidly, into all the others. This provision
is made so that the ship, if the hull is stove
in, will not be dangerously depressed at the
point where damaged, but may be kept
trim. By means of suitable water-tight
decks the space between the hulls can be
divided horizontally, freight being intro-
duced thereto by means of suitable water-
tight hatchways. The decks are braced
with diagonal beams, by means of which
the structure is considerably strengthened,

MORSE’S RAILROAD TRACK.

diminished, while, should the vessel become water-
logged throughout its whole outer chamber, it would
still be kept afloat.

P S
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Labyrinthine Deafness.

Mr. G. P. Field, M.R.C.S., Aural Surgeon to St.
Mary’s Hospital, communicates to the British Medical
Journal a paper on the treatment of this form of deaf-
ness with hypodermic injections of pilocarpine. The
results (told in most cases in the patient’s own words)
are of a remarkable character. Persons who had heen
deaf for long periods, 20 years and even more, and had
to rely upon ear trumpets for anything they
did hear, gradually, under the influence of the
pilocarpine, recovered their hearing, and that
in 8o marked a manner as to cause comment
by those who were unaware of their being
treated. Mr. Field hesitates to explain how
the pilocarpine acts, but there seems to be
little doubt of the correctness of his sugges-
tion that it stimulates secretion by the mem-
brane, and maintains this so well as to help the
absorption of any solid waxy matter which may
be lodging in the ear cavity.

AN IMPROVED VEHICLE TOP SUPPORT:
In ordinarily constructed vehicles, when the
buggy top is down, its weight is all far back
from the bearing or prop, causing great strain
on the back bow and also on the whole top and
seat, which frequently bends and breaks the
bow. The accompanying illustration repre-
sents the application of a top support, which
has been patented by Mr. Samuel Sanders, of
Montezuma, Iowa, designed to obviate this
difficulty, and afford a good, easy rest for the
top when down, and, even if the joints are
thrown so that the top drops down hard, it will
not be damaged in the least. QOur view represents
the improvement applied upon a carriage when the
top is up, and when it is partly laid back, while the
small figure is an enlarged view of the attachment in
place upon the back bow. A shoe, preferably of mal-
leable iron, is secured to the back bow by means of
clips and a screw, and this shoe has depending arms,
the lower ends of whichare bent forwardly. A slightly
curved yielding rod or spring, adapted to be supported

by the rest or prop, is attached thereto at the forward

end of the spring by a strap and buckle, the strap pass-
ing through an elongated slot in the spring. The rear
end of the spring is attached to the depending arms of
the shoe by means of ferrules or clips. This device, as
will be seen, can be readily attached to any back bow,
and by its use the weight of the top is
thrown so far back as to entirely prevent
damage to any of the parts when the top is
thrown down. Thedevicealsoimproves the
looks of the carriage, particularly when the
top is down. Although the improvement
has been but recently patented, it is said
= that some large orders have been already
received for sets of these supports.

IMPROVED STEAM FO00D COOKER.

We give an engraving of a new steam food
cooker recently patented by Olive C. Chris-
tin, of Bodie, California.

In the engraving portions are broken away
to show the interior construction. This in-
vention is designed to cook several different
varieties of food at one operation, without
imparting the flavor of one to another.

The invention consists of a boiler and
two or more cooking sections arranged one
above the other on the top of the boiler.
The lower section is provided with pass-
ages leading through it and arranged to
deliver steam to the upper section without
communicating with the lower section. Each section
is divided into compartments, the steam entering the
lower compartment separately through the perforated
bottom. Steam is admitted to the compartments of
the upper section through the passages referred to and
through apertures in the bottom.

The central compartment, which extends downward
through the sections and projects a short distance into
the boiler at the bottom, forms a soup vessel. The
cover of the soup vessel is made flatand adapted to
receive a coffee pot or other cooking vessel. By means
of the conical cover the steam of the upper section is

CHRISTIN’S STEAM FOOD COOKER.

deflected so as to strike the coffee pot resting on the
coverof the soup vessel. The passages leading through
the lower cooking section are clearly shown in the de-
tail plan view.

By means of this improved cooking vessel, six or
eight different kinds of food may be cooked at once
without interfering one with the other, thus greatly
economizing space, time and labor.

Mortuary Gold.
The French scientist, Mr. Victor Mennier, as the re-
sult of careful inquiries, asserts that the

American dentists insert in American teeth,

~G—

SANDERS’ VEHICLE TOP SUPPORT.
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each year, the enormous amount of 800 kilo-
grammes (about 1,800 pounds) of the precious
metal, which represents nearly $450,000. This
gold is never recovered, of course, but is
buried with the person in whose mouth it is
placed. Making allowance for the rapid in-
crease of the population of the United States
and for the continued deterioration of Ame-
rican teeth, it appears that in less than
one hundred years the American cemeteries
will contain a larger amount of gold than
now exists in France.
—_—t

CHIMNEYS, to be safe from fire and draw
well, should be not less than sixteen inches
square inside and built up from the cellar.
Use good brick with clay, instead of mortar,
up to the comb. Plaster it inside with clay
mixed with salt. Top with the best brick
well wet and laid in cement. Do not let
wood come too close to the brick, and don’t
let the stovepipe come nearer than eighteen
inches to the ceiling.




116

Scientific dmerican,

[AucusT 23, 18g90.

Making an Attractive Home.

A farmer, whose years have scarcely reached middle
life, and who owns a farm of moderate value, asks for
a statement of the attractions of a useful character
which he may connect with his home, which will make
it a real home for his growing children, and without
incurring heavy expense. He proposes to effect his ob-
jeet by planning, planting, and pleasing cultivation,
and in-door allurements.

A proper answer to this request would fill at least
one volume. But we may briefly allude to a few points.
Of the out-door attractions, and among the best, are
the elements which constitute a neat, well managed
farm—neat fences, good crops, absence of weeds, and
general success. Young persons have quick eyes, and
they draw ready conclusions, and they at once appre-
ciate the difference between pleasing success and slip-
shod failure. Those who see disorder around them
through the year, and from year to year, will rarely
find pleasure in the business that pervades the premi-
ses.

strong attractions. A well-selected, well-planted, and
properly cultivated fruit garden should be connected
with every country residence. Hardy and productive
varieties, which can be relied on to give fine fruit
throughout the entire year—the small berries in early
summer, followed by late summer and early autumn
stone fruit, and the abundant throng of the many
larger ones in autumn, lasting through winter and into
spring—constitute all together some of the strong
charms of living in the country.

Among ornamental attractions are the well kept
lawn and shrubs which more immediately surround
the dwelling. While adding much to the beauty of
the place, they need cost but little. The selection of
shrubs may take in those only which are vigorous and
hardy, and which will require but little care after
planting, except an occasional training into proper
shape. The hand mower will give the lawn the beauty
of a green carpet. The cultivation of flowers in a few
circular beds cut in the turf will depend on the taste
and preference of the occupants. Sowme young people
will have a strong predilection for botany—for a collec-
tion of native plants—and whenever this is the case,
every facility should be afforded. Many native plants
possess surpassing beauty, and have strong attractions
to the mere florist. Others will be drawn to the cul-
ture of early bulbs, some of which will bloom annually
year after year with little or no care, such as the cro-
cus, snowdrop, Siberian squill, and early tulips.

All these plantings may be used at sinall expense to
render country howmes attractive, and by properly
grouping all together, the residence which otherwise
might be a very plain home, might be converted into
a gewm of neatness.

A large opportunity for pleasure and delight is to be
derived from domestic animals—horses and cattle
among the larger ones, and those not less interesting
to many persons in the various smaller animals, chick-
ens and doves, canaries and song birds generally.

Another point of great importance is the cultivation
of the sciences and everything connected with them.
Where young people are growing up, they should be
provided with a room specially for this purpose, which
might be termed a musenm orlibrary, for books, study,
and reading ; for drawing and sketching by those who
desire ; for minerals and plants, and specimens in en-
tomology for young naturalists ; for apparatus in che-
mistry and physics—all of which would be infinitely
better than frequenting vapid parties. There is no
difficulty in accomplishing all these, if the owner him-
self has a taste for them, and the expense will be com-
paratively trifling.—Country Gentleman.

— s
A New White Lead Process,

The evils attending the manufacture of white lead
by the Dutch or stack process are too well known to
require ingisting on. They may be summed up as ex-
pensiveness, tediousness, and serious danger to health.
Attempts have been made from time to time to intro-
duce other methods of manufacture, which have been
recorded by us. These, for the most part, have proved
failures. Another process for attaining the desired
end inexpensively, quickly, and safely has just been
brought under our notice. This process is the inven-
tion of Professor Mclvor, F.I.C., and has been in.ope-
ration for the past nine months at the experimental
works, 47 Clapham Road, London. In this process of
manufacture, which was recently inspected, the lith-
arge is first nade from lead ore and then thoroughly
purified by washing. It is then put in a vat which is
fitted with stirring apparatus, and a solution of ace-
tate of ammonia is run into the vat upon the litharge.
The mixture is then agitated for six hours, so that the
lead is absorbed into the solution, and it is allowed to
settle. The supernatant liquor containing the lead is
then pumped over into a second vat, in which it is sub-
mitted to the action of carbonic acid gas. By this
means the lead is precipitated and the acetate of am-
monia recovered for use over again. If the litharge is

On the other hand, neatness and skill, in connee- :
tion with the growth of handsomne crops, fruit-bearing |:
orchards, and a few luxuriant shade trees, will present |

first vat, with the result that the white lead is pro-
duced direct and the acetate of ammonia separated at
the same time for re-use as before. In either case,
after the white lead has been precipitated, the mother
liquor is drawn off and the unwashed white lead is
passed through filter presses to extract from it all the
mother liquor. The pressed lead is then put in a
washer and agitated by stirrers in cold water. After
eight of these agitated washings, the white lead is
again passed through the filter presses and through a
hydraulic press, from whence it is removed to the dry-
ing room, and, when dry, is ready for use. The result
is a pure white lead, free from crystals and produced
in a few hours, as against months by the ordinary
method, the cost of production being also much less.
The process and the products have been examined by
several leading chemists. All the operations in the
manufacture of lead under this process are done in the
wet, so that there is no dust, and therefore no danger
to health from that source.—Chem. T7. Jour.

O

. ORNAMENTAL ELECTROLIERS.
The illustrations represent two out of a great variety
of electroliers shown at the Edinburgh, Scotland, expo-

G

sition. They are represented as showing the qualities
and characteristics of Continental rather than English
designs, and are in the Renaissance style. Both are
handsomely done in gold lacquer, and the sinaller one

has, in addition, a ruby center, which shows up well
against the gold.

The English Navy.

Sir Thomas Symonds urges on the prime minister
the weakness of our fleet, and its entire incapability of
performing the duties which would fall on it in time of
war, namely, the blockading of ports, the protection
of our commerce, and the supply of coal to fleets and
coaling stations, duties out of all proportion to those
arising in war in former times, when our commerce was
about one-twentieth part of its present dimensions,
and when sailing vessels only were employed. In those
days interruption of commerce meant commercial
ruin. Now it means absolute starvation, if complete
even for a few successive weeks.

Our desire is to indorse the general position taken by
Sir Thomas Symonds, and, as far as we can, to support
him in the most necessary and important work he has
done and is still doing in pressing for increased
strength in our navy, and increased protection to
‘“ England,” for it is England herself rather than
‘ English cowmerce” which is concerned. Half a
dozen ships on one side or the other would not affect
the question. England depends for her existence, her
actual supply of food, on her trading ships. Stop
them, and she must be starved, as surely as an invested
fortress.

Sir Thomas Symonds points out that in the great
French war it was only our commerce, not our actual
food, that was at stake ; and yet Britain then had 206
battle ships to 180 possessed by the rest of Europe, of
which France had 60. Now we have 501, while France
| has 857 ; Russia 227—together, 584 ; while France and

very pure, the carbonic acid gas is introduced into the ' Italy have together 570 ; France and Germany, 556.
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As to armorclads, England has 77; France, 48 ; Russia,
45 of some kind ; and Germany, 40.

These actual numbers show England by no means
equal to a combination of France and one other.
But, even supposing it is urged that useless small
vessels have been included in the lists of the foreign
powers, and that in tonnage England stands far
better than is here represented; suppose it were
even conceded that she is equal or superior to any two
others, is there any guarantee in this fact that we
might not be starved ? To attack commerce distributed
over the world is far easier than to defend it. Are we
to risk so great a danger without any guarantee ? If
we werestarved into an ignominious, ruinous peace, it
would be very little consolation to have it proved to us
that our fleet, reckoned up in the proper and most
scientific way, was more than as strong as any two
powers, which was all that we had aimed at. Why do
we aim at any such arbitrary stradard, which has no
particular meaning in it, unlces we suppose the whole
fleets of both belligerent sides to be drawn up com-
plete and then and there to fight it out ?—a proceeding
which would no doubt simplify the question for Eng-
land, but would be the last thing to be desired by her
enemies. It may be asked, then, what standard can
be taken ? To this we should reply, that this must en-
tirely depend on the task to be performed. Lord
Charles Beresford gave us clearly to understand that
not very long since—in fact, during the time of the
present government—there was no settled plan as to
what should be done if war broke out. This state of
things is intolerable—it is madness.—7he Engineer,
London.

-0
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How Deer Act In a Snow Storm,

From a gentleman recently down from the moun-
tains, the Marysville Appeal learns of the strange
experiences of various sorts of wild animals during the
winter. ‘‘Deer, when caught in a blinding snow storm,
huddle together and tramp round and round in a cir-
cle, beating down the soft snow, so that when a very
heavy fall occurs during say twelve hours, they find
themselves in a snow pen, with walls above them; and
if they commence to tramp on top of several feet of
snow during a storm, they often find themselves in a
corral of snow, with a wall surrounding them to a
height of ten or twelve feet when the stormn clears off,
being virtually imprisoned in a snowy prison pen,
from which escape is ilnpossible until the spring thaw
of the season.

‘*“ There lives an old miner on Cafion Creek, in Sierra
County, several miles above Brandy City, who was
taking a stroll near his cabin last winter after one of
the heavy snows, when he came across one of these
deer pens in the snow, and there imprisoned were sev-
enteen deer of various sizes. They were in a circular
pen of snow, with walls fifteen feet high. Upon the
man’s appearance the deer became quite excited, and
huddled together and dodged from one side of the pen
to the other. However, as hunger came upon them
they became more docile, and the frequent visits of the
miner, with boughs and buds from adjoining trees,
which he threw into the pen as food, caused the deer
to become regular pets, and to watch for the visits of
their protector. After a while the man placed a ladder
in the pit, and spent a great deal of time in handling
his pets. Occasionally he would take one out for food,
as meat becamne scarce, and in this way used several of
the deer, but he had most of the deer yet in a state of
domestication. It is said he has a deer ranch in his
mountain home, much after the fashion of a cattle
ranch on a small scale.”

The Appeal is also informed that a similar band of
deer was found in one of those deadly snow pits near
Washington, Nevada County, and was likewise res-
cued. The streets of Downieville were enlivened last
winter by the appearance of deer which were driven
from the mountains down to the river towns by starva-

tion, and domesticated by kindness and food. As the

snow has been disappearing, many carcasses of deer
have been found where they have perished in the
deadly snow corral. The heavy and sudden snows of
the past winter have caused fearful mortality among
the deer which did not escape the lower altitude.—
Marysville (Cal.) Appeal.

The Phonograph as a Disseminator of Disease.

It is reported that the Philadelphia park commis-
sioners have ordered the disuse of the public phono-
graphs heretofore in nse in Fairmount Park, on aec-
count of the danger of their serving to disseminate
disease. This danger is doubtless very slight, like that
of injury to the ear, and probably neither danger is
worth consideration if the instrument is kept reason-
ably clean and used properly ; but its promiscuous use
in a public park does not seem to admit of perfect
security in this respect, and the announcement that
the phonograph company intends to substitute a plate
ear piece for the penetrating one now in use, avowedly
for the reason that there are persons who object to the
present form, goes to show that the Philadelphia com-
missioners are not the only people who entertain the
idea of danger in the phonograph.—XN. Y. Med. Jour.
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Sorrespondence.

Clearing Waste Pilpes.
To the Editor of the Scientific American:

The last issue of the SCIENTIFIC AMERICAN, under
the caption ‘ Valuable Points by a Plumber,” gives di-
rections for clearing waste pipes by the use of soda lye.
Experience prompts me to suggest the use of potash
lye instead. The saponifying effect is more complete,
and the result more easily washed away than if the less
energetic soda lye be used. Louis DERR.

Pottsville, Pa., August 11, 1890.

el

How Snakes Climb,
To the Editor of the Scientific American:

In the SCIENTIFIC AMERICAN of August 2, 1890, page
69, Mr. John E. Garside describes the black snake’s
manner of tree climbing, yet he does not state how the
snake with its smooth and highly polished abdominal
plates holds on to the bark. It is not by simply press-
ing its body close to the bark, but by turning its ab-
dominal plates to a certain angle, so that their sharp
edges catch upon every little ridge or prominence in the
bark, thus giving many points of support. The plates
or scutelle on the under surface—the black snake has
170 to 200 of them—and the ribs, are to the snake what
the feet are to the millepede.

When a snake glides through grass or over rough
ground, it propels itself forward by pressing the curves
of its body against resisting objects, the same as in the
act of swimming. A snake cannot climb the trunk
of a tree with the samerapidity with which it moveson
the ground through grass and bushes, because it has
no lateral support with which to propel itself. On the
ground it has a double mode of propulsion, while on
the tree but one. I have sometimes seen snakes in
climbing move in the manner of an earth worm, that
is, by alternately lengthening and contracting the
body. The posterior abdominal plates having been
firmly fixed, the anterior portion of the snake is
stretched upward, takes a firm hold with its plates,
when the posterior portion quits its hold and is drawn
upward and again arichored, and the movement re-
peated.

Mr, Garside is wrong in his supposition that the black
snake climbed the tree ‘‘ to get in a position to catch flies,
in which the place abounded.” The black snake never
wastes its time at fly catching ; it is not insectivorous.
It feeds upon young and old birds, rodents, frogs, and
small snakes. The snake probably was on the watch
for certain birds that were likely to be attracted by the
numerous flies. C. FEW SEi1ss.

Philadelphia, Pa., August, 1890.

_— eter—
Further Reports from Amateur Electricians,
To the Editor of the Scientific American:

I have had splendid success in making induction
coils as described in Mr. Hopkins’ superb work on such
subjects. My method, which is a slight modification
of Hopking’, is as follows :

The spool is placed in a screw-cutting lathe, geared
to cut a very fine thread. No. 36 B. and 8. bare wire
is arranged to feed from the spool it is shipped on,
through a hole in a piece of hard wood placed in the tool
post, on to the spool in the lathe. When all is made
ready, a thin coat of shellac varnish is put on the spool
and the wire wound as rapidly as one wishes, the whole
length of the spool. If the spool is a long one, the
varnish may be fed just ahead of the wire as you pro-
ceed with the winding, and as the last few turns are
put on, the entire winding is covered generously with
shellac. After waiting a few minutes for the varnish
to set, the layer is covered with writing paper, the
gear reversed and the process repeated until the
desired number of layers have been wound. I have
just finished a spool containing 9,000 turns of wire,
which was wound in a part of one forenoon, and much
other work done while the varnish was drying. The
lathe was run as rapidly as I could make it go, which
would be out of the question if silk-covered wire had
been used. These points, together with the fact that
bare wire is 80 very much less expensive than covered,
make the above an admirable method of winding coils
of fine wire, and for which I, for one, am very grateful
to G. M. H. HAROLD PLOWE.

Peoria, Ill., August 2, 1890.

To the Editor of the Scientific American :

I noticed in your valuable paper of July 19 an
article headed “ Electrical Workers will Please Re-
port,” and take this liberty to advise you as to a num-
ber of experiments which I underwent in testing the
eight-light dynamo, which I made per the instructions
contained in SUPPLEMENT, No. 600. The dynamo was
made by myself during my two years’ study at the
Rose Polytechnic Institute, at Terre Haute, Ind. I
completed the working drawings, blue prints and pat-
terns during the freshman year. I made everything,
with the exception of the socket and lamp and oil cups.
Imight here mention that the wrought iron rings which
I used in the armature can be purchased at any hard-
ware store, but the diameter of bore was smaller than

given in the instructions, thus increasing the weight
of the armature. I used good, well seasoned maple
on the shaft as an insulator, and the rings were
firmly held together by long brass rods previously in-
sulated, before inserting them in the holes. The field
weighed 90 1b. before wire was wound on, and was
made of soft gray iron. The armature rings were
insulated from each other by paper as perr Hopkins’
suggestion, but to insure a good distribution of mag-
netism, I shellacked each disk of paper as I put it on
ring; 12 1b. of No. 18 wire were used on the fields, a
wrapping of shellacked paper being put around each
layer, and wire thoroughly shellacked; 3 1b. No. 20 were
used on armature, and thoroughly shellacked, held
down to avoid centrifugal force by fine brass wire and
adhesive tape. I put an incandescent lamp on top of
machine, and lighted it by a shunt from the main cur-
rent. A wooden cap wasscrewed on top of fields, under
which the fine taped wire (such as used as hangers for
incandescent lamps) was laid, terminals connected to
the two binding posts which you see on top of ma-
chine, and other terminals connected to lamp socket.
I believe this is all of any importance which is neces-
sary for me to mention. The machine runsexcellently
as a motor, and requires a pressure of about 70 to 80
volts torun it. I made a large fan 16 in. in diameter
and keyed it to pulley, and it is now being used as a
motor in the Express Publishing Co., Terre Haute.
Something which might be well to note is the speed
of the machine when a pressure of 130 volts is put into
it. It speeds up to the enormous rate of 7,500 revolu-
tions per second. I soon found this was far too fast,
and cut the speed down to 2,500 by making a rheostat
of 15 1b. of small galvanized iron, which I made into
small coils or spring, and put it in the field magnet
circuit, that is, the current went in at commutator,
thence to one pole, thence through rheostat, thence
through second pole (or field), thence back to dynamo
(or generating machine at electric light station). I
have made several bells, spark coils, ete., but not. as
per your suggestion. A lighting house burners by an
8 lb. No. 14 copper wire spark coil. I am now em-
ployed at the Brush Electric Company, this city, and
will probably find some time to experiment on Mr.
Hopkins’ suggestions in his ‘ Experimental Science,”
and should you wish any of my tests, I will gladly
furnish you with report. EDWARD 8. ALLEN.
Cleveland, Ohio, August 2, 1890.

Career of a Billiard Ball,

There are few men or things that are called upon to
roll into more close corners or queer situations than is
a billiard ball. Thatis, of course after it has become
a full-fledged billiard ball. Its career prior to this is,
of course, rather monotonous. An elephant, either in
Africa or Asia, carries it with him in his wanderings,
very near to his trunk. It is then known as a tusk,
and has been the cause of some tall lying in the way
of elephant stories told by various persons, of whom
Rider Haggard is now the foremost representative.

The transition from being an elephant’s tusk to being
a billiard ball in good standing is not sudden. It takes
time to effect it. In the first placeit is not every tusk
that is suitable to make a billiard ball from. There are
several factories in New York City, and they say that
it takes a good while to turn out a perfect ball. The
firms here, however, have to do but part of the work,
for they get the tusks that are of the proper quality
sent to them cut into sections, each section being large
enough to allow of the turning of a single ball out of
it. Most of this material comes from Hamburg. The
ivory is 8o marked that the turners here know what
part of the tusk each piece comes from, and in this way
can calculate as to the grain and quality of the article.

It requires skilled labor to turn out a billiard ball.
One-halt of it isfirst turned, an instrument of the finest
steel being used for the work. Then the half-turned
ball is hung up in a net and is allowed to hang there
for a year to dry. Then the second half is turned, and
then comes the polishing. Whiting and water and
agood deal of rubbing are necessary for this. It is
necessary in the end that the ball shall to the veriest
fraction of a grain be of a certain weight.

It is after being placed on the billiard table that the
real life of the billiard ball commences. There are
pores in ivory just as there are in the epidermis. These
may close, and then, if in a hot room, the ball is likely
to erack, or it may crack by reason of concussion with
other balls. During the first stage the billiard ball
may mix in almost any society. It may gyrate under
the magic cue of a Slosson, a Schaefer, a Vignaux, or
some other champion, or it may be toyed with by fair
dames in private billiard rooms in swell houses on
Murray Hill.

When it cracks it drops a step lower. It is sent to a
factory and a small fraction of a nick is shaved off from
it. Younextsee it in some some second-rate billiard
room on Sixth Avenue. Finally it rolls even lower and
into some second-hand shop, and thence into a Bowery
saloon, where *‘ crooks” manipulate it to the dismay
and discomfiture of visitors from the rural districts.
The rest is soon told. The balls become cracked, de-
crepit, and practically useless for the purpose for which
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they were made. Then they are bought up by dealers,
are cut up and made intosmaller articles. If the worst
comes to the worst, they can be burned an1i used in the
making of ivory black. A checkered life enough is
that of a billiard ball. —Mail and Express.
—_— e
Meat Preservatives.

According to Mr. E. Polenske, the composition of
some of the preparations employed in commerce for the
preservation of meat is as follows :

SOZOLITHE.
Sulphite of ammonia. .............. Ceeeeees ... 373 per cent.
Sulphurous acid 397 ¢
BOAB. .. .cuiiiiiiiiiiiiiiiieee i e 3 LY
Water. ..o oveiiiiiiiiiiis teee v e ireeanes 2 v
CONCENTRATED BERLINITE.
Crystallized borax......... ..coovviieeiennnen. 82'7 per cent.
Boric acid....cceeeenniier ciiiiiiiiiieennnians 98 ¢ «
Chloride of sodjum.. ............ ceeeeieennen 75t
POECHEL BERLINITE.
Chloride of sodium.............c.ccc0ene ... 459 per cent.
Nitrate of potash.........c.cooveiiiiieianennnnn, 323 ¢«
Boric acid........ P 193 ¢ ¢
L - 25 ¢ v
THE ‘*MINERVA’ CHINESE PRESERVATIVE POWDER.
Chloride of sodium....... ..covivivneennnns oot 25 per cent.
Boric acid......... AT
Sulphate of soda ., .. 388 ¢ ¢
Sulphite ** = .. Leiiiiiiiieiiieeee 9:2 ¢+ v
L7 e 93 ¢«
AUSTRALIAN SALT.
Crystallized borax..... o0 cevniiiienniiiennn. 94 per cent,
Chloride of sodium............. erereie e 5% ¢ ¢

With 0°5 per cent of some hydrocarburet.

RUGER'S BARMENITE,
Boric acid. .......cc.. ciiiiiiiit il ceiiiiinenn 50 per cent.
Chloride of sodium.....ccoveviennninnennnnnnn. 50 ¢
THE TRUE AUSTRALIAN MEAT PRESERVATIVE.

According to analyses of three specimens from dif-
ferent sources, this is bisulphite of lime. This is what
is unwittingly employed in solutions by butchers, on
summer afternoons, for painting their meat. 1t issold
to them under various fantastic names. The liquid is
nothing but a solution of lime in sulphurous acid, and
is used every day in brewing, as a disinfecting agent.
The bisulphite of lime, applied to meat, preserves it
from the attack of flies and keeps it looking well.
There is no danger attending the use of it, since a por-
tion of the sulphurous acid volatilizes, and the sulphite
changes into sulphate of lime, or plaster, which, as
well known, is innocuous. A simple washing, more-
over, suffices to remove the sulphite completely at the
moment of preparing the meat. This preservative
agent is particularly valuable during the heat of sum-
mer, and the use of it can be very safely recommended.
In commerce, it is found in a more or less concentrated
solution containing :

No. 1. No. 2.
Sulphite of lime.............. 3673 11°04 per cent.
Sulphurous acud.............. 2046 3004 ¢

—Chronique Industrielle.
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Production of Slate,

The statistice gathered by Williammn C. Day, for the
new census, place the total value of all slate produced
in the United States in 1889 at $3,444,863. Of this
amount, $2,775,271 is the value of 828,990 squares of-
roofing slate, and $669,592 is the value of slate for all
other purposes besides roofing.

As compared with the statements of the tenth census
report of 1880 on stone, the roofing slate product of
1889 is nearly twice as great in number of squares and
in value.

Twelve States at present produce slate. A line
drawn on the map from Piscataquis County, Maine, to
Polk County, Georgia, and approximately following
the coast outline, passes through all the important
slate-producing localities. According to amount and
value of product. the most important States are, in
the order named, Pennsylvania, Verinont, Maine, New
York, Maryland, and Virginia. In the remaining six
States productive operations are of limited extent, and
in the case of Arkansas, California, and Utah, of very
recent date.

The twelve States referred to do not include all those
in which merchantable slate is known to exist, since
discoveries promising good results for the future have
been made in a number of other States, among which
may be specially mentioned Tennessee, where opera-
tions of production are beginning.

The slate quarrymen of the country, and toa con-
siderable extent the firms operating the quarries, are
either Welsh or of Welsh descent, many of them hav-
ing learned the methods of quarrying slate in the cele-
brated quarries of Wales.

The quarries are operated on an average of about
220 days in the year. The idle days are theresult of
rainy weather and holidays. The first day of every
month is regarded as a holiday by the Welsh quarry-
men, and no work is ever done by them on Satur-
day afternoons.

The average wages for the entire country paid to
foremen or overseers is $2.48 per day, for quarrymen

and millmen $1.56, for mechanics $1.64, for laborers
$1.27, and for boys 76 cents.
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THE EARLY MISSION ESTABLISHMENTS 1IN CALIFORNIA.

We present herewith, from photographs taken by
Mr. W. J. Rea, of S8anta Barbara, views of some of the
old mission houses established in California by the
Catholic missionaries in the last century.

The California mission began at about the period of
the Awmerican revolution, and attained a wonderful de-
gree of prosperity, but is now as much a matter of the
past as are the Iroquois or Huron missions of the North.
Grenerally speaking, a rectangular building of eighty
or ninety yarde frontage, and about as deep, composed
the mission. In one end was the church and parson-
age. The interior formed a large and beautiful court,
adorned with trees and fountains, and surrounded by
galleries, on which opened the rooms of the mission-
aries, stewards, and travelers, the shops, the schools,
store rooms, etc., and the granary. A part, separated
off and called the mnonastery, was reserved for the Indian
girls, and here they were taught by native women to
spin and weave, and received such other instruction as
was suited to their sex. The boys learned trades, and
those who excelled were promoted to therank of chiefs,
a dignity being thus given to labor that impelled all to
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and other articles. The surplus was spent in the pur-
chase of necessaries for the mission,

The mission of Santa Barbara, shown from two
points of view in Figs. 1 and 2, was founded by Father
Palou, In 1786, at the foot of a chain of arid mountains.
The churech fs of stone, with two towers and an exten-
sive wing, tiled roofs and arched corridor.

The mission of Santa Inez (Fig. 3) was founded in
1797, on a beautiful prairie embosomed in the hills, a
perfect garden of fertility. The building is similar to
that of Santa Barbara, but differs in the appearance
of the church. In front there was a large brick in-
closure where the females bathed and washed. To the
right were the gardens, filled with choice fruit trees;
and, on the left, a few clusters of Indian huts and
tiled houses.

The mission of S8an Luis Obispo (Fig. 4) was founded
by Father Serra, and the church and barracks were
begun in 1772. It is built near the extremity of a
small pass through the hill, where the sun casts its
burning heat in a degree almost insufferable. The
mission, though formerly wealthy, is now of little im-
portance. The buildings are in a decayed state, and

Fig. 1.—SANTA BARBARA MISSION—FRONT VIEW.

[AuGusT 23, 18g0.

four years, over 16,000,000 oz. of silver have been pro-
duced from the Broken Hill Proprietary Mine—a
record nearly or even exceeding that of the most
famous of the Leadville mines.

The European and American exhibits are of a less
systematic character than those of the colonies, being
confined to comparatively few localities. The Harney
Peak tin district in the Black Hills of Dakota shows a
large series of specimens of the coarse, tin-bearing
granite which represents the most considerable find
of the ore of that metal made as yet in the Uuited
States. This is very unlike the tin stuff of the older
districts of Cornwall, but a similar condition appears
to prevail in many of the Australian tin mines. The
quicksilver mines at Avala in Servia—a comparatively
new find of that mnetal—are exceedingly well represent-
ed, the specimens of crystallized cinnabar being of the
highest beauty and interest. The great Bolivian silver
mine of Huanchaca is, or rather is to be, represented
by a characteristic series of specimens of the rich ores
from which from eighteen to twenty-two tons of silver
are produced monthly. This is one of the most valua-
ble wines in the world, and is in the comfortable posi-

Fig. 3.—MISSION OF SAﬁTA INEZ.

Fig. 4—MISSION OF SAN LUIS OBISPO.

EARLY MISSION ESTABLISHMENTS IN CALIFORNIA,

embrace it. Each mission was directed by two friars,
one of whom superintended the mission building and
the religious instruction, while the other superintended
the field labors, in which he always took part, teaching
by advice and example. The discipline was severe, and
the whole establishiment was conducted like some vast
factory. This, in mnodern tines, has excited great out-
cry ; but the missions have been abolished, and the
Indians left to the ** enlightened ” men of our day, un-
der whose care they have disappeared like sinoke be-
fore the wind.

Around the mission building rose the houses of the
Indians and of a few white settlers, and at various
distances were ranches or hamlets, each with itssuc-
cursal chapel. In alittle building by the mission was
a picket of five horsemen acting as soldiers and
couriers. The Indians of a mission were not all of the
same tribe, but perfect harmony prevailed, and when
the season of work was over, many paid visits to their
countrymen, and seldom returned alone. In this
way. the missions constantly received new accessions,
for the good friars had the art of making labor attract-
tive. When the crops were harvested, each mission
sold or shipped its breadstuffs, wine, oil, hemp and
cordage, hides and tallow, and fromn the returns dis-
tributed to the Indians clothes,handkerchiefs, tobacco,

everything about them bears the appearance of ne-
glect. It is surrounded by high and rocky hills.
_— e —
International Exhibition of Mining and Metallurgy.
This exhibition, lately opened at the Crystal Palace,
London, contains many objects of interest. Prominent
in immportance, says the Engineer, is the contribution
from New South Wales, which occupies an area of
about 15.000 square feet. Among its contents are the
coals and bituminous minerals, especially the white can-
nel—kerosene shale or petroleum cannel—which, since
the exhaustion of the boghead mineral, is probably the
richest gas-producing mineral in the world, yielding
over 15,000 ft. of 48 candle gas or 150 gallons of oil per
ton. This, however, is only a subordinate product, the
output of ordinary coal, mmainly of a coking charac-
ter, having attained to 3,835,000 tons in 1889, the area
covered by coal-bearing rocks being estimnated at near-
ly 24,000 square miles. Gold mining, though still of
importance, is less productive than formerly, owing to
the exhaustion of the richer alluvial deposits, while the
deep vein mmines yield refractory minerals, which can
only be reduced with difficulty. The most important
of the newer mineral developments is that of the silver
lead ore deposits in the Barrier ranges, near the west-
ern boundary of the colony, where, during the past
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tion of having about 1,000 tons of silver in its reserves
underground, besides undressed ores and tailings of
considerable value at the surface. The chief drawback,
namely, the extremely inaccessible position, the mine
being situated in the Cordillera of Bolivia, about
14,000 ft. above the sea level, has now been in great
part overcome by a railway, 400 miles long, connecting
it with the Pacific coast at Autofagasta, where very
large reduction works have lately been started.

A Phonograph to Record on Two Cylinders.

A phonograph to record on two cylinders simnulta-
neously, so that one may be retained as a file, or so
that a nessage may be repeated from one cylinder to
another, is one of the most recent improvements in
this line. The construction is said to permit of listening
to the record on one cylinder and simultaneously there-
with dictating a reply to the other cylinder, or to allow
two persons to dictate at the same time. It will also
reproduce two like messages simultaneously, thereby
greatly increasing the volume of sound, or a cylinder
bearing a record may be placed in the phonograph
with one having no record, and the record be repro-
duced on the plain cylinder while the operator listens.
'This phonograph is 4 patented invention of Mr. James
P. Magenis, of North Adams, Mass,,
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A GAS WELL BLOW-OUT AT PULASKI, N. Y.

Our illustration represents a gas well blow-out which
occurred at Pulaski, N. Y., tn May last, and presented
gome remarkable characteristics. The blow-out took
place at 12 o'clock at night, when only two wmen were
at work, but, notwithstanding its violence, no one was
injured, and as one of the workmen had the presence
of mind to extinguish his lamp, the gas did not take
fire. The well was then 913 feet deep, when the prin-
cipal workman noticed the kinking of the rope, show-
ing that the tools, weighing 2,000 pounds, were rising,
indicating great pressure. He and his assistant im-
mediately fled, and, as described by the Pulaski
Democrat, in an instant the roar became terrific, the
air was filled with gas, causing a dense fog, and stones
and sticks and timbers flew in every direction. The
flooring to the derrick was blown into the finest kind-
lings. The crown pulley at the top of the derrick was
blown off, and the casing, solidly anchored down in
the hole for 640 feet, was blown hundreds of feet into
the air. Some of it was thrown about 300 feet south-
east of the well, while other lengths struck the high-
way and plowed a ditch a foot deep
right across street. The cap head
buried itself by the side of the road,
two feet underground, while the
temper screw and rigging was em-
bedded in the ground close by, but
twisted all up like a rope. One
length of the casing was nicely
balanced on the walking beam.
The roar is said to have sounded to
those who lived near by like the
explosion of a cannon.

The next day it was found that
the well had 913 feet of water,
through which the gas boiled up
with great force, and all around
the well through the soft ground
the gas bubbles came up freely.
The wash of the boiling gas and
water covered the mouth of the
well with stones, some of which
fell in and thus added to the diffi-
culties of the workmen in their sub-
sequent éfforts to *‘ fish out” the
tools at the bottom of the well—a
work which was immediately com-
menced, although the flow of gas
has since become quite small. The
well was cased to a depth of 600
feet, each length of casing being
twenty feet, and weighing ten
pounds to the foot. All of this
was blown up through the derrick,
and it has ever since been a pro-
blem among the local authorities
of the place as to what amount of
actual pressure was developed in
the well to produce such effects.

————— o E———
Ancient Lake Clifis and Terraces.

The facility and certainty with
which the vestiges of ancient water
margins are recognized and traced
depend on local conditions. The
small waves engendered in ponds
and sheltered estuaries are far less
efficient in the carving of cliffs and
the construction of embankments
than are the large waves of larger
water bodies. The element of time,
too, is an important factor. A sys-
tem of shore topography from which
the parent lake has receded is im-
mediately exposed to the obliterating influence of land
erosion and graduallylosesits character and definition.

The wave-built terrace is distinet from the wave-cut
terrace in that it is a work of construction, being com-
posed entirely of shore drift, while the wave-cut ter-
race is the result of excavation and consists of the pre-
existent terrane of the locality. The wave-cut terrace
is overlooked by a cliff rising from its upper margin,
‘and only appears on the wmargin of an open basin
broad enough for the propagation of efficient waves.

The great Lake Bonneville (of the Quaternary
period), in the division of the Great Bagin of Utah,
is known by the records on its ancient shore lines.
All about the Great Basin of Utah the lower slopes of
the mountains are skirted by level tracings—not a
single line merely at a single level, as in the Coast
Range of California,but a series of lines at many levels,
testifying to a system of oscillation of an ancient lake.
The highest water line is 1,000 feet above the level of
the Great Salt Lake, and over every foot of the in-
tervening profile can be traced evidence of the action
of waves. The point of outlet of this ancient lake
was at the northern extremity of Cache valley. The
sill over which the water at first discharged was soft,
and yielded easily to the wear of running water, per-
mitting the lake level to be rapidly lowered, but even-
tually a reef of limestone was reached, by which the
erosion was checked and held at a nearly constant level

until the outflow was finally stopped by climatic
changes which diminished the water supply.

The history of this great lake is written by wave-
sculptured topography and by lacustrine deposits. The
Bonneville basin is surrounded by and interspersed
with mountains. Form and substance conspire to
prove that the lake had a beginning as well as an end,
and before its inception the lake basin was for a long
time subjected to the ordinary laws of sculpture by
the action of rain. Nevertheless, the Bonneville shores
are almost unwodified.—Min. and Sci. Press.

O
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Bismarck’s Regimen.

The details of Prince Bismarck’s present dietetic
regimen, says the British Medical Journal, may be
interesting to those interested in the treatment of
obesity. Hesays: “ I am only allowed to drink thrice
a day, a quarter of an hour after each meal, and each
time not more than half a bottle of red sparkling
Moselle, of a very light and dry character. Burgundy
aud beer, of hoth of which I ain extrewely fond, are
strictly forbidden to me ; so are all the strong Rhenish

A GAS WELL BLOW-OUT AT PULASKL N. Y.

and Spanish wines, and even claret. For some years
past I have been a total abstainer from all these gen-
erous liquors, much to the advantage of my health and
my ‘condition,’ in the sporting sense of the word.
Formerly I used to weigh over seventeen stone. By
observing this regimen I brought myself down to under
fourteen, and without any loss of strength—indeed,
with gain. My normal weight now is one hundred and
eighty-five pounds. I am weighed once a day, by my
doctor’s orders, and any excess of that figure I at once
set to work to get rid of, by exercise and special regi-
men. Iride agood deal, as well as walk. Cigar smok-
ing I have given up altogether; it is debilitating and
bad for the nerves. I am restricted to a long pipe,
happily with a deep bowl, one after each meal, and I
smoke nothing in it but Dutch Knaster tobacco, which
is light, mild, and soothing. Water makes me fat, so
I must not drink it. However, the present arrange-
ments suit me very well.”

Meat Cooked in a New Tin Pail,

At Elizabeth, N. J., Everett Gordon, an engineer on
the Jersey Central, his wife and son lately were poi-
soned by eating some food which had been cooked in
a new tin pail. They were attacked with severe cramps
and vomiting. Prompt medical attendance saved their
lives. An investigation showed that the victims were
suffering from lead poisoning.

o
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The Little Toe.

The small toe in man has recently (Nature learns
from Humboldt) been made a subject of study by Herr
Pfitzner. It is well known that thumbs and great toes
are two-jointed, and the other fingers and toes gener-
ally three-jointed. In many human skeletons, however,
the small toe is found to be two-jointed, the middle and
end pbalanges being fused into one piece, though still
distinguishable. This variety occurs in about 36 per
cent of cases, and, as a rule, in both toes simultane-
ously ; and there are more instances among wolnen
(41'5 per cent) than among men (310 per cent). One
naturally thinks here of shoe pressure causing union of
two bones originally separate. But it appears that in
children, from birth to the seventh year, and in em-
bryos from the fifth month, the fusion occurs about as
often as in adults. Further, the material of examina-
tion was not from a class of people who wear tight
shoes. Herr Pfitzner concludes that the small toe in
man is in course of degeneration (Ruckbildung), and
that without apparent adaptation to external mnechani-
cal influences. Processes of reduction arealso observed
in the connected muscular system.
The question arises, has the tend-
ency reached its limit, or have we
merely the first act of a total de-
generation of the fifth toe? The
author inclines to the latter view,
but desires an extension of these
researches among peoples who do
not wear shoes or sandals, or have
only of late begun to wear them.
In living persons, it is not difficult
to determine, by stretching and
bending, whether the small toe is
two or three jointed ; and in this
way adequate data might be had
for determining any percentage dif-
ferences in occurrence of the old
and new form in different races;
also for investigating the inherit-
ance of acquired characters, mem-
bers of several successive genera-
tions being examined.

o GO
Luminous Water.

Ernest Fahrig, in the Chemical
Trade Journal, narrates that, being
in a dark room, having in his hand
a sealed bottle partly full of a solu-
tion of ozone in water, he idly shook
it up; whereupon a soft phosphor-
escent glow of light floated above
the surface of the water and per-
vaded the space in the upper part
of the bottle. The appearance was
only momentary; but on shaking
up the liguid again immediately
afterward, the light reappeared, al-
though in much diminished inten-
sity. Further repetitions of the
shaking failed to produce any re-
sults ; but after an interval of ten
days, the liquid had apparently re-
generated its luminous power, for
the same effects could be produced
with it, although weaker. The phe-
nomenon was afterward observed
in another way, and some specially
remarkable results were obtained
by pouring a small quantity of an
ozone solution into a glass beaker
containing ordinary water. At first
the cone-like projection of the solu-
tion, where it falls into the water,
becomes luminous; and then the light suffuses the
whole mass as the liquids become thoroughly mixed,
finally dying away. It is described as a soft phosphor-
escent glow,which quickly spreads over the mass of fluid
or gas, as the case may be, and as quickly disappears.

A CORRESPONDENT of the Building News (London,
England) writes to that paper asking for information
as to how best to get stains out of granite. Several
correspondents reply.  Elbow Grease” says, * You
have a troublesome job before you in attempting to
get smoke and soot stains out of granite. Try this: A
paste of 1 ounce oxgall, 1 gill of strong solution of
caustic soda, 114 tablespoonful of turpentine, with
enough pipe clay to make it thick and consistent, scour
well.” ‘A Mason” is of opinion that ‘ Washing is
about as useful in getting stains of soot out of granite
as tickling with a feather or fixing an electric belt
round the window sill. Pick out a place where the
stain is worst, and as a sample apply the following:
Mix together J4 pound whiting, 2{ pound soft soap, 1
ounce washing soda, and a piece of sulphate of soda as
big as a walnut. Rub it over the surface you propose
to treat, let it stand four and twenty hours, and then
wash off. If it succeeds, try another portion.” *G.
D. M.” replies that ‘‘ Smoke and soot stains can be re-
moved with a hard serubbing brush and fine sharp
sand, to which add a little potash.”
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PHOTOGRAPHIC NOTES.

Cleaning Negatives.—By the use of sodium sulphite
in the developer, the staining of negatives from the py-
rogallic acid is generally avoided. When such stain
does appear, it is easily removed in a few minutes,
sometimes in less time, by immersion in a bath of
alum and citric acid.

Alum..... ..ceeeeceeee ees0seececsscscssrrcsnsacane eeeieeseee 202,
0717 5 T Vo1 U D P R PR 1Y cececssnaans 1«
WAL e oeee cceer ossoccassasess sennssnsssarcecsssosannns 10

Should a yellow stain appear in a negative after fix-
ing and washing, it is due to the insufficient fixing out
of the unacted-on silver, and is very difficult to re-
move. Negatives thus stained may be cleared by
immersion in a weak solution of cyanide of potassium,
ten grains to the ounce of water. Care must be taken
not to let the action be too prolonged, otherwise the
density of the negative will be reduced too much.

Removing Hypo from Gelatine Films.—In all the
operations of intensifying or reducing negatives it is
very essential that every trace of the fixing salt, hypo-
sulphite of soda, be removed from the film if a har-
monious result is to be obtained. Belitzki’s method, as
described in the American Annual of Photography, is
recommended.

Add to the milky liquid thus formed a solution of
sulphite of zine (600 grains dissolved in from 80 to 100
ounces of water), shake the mixture well and decant
the clear solution. This supernatant solution of hypo-
chlorite of zine should be kept in glass stoppered bot-
tles. One ounce mixed with sixty ounces of water will
remove the last traces of the fixing soda. As longas
the solution smells of hypochlorous acid; it remains
active.

A solution of bromine in water of a light sherry color
is said to destroy hypo in the gelatine film.

Herbert B. Berkeley.—Weregret tolearn of thedeath
of Mr. H. B. Berkeley in England, who we believe first
proposed the idea, about 1880 or 1881, of using sodium
sulphite in the pyro developer as a preservative, which
also rendered the developer capable of producing clear,
stainless negatives.

We well remember the slowness with which this new
addition to the developer was adopted by the leading
dry plate manufacturers of this country, who now uni-
versally use it. Mr. Berkeley patented in England the
addition of bisulphite of soda to the fixing bath, which
has recently been reconmended in connection with
eikonogen-developed negatives. He was also the first
to practically demonstrate the possibility of develop-
ing successful images on chloride of silver by means of
the ordinary alkaline developer.

Revo. T. F. Hardwich, author of ** Hardwich’s Photo-
graphic Chemistry,” has also passed away. He wrote
a very concise practical book applicable to the days of
wet plate photography, which met with a large sale,
and has now reached its ninth edition. Says the
British Journal of Photography: ‘‘ Of late years Mr.
Hardwich’s contributions have been almost exclusively
confined to the improvement of the optical lantern, in
which he continued to feel a deep interest. He looked
upon the lantern as a great means of education, and he
employed it extensively in his parochial work. The
rough Durham miners, with their wives and families,
used to crowd to hear him, and the Vicar of Shotton
was looked upon as a sunbeam who illumined the
many dark shadows in their pathway.”

Toning Aristotype Paper.—According to Mr. T. C.
Porter, in the British Journal of Photography, a very
pleasant brown tint may be given to the prints by im-
mersing them after the first washing (which should be
moderate) for a second or two in a solution made as
follows :

to which add four or five drops of a saturated solution
of potassium ferricyanide, then washing in running
water for three or four minutes, and toning and fixing
as usual in combined toning and fixing bath for such
paper. Prints so treated should be in the first place
considerably over-printed, as the ferricyanide bath
much reduces their intensity. An accidentally over-
printed print nay be made into a satisfactory picture.
After the ferricyanide bath, the prints seem to tone
more readily than without it.

A New Property of Gelatine.—While studying the
action of metallic chlorides on bromide of silver gela-
tine, we have made the discovery that gelatine will dis-
solve cold in a solution of barium chloride. The con-
sequences for photography which may arise from this
peculiar property have induced us to examine into the
matter further. Other bodies which present a simi-
larity from a chemical point of view, such as the
chlorides of potassiuimn, sodium, calcium, etc., do not
display this capacity for dissolving gelatine, nor do
their iodides or bromides. The chloride of strontium
is, however, an exception, and possesses the same pro-
perty as the chloride of barium, though in a much
smaller degree.

With a solution of fifteen per cent of barium chloride
the solubility is so great that sufficient gelatine may

be dissolved to render the solution sirupy. The liquid
keeps well and does not decompose under the action of
the air. Allowed to evaporate spontaneously, it leaves
behind a solid white substance, which, when examined
under the microscope, shows itself to be composed of
an amorphous mass of filaments mixed with chloride
of barium, but it does not appear that any combina-
tion has taken place between the two substances. This
solid substance dissolves in water without leaving any
sediment behind. When the barium salt is precipi-
tated by means of sodium sulphate, chloride of sodium
is obtained in solution, and the gelatine does not then
solidify in the cold.

From these observations we have drawn two conclu-
sions which may be of practical use in photography.
These are :

1. The presence of barium chloride in gelatine emul-
sions should be avoided. We have sometimes found
traces of this compound in chloride of silver gelatine,
and have then observed that the films have a tendency
to detach themselves from the plate.

2. The property we have observed might be employed
in treating emulsion residues.

It suffices to add barium chloride to the said residues
to cause them to dissolve in the cold. If the liquid be
then diluted till it be no longer viscous, the haloid sil-
ver collects at the bottom of the vessel, and the dis-
solved gelatine may be removed by washing and de-
cantation. The employment of heat and acids may
thus be avoided without causing the cost of money
to be much raised.

Finally, the chloride of barium may be employed for
developing carbon prints in the cold, but in this case
the image shows a tendency to leave its support.—A.
& L. Lumiere, in Moniteur de la Photographie.

Reducing Overdense Negatives.—According to the
Beacon, the following formula of L. Belizki’s is said to
possess several advantages over Farmer’s well known
potassium ferridcyanide and hypo. It must be mixed
in the order given.

WAL ..o eeeiiieeen connnncncesnssssscssssoascessanions 200 parts.
Potassium ferric-oxalate.......covovvennecen.cens oeeenen 10 *
Sodium sulphite (neutral)....... eeesscectestsanteie. on 8 «
Oxalic 8CId. . .v.iiivuieinieines coreenionncene see senne 3 v
Sodium hyposulphite......co.vvieiee covcenineencanans 5

It will retain its working strength if kept in the dark,
and may be used over and over, so long as it has a
green color.

Various Eikonogen Developers.—The use of eikono-
gen as a standard developer for the gelatine dry plate
is advised by many manufacturers, and as a couse-
quence its consumption in photographic establish-
ments is greatly on the increase.

In our own photographic work for nearly a year we
have employed it exclusively in preference to any other
developer, and have secured uniformresults. We have
found it to be more economical than either the pyro or
the ferrous oxalate developer.

Since its first introduction eikonogen has been much
improved. It is now supplied in clear, pale, yellowish-
green crystals, instead of the dark green powder, as at
first. When the crystals are dissolved with the proper
amount of sodium sulphite, a clear, light yellow solu-
tion is obtained. The formula we now use is as fol-
lows, based on 437 grains to the ounce:

No. 1.
Sodinm sulphite (Merck’s c. p. crystals)................ 2 ounces.
EikOnogen. .....ooviieiiiiiiiiiiiiiiiiinienn ve caes 1 ounce.
Water (distilled or rain water preferred) .............. 4 ounces.

To develop an 8 by 10 plate, having had a proper
exposure, take 4 ounces of the above solution and add
114 ounces of water.

Then apply to the plate and continue it in the de-
veloper until the picture acquires sufficient density.
Six or eight plates may be developed successively in
the same solution.

It will be observed that no alkali is necessary, which
is one of the latest improvements. In case the picture
should appear too slow, or the plate be underexposed,
then half a drachm at a time of the following solution
may be added until the desired detail is brought out :

Carbonate of potash.... 160 grains.
Water.. 1 ounce.

After two or three plates have been developed with
the No. 1 solution alone, it is advisable to add a half
drachm of the potash solution, since it will overcome
the slowing effect of the bromine given off from the
plate during development.

It is also advisable to preserve some of the old de-
veloper in a small bottle, and when starting with a
fresh solution of No. 1, add to it 1 drachm of the old
developer.

Another formula advised by the Beacon, based on
437 grains to the ounce, is as follows:

EiRONOZEN. ... .. L eveeeinneirneneeaieeroseoneeanenanns 1 ounce.
Sodinm sulphite.s.eeee.  ceiiiiiiiiiiiiiciitiiineieians 2 ounces.
L7 2 ¢

Dissolve the sulphite in the water, warm it, if in a
hurry, and add the eikonogen, shaking till dissolved.
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For plates that have had an ordinary fair exposure
use 1 ounce of A and B, and add 1 ounce of water. The
developer leaves nothing to be desired, giving perfect
detail and full density, within a reasonable time, while
the deposit is of such a nature as not to lose much in
the fixing solution.

That the keeping qualities of solutions of eikonogen
with sodium carbonate, after use, are greater than is
generally understood may be known by the fact that we
have recently developed a technically excellent nega-
tive with a solution that has been used over and over
again, some part of which had been made for eight
months.

H. E. Gunther, in the Photo. News, recommends the
following mixed hydroquinone and eikonogen devel-
oper. It acts as powerfully as eikonogen without fog-
ging the shadows, and yields the characteristic inten-
sity of hydroquinone :

Sodium sulphite ....eeec ccvcecceceincrcccaraces 100 grammes,

EiKONOZeN...ovvuiene cove toeenecnnncnnsanonas 15 “

Hydroquinone.....oeeeeeeeeasscecececccocanssccen 5 nd
These are dissolved in—

Hot Water......oovneniies veveniiinns secronnnenne 1,000 c. c.
After cooling down, add—

Carbonate of potassium....cceeeeeesnssececsnones 50 grammes.,

In well stoppered bottles the developer keeps for
months.

Mr. Eugene Himly has ascertained that the addition
of glycerine improves the keeping qualities of the
eikonogen developer, while the addition also of yellow
prussiate of potash acts as a preservative, gives clearer
shadows, prevents fog, and produces more contrast in
the high lights. His developer is made as follows :

Water. . ciieieiiiiieteiiiieiiiieeeees coneenninnes 1,000 c. c
Glycerine....... Cieee e seessessecscscssesesens- 100 *¢
Potassium meta-bisulphite..........cce00eunen... 2 grammes,
Sodium bisulphite....... ciieeeieeierecennonnn. (6] ¢
EikONOZeNn. .......ccve tivs ceveiiirnnnnnnennns 12 e
Carbonate of pOtassiim.......cceeeeeeeeeeacnanean 60 v
Hydroquinome..............cccovevieen i cunnne 4 *
Yellow prussiate of potash.....ceeeveenne-eanens 40 '

It should be diluted with one or two volumes of
water before applying to the plate, unless the plate is
undertimed.

From notes by Colonel J. Waterhouse, in the Photo.
News, the following developer for bromide paper en-

largements is stated to answer very well. It is pro-
posed by Dr. Krugener :
Distilled water.......ccoeeeniiieiennreniiereieeieiennnnnns 20 oz
Sodium Bulphite........ ceveiierereeiecieneeececscsncnns 320 grs.
Sodium carbonate (crystals).......... Ceeecesesasse . eesenns 240 ¢
Eikonogen............ .ceiceevee v eeesesesnitnanttnnnes 80 *

and as required according to exposure, add 10 drops of
a 1 to 50 solution of bromide of potassium to each
1,000 c. c. of developer.

The brown coloring of eikonogen ecrystals which has
been noticeable of late results from oxidation, and has
a staining action on the gelatine film it is well to avoid.

To clean the crystals it is only necessary to wash
them once or twice with very little water. This re-
moves the color, then the remaining clean crystals may
he dissolved in distilled water, which will make a clear
developing solution.

Keeping Qualities of Dry Plates.—As to how long
gelatine plates will keep when properly packed, is
stated by the Beacon to be thirteen years. Plates
were coated in 1877, and when dry packed in pairs film
to film, each pair being separately wrapped in yellow
paper and then placed in specially good wood boxes.
The boxes were tied up in brown wrapper paper, and
in that condition, eight years after being made, the
plates were taken across the Atlantic Ocean. Nega-
tives made on them to-day are almost faultless, there
being on one edge only a faint trace of the well known
metallic appearance which sowmne plates assuine even
within a few months of manufacture.

Panoramic Instantaneous Camera.—This new in-
vention, designed by Stirn & Lyon, of this city, is a
compact and simnple camera, arranged to take a pano-
ramic photograph instantaneously on the rollable
transparent film. It is so arranged that when the
camera is rotated in a circle by pulling downward on
a string, the film is carried in an opposite direction
over a slit one-sixteenth of an inch wide behind the
lens, the exposed film being simultaneously wound up
on another spool. Some very curious results are oh-
tained, and as it may be regulated to operate in one-
fourth, one-half, three-fourths, or a whole circle, the
angle embraced exceeds that of any wide angle lens.
We have been shown a few interesting views of the
East River Bridge and street scenes in New York,
taken with thissmall instrument.

Long Distance Electrical Power.

The Elektrotechnischer Anzeiger states that the All-
gemeine Elektricitats Gesellschaft have announced
their willingness, in conjunction with the Oerlikon
Company,to transmit 300 horse power from the Neckar
at Lauffen to the Frankfort exhibition, a distance ot
175 km. (about 109 miles), on condition that an ordinary
overhead cable, 5 mm. in diameter, connecting the two
places, is provided free of cost.
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HANDLING FISH TO MAKE FERTILIZERS.

In the SCIENTIFIC AMERICAN of June 7, 1890, the
Chase elevator was described as applied to the hand-
ling of coal. The same apparatus has found a new ap-
plication in the handling of * menhaden fertilizers,” at
the factory of Joseph Church & Co., Tiverton, R. I. It
is, perhaps, unnecessary to again go into minute de-
tails in the description of this elevator, as the construe-
tion of the one used in this case does not differ materi-
ally from that employed in handling coal.

Possibly some of our readers are not aware of the
magnitude of the menhaden fertilizer industry. There
are on the Atlantic coast no less than fifty establish-
ments for catching menhaden and converting these fish
into fertilizers. The firm of Joseph Church & Co. was
the first to introduce steamers especially adapted for
wmenhaden fishing. This enterprising firm wasalso the
first to introduce the Chase elevator for discharging
their fishing vessels, and so far as we are aware they
are the only users of machinery of this class for this
purpose.

Our engraving shows one of these elevators convey-
ing fish from the hold of the fishing vessel. They find
that by the use of this elevator the entire fleet of
steamers may be discharged in succession without be-

ing obliged to wait one for another, whereas under the
old system some of the vessels were

in newspapers and large spaces on the outer walls of
buildings in all the great cities of India. I heard the
hum of the American sewing machine in the byways
and broad streets of Bombay and Calcutta and Ran-
goon. I saw American lamps for burning American
petroleum hawked about the streets on wheelbarrows
forsale in Yokohama and Tokio and Shanghai. I
heard the clatter of the American typewriter in Chefu
and Tientsin and Swatow and Aintab. I saw Ameri-
can tram cars running in the streets of Tokio, and the
American windmill pumping water on the bluffs of
Yokohama. ,I was glad when I heard the click of
Connecticut clocks keeping good time for Orientals,
who are always behind. California canned fruits and
Oregon salmon and Boston baked beans in hotels all
over the East made me feel that home was not so very
far away.” —The American Mail.

Perils of Icebergs.

The steamer Portia, which lately arrived at New
York, reports a marvelous escape from destruction by
an iceberg off Fogo Head. Captain Ash says that a
berg 150 feet high and 600 feet long broke in three
pieces just as the Portia, going at full speed, was
passing it. One of the pieces, 200 feet long, which had
sunk, came up under the steamer, lifting her. She re-

obliged to lie up for two or three days
at a time to wait for their cargoes to
be discharged by the old hand method.
During the height of the season it is
found that by the use of this modern
appliance for handling the materials,
the vessels may be continuously upon
the fishing ground, and they frequently
succeed in bringing in two loadsin a
day. The largest vessel of the fleet of
Joseph Church & Co. has taken over
500 tons of fish within twelve hours
and delivered the same to the factory.
This fact is mentioned to show the
activity which prevails in this import-
ant industry.

The fish season extends from May
to November of each year. The fish
are caught along the coast from Cape
Hatteras to Eastport, Me. The United
States Committee on American Fisher-
ies, in its report, mentions that in 1881
seventeen thousand tons of fish guano
were used as the active ammoniacal
matter in 284,000 tons of fertilizer used
in raising 2,272,000 bales of cotton.
This gives an idea of what is done in
one branch of agriculture, leaving én-
tirely out of account the use of fertil-
izer for corn, wheat, and other cereals.

American Inventions in Foreign
Countries.

The demand for American machin-
ery is constantly growing, and the ex-
ports attest this fact. American tex-
tile machinery is being largely bought
because, according to London Engin-
eering, of the numerous patented im-
provements which are being made in
this line of mechanical construction.
In the case of the American loom this
is especially true, for it is generally
thought that for speed and good work-
manship combined it is superior to all its foreign
rivals. As a result it is being gradually introduced in
many English factories, where practical test has de-
monstrated its value.

The American steam fire engine is being introduced
into Germany. Certain officials of Berlin have been in
the United States, studying our system of fire-extin-
guishing apparatus, with the result stated. American
railway engines and various other details of railway
plant find buyers in different countries. American
printing presses and wood-working machinery are in
demand everywhere, and our manufacturers in these
lines find a constant increase in their export orders.
The same thing may be said of steam engines, boilers,
pumps, agricultural machinery and tools, mining ma-
chinery, electric light plants and electrical appliances,
and in short the whole range of labor-saving machines
is included in the list.

Several paper-making plants have been sent abroad,
notably to Japan, and Japanese buyers are now in
this country making selections for the equipment of a
paper mill. Only recently there was shipped to Japan
a complete plant for the manufacture of camphor.

The list might be extended indefinitely, and indeed it
would be difficult to make an enumeration which would
not omit some article of American invention or some
manufactured product which does not find a market
abroad. Textiles, carriages, wagons and articles of
everyday domestic vse would be included. A corre-
spondent, giving an account of his experience while
traveling through Asia, says: ‘' I saw advertisements
for the sale of American watches filling whole columns

TAKING

FISH FROM THE HOLD OF A VESSEL WITH AN ELEVATOR.

mained for some minutes resting on the huge cake of
ice, when a tremendous sea set her free.

‘It was to all appearances a large, solid block from
five hundred to six hundred feet long and from eighty
to one hundred feet high. I have at times passed near
enough to an iceberg to touch it with my hat. I have
often, when sealing, tied up to an iceberg for a week at
a time. Certainly I never knew one to behave as this
one did.

‘“Just as we got abreast of the first end I saw a few
tons of ice fall out of its square face. Then I told the
man at the wheel to steer to starboard. In ten seconds
there were three bergs instead of one. The break was
accompanied by terrible noises.

‘“ The furthest portion ahead of us tipped so that its
submerged part arose directly in our course, lifting us
almost out of the sea, there heing not more than three
or four feet of water under us. The propeller began to
go around rapidly. I stopped the engines. We had
run squarely upon a shelf about one hundred and
twenty yards from the main body of the berg. Then
the commotion of the waters caused by the plunge of
the berg raised a wave that swept onward while we
were trying to go ahead. 1 signaled the engineer to
proceed at full speed. That was the critical moment.
Had the berg continued to roll, it would have carried
us over and under. Had not that wave helped us, our
ship would have been high and dry on that mountain
of ice.

‘* We left a broad streak of red paint on that ice
dock, and the wave that suved us swept quantities of
ice aboard.”
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Corrosion from FPure Water.

The purest water, according to the Locomotive, often
is the most active in corroding and pitting plates, and
this makes it probable that the active substance, in
some cases at least, is air. It is well known that water
is capable of dissolving a considerable amount of air;
in fact, it is this dissolved air that enables fish to
breathe. It is not so widely known, however, that the
oxygen of the air is more soluble than the nitrogen.
If a small quantity of water be shaken up in a bottle,
it dissolves sorme of the inclosed air, and when this is
afterward driven off by boiling, and analyzed, it is
found to consist of oxygen and nitrogen in the propor-
tion of 1 to 1'87, instead of 1 to 4, as in the natural air.
Thus the dissolved air, being more than twice as rich
in oxygen as common air is, and being brought into
more intimate contact with the metal by means of the
water that holds it in solution, exerts a correspondingly
more noticeable effect.

It is probable, too, that water plays some other im-
portant action in connection with the oxidation of
metals, for it has been found by recent experiments
that pure oxygen will not combine with things it has
the greatest affinity for, provided it is perfectly dry.
Even the metal sodium, which has an intense affinity
for oxygen, may be heated in it to a very high temper-
ature without combination, provided
sufficient precautions are taken to ex-
clude the slightest trace of moisture.
It appears, therefore, that water plays
a most important part in the oxida-
tion of metals by air—a part, indeed,
that we cannot explain, and that we
really know but little about.

I S—
Patent Soliciting Profession.

It has been wittily said that the man
who undertakes to be his own lawyer
has a fool for his client. The same is
true in a multitude of situations as
well as in the practice of law, and we
know of some empty purses and broken
ambitions to be the result of men un-
dertaking to transact clerical and pro-
fessional work which comes within the
domain of vigilant and well posated
specialties. In the dowain of mmechan-
ical inventions and the patents with
which to protect them this is painfully
true, and it is even a matter of record
that some of the cleverest inventors of
our time have beggared themselves in
health, courage, and pocket by trying
to secure their rights without the help
of such expert intervention. A patent
solicitor and attorney is of the first
importance to an inventor ; he is post-
ed as to the expense of any given pro-
ceedings in his specialty, he can insure
expedition as well as economny, and by
his regular and watchful attention to
the Patent Office, he is often enabled
to spare his client the trouble of insti-
tuting what might prove to be wholly
worthless claims, and hence the com-
plete loss of his invention so far as
securing protection in exclusive rights
is concerned.

It must assuredly behoove inventors
and owners of inventions to steer clear
of blunders, and the proper thing to
do is to place their matters wholly in the hands of some
experienced attorney and solicitor of patents.—Chi-
cago Illustrated Century.

P — s
Sparks from Belts,

An interesting note comes from a correspondent of
the Electrical World in Woonsocket, R. I. Some time
since there was trouble with one of the arc machines
in use, and after a careful investigation by Mr. Pierce,
the electrician who kindly furnishes the facts, it was
found that the static discharge from a belt to the
frame, and thence to the armature, perforated the in-
sulation so that the machine current had followed it
and burned out the armatare coil. The trouble once
found, a very simple and effective remedy was em-
ployed : Grounded rods were bent from the pulleys so
as to take the static discharge from the belt. It is
well known that quite a powerful spark can be ob-
tained from belts under certain circumstances, but this
is a remarkable instance of its effect.

The Busk-Ivanhoe Tunnel,
cutting the Continental Divide of the Rocky Moun-
tains, on the line of the Colorado Midland Rail way,
which, when completed, will be the third largest tun-
nel in the United States, is now likely to be pushed
with vigor to an early finish, the contract having been
finally let to Mr. M. H. Keefe, of Helena, Montana.

The complete double cutfit of tunneling machinery,
boilers, air compressors, and rock drills are to be fur-
nished by the Ingersoll-S8ergeant Rock Drill Com pany,
No. 10 Park Place, New York.
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RECENTLY PATENTED INVENTIONS. O1L Cup. — Charles L. Burbeck, Fort WBusiness and @et sonal. in a pot containing a pint or so? A. Yes. See our Sup-
Engineering. Bragg, Cal. This cup has a valve with an upwardly ex- PLEMENT, No. 726.

VAPORIZER AND BURNER.—Frank B.
Meyers, New York City. This invention is designed
to providc a burner specially designed for boilers and
like apparatus, tc permit of using oil and steam as fuel
in asimple and effective manner, and in which the oil
supply pipe is located in a nozzle within which outer
concentric steam channels discharge.

POWER APPARATUS. —Patrick J.
Dalton, New York City. This apparatus consists in
general of a main reeervoir supplied undera ‘ head ™
by a flume or conduit, the outlet or exhaust surround-
ing the reservoir and bracing it, while supporting a
series of wheels, preferably turbines supplied from the
main tank and discharging into the exhaust chamber,
the conatruction being simple, but designed to afford
great power,

DEVICE FOR PROPELLING VESSELS.—
Jacob Cochrane, Hill City, South Dakota. A series of
buckets, according to this invention, is ueed in connec-
tion with endless chains and wheels, which automati-
cally reverse as the engine is reversed, the buckets
having a feathering action, and being readily detach-
able, 8o that their number may be lessened as desired.

Railway Appliances.

CAR CoUuPLING. — Warren Portlock,
San Diego, Cal. In this coupler the drawheads are
both vertically and horizontally bifurcated, so that the
cars may be readily coupled from either end, the device
operating automatically and being more especially
adapted for application to box or freight cars, although
applied io passenger cars without change in their con-
struction.

INDICATOR FOR RAILWAY CARS.—
John R. Fletcher, Baltimore, Md. This is a street or
station indicator to be applied to horse, steam or elec-
tric cars, the indicator casing being arranged high up in
one corner of the car, in connection with an annuncia-
tor connected to a button or ring on the outside of the
car, which when pulled announces the street or station,
the indicator wheel being operated from a connection
with the car axle, and arranged in correspondence with
the distance between stations,

Electrical.

TROLLEY FOR ELECTRIC STREET CARS.
—PFranklin C. Wheeler, St. Joeeph, Mo. This inven-
tion provides a trolley in which the jumpircg of the
electric conductor from the trolley is avoided, and
which also furnishes means for readily reversing the
trolley when it is desired to run the car in the opposite
direction,

TELEGRAPH KEY. —John B. Van
Deusen, Saratoga, N. Y. This invention provides
means for automatically closing a telegraph circuit as
the operator releases the key, and for opening the cir-
cuit when the key is grasped by the hand, there being
combined with anvil contact and key lever a contact
epring automatically closing the circuit on the key
lever, and an auxiliary lever pivoted to the key lever
for pressing th® contact spring away therefrom.

Agricultural.

HAY LOADER.—Albert J. and Williamn
J. Hughes, Lisbon, North Dakota. This elevator has a
receiving chamber, to the maiu frame of which is con-
nected an elevator board, with endless belts provided
with projecting teeth or tongs arranged in triangular
shape along the rake and up the elevator hoard, to
deliver the hay on the load in the most compact shape,
for'more easily stowing it in its proper place, and pre-
vent its being scattered by the wind.

Mechanical,

PLAciNG BELTS ON PULLEYS.—Henry
A. Scheuerle, Philadelphia, Pa. The device provided
by the inventor to facilitate such jobs consists of two
opposed disks united by a spindle section, a shank pro-
jecting from one disk and an arm extending from the
shank, whereby the belt may be elevated and placed
over the pnlley, or in partial contact with it, when the
dovice is turned and lowered until one disk is located
ateach side of the pulley and the spindle section holds
tlre belt in contact with its periphery.

RIVETING MACHINE. — Reinhold A.
Carl, Hearne, Texas. This is a machine by which metal
riveta may be rapidly driven through any desired ma-
terial and the rivets be headed at the same operation,
the machine being particularly intended for light sheet
metal and other light materials, and the invention
covering various novel features and combinations of
parts,

WRENCH. — Friedrich W. Kasch,
Austin, Texas. This invention is designed to provide
a tool. especially adapted for a pipe wreuch, but also
capable of use as a monkey wrench, it having practi-
cally also two handles, one of which may be used as a
lever to disengage the jaws from the pipe, and adjust
‘the upper jaw to and from the lower jaw.

WRENCH.—George W. Hooks, of Hooks’
Switch, Texas. This tool has a rigid jaw on the outer
end of its shank, and a movable jaw adjustable on the
shank, an eccentrically headed lever bearing on the
shank and pivoted to the rear end of the movable jaw,
to move the latter, making a combined pipe and nut
wrench, and one which can be quickly changed from
one to the other.

CALIPERS AND DIVIDERS.—Anders P.
Laursen, Passaic, N. J. This invention is designed to
provide a rapid, simple and convenient adjustment,
while dispensing with any protaberances upon the
sides of the legs, whereby the devices may be most ef-
fectually employed as inside calipers or dividers, the
device being manufactured at a minimum cost and

designed o0 oe very 1 ke,

tending stem carrying a collar in connection with
which is arranged a spring, a cam being mounted
beneath the collar, with means for turning it, thus pro-
viding for the intermittent delivery of oil to a journal
bearing, and also for regulating the amount of oil so
delivered.

SHAFT HANGER.—John W. Fisher and

Watson A. Kinney, Bridgetown, Nova Scotia, Canada. |.

This invention relates to a combined shaft hanger and
an idler or dead pulley support, providing a hanger
which will equalize the lateral strain of the shaft and
the weight of the pulley and make an essentially uni-
versally balanced bearing for the shaft.

CorTON SEED LINTER. — Edward J.
O'Brien, Texarkana, Texas. This invention covers an
improvement on a former patented invention of the
same inventor, designed to prevent the accumulation of
lint within the lint chambers, the automatic discharge
of lint from the saw teeth, thorough agitation of the
seed within the receiving chambers, and the delivery of
the stripped seed from the machine.

Miscellaneous.

DIPPER. — Martin L. Schoch, New
Berlin, Pa. This is a dipper having a set of scrapers
arranged within it, and fitting against its bottom and
sides, with meana for actuating the scrapers, whereby
when the dipper has been emptied of thick or sticky
substances, it will be self-cleaning, the adhering por-
tions being scraped from its inside.

TYPE WRITING MACHINE. — William
P. Quentell, Kansas City, Mo. Combined with the type
carrier and a vertically rocking key board geared thereto
are a carriage and hammer, both actuated by depressing
the key board, the depression of a particular key serv-
ing to stop the movement of the carrier, with other
novel features, designed to constitute an inexpensive
and durable machine,

Book AND INDEX. —Richard R.
Vernon, Woodbridge, N. J. This is a device designed
to allow of folding the index into the book, and permit
of using the book or index each independently of and
without disturbing the other, enabling the user to bring
the index into a convenient position for inspection or
for writing in the names, titles, and page numbers of
letters, accounts, etc.

SHOW CASE.--Robert E. Sherlock and
Manfred Freeman, Grenfell, Northwest Territories,
Canada. This is a simple and convenient case, designed
to occupy but little floor room, display conveniently a
great variety of goods, and effectually protecting them
from dirt and dust, while the case may be adjusted to
hold large or small articles.

ADVERTISING DEVICE.—John B. Wil-
liamson, Louisville, Ky. This is a portable device, in
the form of a cylinder, from which a tape or scroll may
be drawn outward and automatically returned wher
1eleased, upon which scroll or tape any advertising
matter or information may be printed.

CoiL CrLAsp.—Calvin Jackson, Jack-
sonwald, Pa, This clasp consists of two individual
parallel oppositely wound coils adapted to be pressed
laterally together, and a removable connector to be
passed through and removed from the space formed by
the overlapping portions of the coils when they are
pressed together.

BicycLE HEAD. — Henry G. Barr,
‘Westborough, Mass. This invention provides for the
steering heads compensation for contraction and expan-
gion due to atmospheric changes, thereby avoiding ob-
jectionable rattling or binding, the invention being ap-
plicable to all kinds of bicycles, having either ball or
cone heads.

SHAFT HOLDER FOR VEHICLES. —
Augustus H. Davis and Orval E. Byrd, Crawfordsville,
Ind. A case or portion is adapted for connection with
the shaft, and provided with an endless or continuous
groove, a bar having a stud or portion to traverse the
groove, while there are means for connecting the bar
with the axle, the device holding up the shafts when
not in use, and for convenience 1n hitching the horse
thereto.

SHUTTER WOREKER. —Abraham
Pogsley, Jamestown, R. I. This invention provides a
simple and efficient device by which the blind may
be operated from the inside of the building, and also
for fastening the blind in any desired position, the in-
vention covering various novel features of construction
and combinations of parts.

FoLpING CHAIR AND STEP LADDER.
—Charles L. Knoeller, New York City. This is a piece
of furniture more especially designed for uee as a hall
or library chair, although it may be used to advantage
in other rooms or places where a step ladder is reqnired,
being very substantial when set up for either use, and
being readily folded into small space for transportation
or storage.

PEN HOLDER. — Joshua C. Palmer,
Lanham, Texas. This is a holder designed to be easily
held between the fingers without cramping them, and
support the pen well in sight of the writer, being a
curved flat holder with a projecting shank for the pen,
the shank being nearly parallel with the straight por-
tion of the holder, and in line with the eye when held
in poeition for writing.

TRACE CARRIER.—Andrew Hartman,
Chicago, Ill. This invention covers an improvement
applicable to all kinds of harness, team traces included,
and which is designed, when applied to a trace, to ef-
fectually prevent it from being chafed, as no portion of
the harness usually connected to the trace is broughtin
contact with it.

HANDLE FOR TABLE CUTLERY.—Wil-
liam T. Decker, Rockport, Pa. This is a handle for
spoons, forks, and other table or culinary and other ar-
ticles, and is provided with a hinged guard or hook ap-
plied to the under side of the handle, in advance of the
back or outer end of it, and adapted to close in front
up against the handle,

The charge for Insertion under this head is8 One Dollar
a line jor each insertion; about eight words to a line.
Advertiserents must be recsived at publication office
as early as Thursday morning to appear in next issue.

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

Acme engine, 1to 5 H. P. See adv. next issue,
Friction Clutch Pulleys. The D. Frisbie Co., N.Y. city.
Presses & Dies. Ferracute Mach. Co., Bridgeton, N.J

Send to H. W. Knight & Son, Seneca Falls, N. Y., for
catalogue of Metalljc Pattern Letters and Figures.

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

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

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

Tight and Slack Barrel Machinery a apecialty. John
Greenwood & Co., Rochester, N.Y. See illus. adv., p.13.

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

Veneer machines, with latest improvements., Farrel
Fdry. and Mach. Co., Ansonia, Conn. Send for circular.

Billings® Patent Adjustable Tap and Reamer Wrench-
es. Bronze Forgings. Billings & Spencer Co., Hartford,
Conn.

Pattern makers wanted in wood shop and in our metal
room. State experience and pay wanted. Illinois Mal-
leable Iron Co., Chicago, Ill.

The Holly Manufacturing Co., of Lockport, N. Y.,
will send a book of official reports of duty trials of their
high duty pumping engines on application.

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

Liren and rubber hose, all kinds of belting, general
mill and factory supplies. Send for catalogue and prices.
Greene, Tweed & Co., 83 Chambers 8t., New York.

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

For Sale—Patent No. 415,442, Nov. 19, 1889. Canadian
No. 33,447, Jan. 21, 1890. In successful operation. Costs
$2, sells at $5. Price—American, $10,000; Canada, $5,000
Address P. H. Brown, Vesuvius Bay, 8alt Spring Island,
British Columia.

A business man, who has traveled. extensively, de-
sires a manufacturers’ agency, or to assist in introducing
some meritorious inv on, goods, or hinery of a na-
ture that will be universally salable. References. Ad-
dress W. Y., Grove Hall, New Haven, Conn.

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

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

References to former articles or answers should
give date of paper and or number of question.

Inquiries not answe in reasonable time should

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

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

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

price.

Minerals sent for examination should be distinctly
marked or labeled.

(2381) R. W. asks: 1. I am making an
electric motor according to directions contained in Sup-
PLEMENT, No. 641, and would like to know what it is
that makes the armature revolve when tke current is
turned on. Does the field magnet repel the wire placed
at right angles to it? A. The field magnet poles at-
tract and repel the poles of the armature. The
location of these is determined by the winding of the
magnet and armatare. 2. Why can’t a person use &
brass armature ring, or does it have to become mag-
netic in order to operate? A, Because it will not be-
come polarized, . e., magnetic. 3. Could it be geared
to a common eized skiff, and be run with 8 one quart
batteries or 2 four quart? A. Your battery would be
far too small. 4. I have read where it says that high
power in a motor can only be developed by a strong
magnetic field. Suppose the armature were connected
with 4 quart batteries and the field magnet with another
4, would it be stronger? A. In general terms, the
stronger the battery, the stronger would the motor be.
5. Why does Stanley not come to America? Did he
not get his start from Gordon Bennett, and has he not
spent most of his life here, not counting that spent in
Africa? A. In his last African trip he represented
Englaud, not America. For his life, etc., we refer you
to our SUPPLEMENT, Nos. 505, 581, and 754.

(2382) R. McK. asks: In speaking of a
single car in a vestibuled train, should it be called a
vestibule or vestibuled car? Also should a solid train of
cars be called a vestibule or vestibuled train, both ends
of the cars having vestibules? A. We prefer the word
 vestibule * to ** vestibuled ™ in all above cuses.

(2383) A. W. writes: 1. I have a paper
balloon and wish to blow it up with common air to pre-
vent the sides from sticking, so I can varnish it. What
can] find to blow it up with, and what is best? A.
Blow up your balloon with a bellows. It may first be
partially inflated by holding its mouth against the wind
or by running with it, holding its mouth forward. 2.
Where can flaxen or linen netting be found, such as is
used for small balloons? A. Address a dealer in sport-
ing goods and tishermen’s supplies. 3. Is there any
danger in boiling lineeed oil, a'small quantity at a time,
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(2384) A. N. D. wishes to know how to
clean photographic negatives 8o that the glass may be
used for other purposes. A. To eight ounces of water
add 10 minims of hydrofluoric acid; pour the mixed so
lution in a rubber tray, immerse in the solution one ne-
gative at a time. In about a minute the film will loosen
at the edges, and with a flat wood stick may be rolled
up off the plate and removed bodily. Negative after
negative may be thus easily cleansed. Keep the fingers
from touching the solution as much as possible. An-
other method is to soak the plates in a hot dilute sal
soda solution, which will dissolve out the film.

(2385) S. A. A. asks: 1. How can I make
a small emery wheel, 8ay 3 or 4 inches diameter? A.
Turn out 8 wooden wheel, put thin glue on its peri-
phery and roll in emery. 2. What is the best acid to
etch on zinc plates with? A. Sulphuric acid is the
cheapest and gives good results.

(2386) J. W. B. asks (1) the kind of glue
size used on paper before applying the oil, resin and
molasses for ** sticky fly paper.”” A. None isrequired.
2. How to prepare the white and colored inks for show
card writing? A. Mix the desired pigments, Chinese
white, elc., with thick gum arabic water. Apply with
a funnel or through a spout.

(2387) L. B. asks for a desirable dressing
for the hair of an elderly person who has remarkably
pure white hair, but is troubled by the ends of hair
splitting and also breaking off. A. We should not ad-
vise any dressing. An occaeional clipping of the ex-
treme ends by a good hair dresser is the treatment that
seems most advisable,

(2388) W. W. W. asks: 1. In making a
dry pile, is there anything that I could use instead of
peroxide of manganese. I have beenunable to getit. A.
‘We know of nothing that will answer so well. Youcan
get it of any dealer in chemicals in this city. 2. How
can I construct a dry battery for use with a telephone?
A. Dr. Gasener’s dry battery is described in the ScIEN-
TIFIC AMERICAN, vol. 61, page 306. Also in Experi-
mental Science.

(2389) B. E. P. writes: Quite a while
agoInoticed in this department a method for easily
and readily splitticg newspaper. Can you refer me to
the issue giving such receipt, or can you name a ready
method? Could not the paper be swelled with some
chemical to enable it to be split perfectly? A. Thishas
been published in Notes and Queries. Some dexterity,
or rather judgment, is required in executing it. The
paper to be split is pasted between two sheets of com-
pact strong paper. The best flour paste should be used.
Mucilageis unreliable. When nearly dry, if the two
outer pieces of paper are pulled apart, the central one
will split, and one-half of the central piece will adhere to
each. By soaking in water they can be removed. Some
paper works better than others. If the outer paper is
of a loose texture, it may split instead of the desired one.

(2390) T. C. B. asks: Can a rain gauge
be strictly accarate and yet have a funnel-shaped
mouth? I thought the sides should be perfectly perpen-
dicular. A. A funnel-shaped mouth involves a little in-
accuracy, but it compensates for this by magnifying
the reading divisions,

(2391) J. W. 8. asks : What is the long-
est piece of carpet, 3feet wide, that can beplaced diago-
nally on the floor of a rectangular room 10 x 20 feet, and
cutting ends of carpet square. A. 19 36-100 feet, ap-
proximately.

(2392) E. D. 8. asks: Can you give me
the formula for the composition for moulds, used in
rubber stamp making (dry heat process) ! A. Plaster
of Paris can be used, or a ‘metallic mould made of zinc,
of type metal, or of fusible alloy. Use talc powder to
prevent the India rubber adhering to the mould.

(2393) C. A. B. asks: 1. Is there any
other practical way of duplicating written matter be-
sides the * copying pad ' and the * cyclostyle”? A,
Several other methods have been devieed; some are
photographic, others involve the use of a steel stylus for
writing, with a file-cut steel surface for the paper to rest
on. This gives a stencil. It has been proposed to rest
the paper on a carbon surface and cause sparks from an
induction coil to pass from stylus to carbon, thus pro-
ducing a stencil. Lithographic apparatus is also on
sale by stationers. 2. Can you give a recipe to make a
good blackboard fluid? A. 4 pints 95 per cent alcohol,
8 ounces shellac, 12 drachms lamp black, 20 drachms
ultramarine blue, 4 ounces rottenstone in powder, 6
ounces powdered pumice stone. Many other formule
are given similar to this,

(2394) C. P. &. writes: I want to inake
some rubber castings in plaster of Paris moulds,and
would like to know of some way (if there is any simple
way) in which to treat the rubber 8o that it will become
very firm in the mould without pressure. The rubber that
I want to use is that of which car springs are made, and
I would like to have it as firm as it is now. A. Use
rubber mixed with sulphur, but unvulcanized. Some
pressure is required to force it into the crevices of the
mould. Then by heating it will become vulcanized.
What is sold as pure gum rubber can be treated as
above with some success. We refer you to our SUPPLE-
MENT, Nos. 249, 251, 252, for a valuable paper on India
rubber. Possibly the rubber you wish to use istoo
hard. If 8o, nothing can be done with it.

(2395) B. E. P. asks: Can you give a
description of method and process employed by you in
the production of the printed copies of the epecifications
and drawings of patents, which you furnish for 25
cents? A. The patent copies are printed by the govern.
ment. The drawings are printed by the lithographic
process, the type matter in the usual way.

(2396) J. N. H. asks: 1. Is there any
way by which the gold can be recovered from the ton-
ing solution used in toning photographs? A. Add so-
lution of ferrous sulphate (copperas). The gold will be
precipitated as a metallic powder. 2. If an article is
bought for nothing and sold for five dollars, what is the
percentage of gain? A. The ratio of gain is infinite; it
is not expressible by percentage.
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(2397) W. M. asks for a receipt for
bleaching clothing. A. Exposure to the sun after wash-
ing 18 the only bleaching that should be used. A little
bleaching powder, say one or two &poonfuls to the tub
of water, may be used, but this tends to causesdecay of
the clotkes.

(2398) W. A. H. writes: I read in a
newspaper that it was now possible to treat wood, ivory,
glass, etc., in such a manner that they could be elec-
troplated. Can you give me any information on the
subject? A. This can be done by rubbing them over
with graphite. By dipping into nitrate of silver solu-
tion and exposing to hydrogen gas, the surface can also
be prepared for electric deposits. 2. In reply toa ques-
tion asked by me some weeks ago, you stated that it
would be absurd to attempt to obtain heat by electro-
decomposition of water. Could it not be done economi-
cally and practically on a surplus water power, one
that would not otherwise be nsed. and where the water
to be treated was a waste product containing a small
proportion of pyroligneous or acetic acid? Coal at the
point in mind is dear and heat necessary. A. Your best
plan would be to run your dynamo on a closed circuit,
with resistance interposed, 8o as to generate the heat di-
rectly, as is done on the small scale in the incandescent
lamp. Of course you could do it the other way by pro-
ducing oxygen and hydrogen gas, but probably with less
economy.

(2399) L. W. Z. asks: Will burning sul-
phar in a room, to exterminate moths, etc., have a dele-
terious effect upon the keys of a piano or upon furni-
ture? A. If done upon a perfectly dry day it will have
little effect, especially if followed by prompt and thor-
ough ventilation. Iron or steel articles, nails, etc., will,
however, be almost certain to become rusty and show
bad effects.

(2400) C. W. F. asks for a safe method
and good receipt for making amalgam for frictional
machines, and where it can be purchased. A. Melt to-
gether one part zinc and one part tin, remove from fire
and stir in two parts mercury. Place in a wooden tray
or shallow box well chalked, and shake. Before it is
cold, powder in an iron mortar. Keep in a closed bot-
tle. The cushion should be elightly greased before ap-
plying the amalgam.

(2401) Dez. writes : Will you kindly in-
form me how I can get rid of freckles? A. The drug-
gists sell preparations that may be of some efficacy.
The really operative ones depend on aqueous extract of
the rind of pistachio nuts. Thus applied to the face
causes the outer cuticle to come off, leaving the com-
plexion clear. But the freckles immediately form again
on exposure.

(2402) F. 1. 8. asks: Can you tell me of
anything that will banish Croton bugs from a house?
A. Unfortunately we cannot. Paris green is efficacious,
but is hichly dangerous on account of its poisonous pro-
perties. Powdered borax, buhach or erythium, and
Persian powder are all recommended.
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MUNN & CO., oftice SCIENTIFIC AMERICAN, 361 Broad-
way, New York.

INDEX OF INVENTIONS

For which Letters Patent of the
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[See note at end of list about copies of these patents.]

Advertising device, J. B. Williamson............ .. 433,841

Air brake, T. J. Hogan

Air brake, W. E. Maher.. .

Alarm. See Firealarm. Bafety nlnrm.

Alarm lock, J. Ashworth

Auger bit, 8, H. Jennings.....

Automatic sprinkler, V. Lapham......

Baling press, J. W. Hunter.

Baling press, G. A. Nelson.

Baling press for hay, etc., R. G. Ellsworth......... 433,857

Baling presses, power device for, T. M. & N. Cass. 433,837

Ball. See Pipe welding ball.

Bar. 8ee Grate bar.

Barrel. ventilated, A. W. Ballou......... ... 433,510

Barrels, etc., furnace or'appliance for burning or
drying, G. A. Oncken.................. vens .. 433,876

Basin, sink, bathtub, etc., W. Bunting, Jr.. 433,718

Bath. See Blotter bath.

Batteries, [device for unloading, recharging, and
reloading electric car storage, J. C. Chamber-
lain.... . 433,851

Battery. See Galvanic battery.

Beading machine rod, T. C. Belding.

Bed slat support, F. X. Cote..... ......

Bedstead, folding. D. Argerbright.

... 483.437
.. 438,845
. 433.614

Beer drawing device, F. Batter..

Bell, door, C. A. Emme... ..... .. 433,74

Belts upon pulleys, devlce for placing, H. A.
8cheuerle.................. . .. 433,825

Bicycle head, H. G. Barr....... 433,760

Binder, temporary, J. A. Burke.... 433,569

Bit. See Augerbit.

Block. See Traveling block.

Blotter hath, W. M. & L. H. Levey.................. 433,527

Boat. B8ee Ship’s boat.

Boiler. See Wash boiler.

Boiler feeder, Marcy & Jones...... cresecececcssssees 433,576
Boiler furnace, steam, G. G. Vivian... . 433,837
Boiler indicator, steam, C. W, Moore. . 433,872
Boiler or pipe covering, H. W, Johns.. 433470
Bolt heading machine, B. 8. Meader.. 433,483
Bolt or rivet clipper, Stokes & Perrett . 433914

Bolting reel, L. Lindsay.............. 433,576
Boring machine, H. A. Miner .. 483,577
Bottle cap, R. Whitaker ..........ccccovveanannn weee 433,840
Box. See Journal box. Letter box. Stuffing

box.
Box corner nail, Brown & Bold... .... . . 433,443

Brake. See Air brake. Store service car bmke.
Vehicle brake. Wagon brake.
Bridge rail joint, R. H. Buckingham.
Bufter, pneumat:c, L. D. Riegel. 433.857
Bug trap, C. H. Lawton 433,574
Buildings, construction of, H. B. Wa]brldge eeen. 438,500

Burner. See Gas burner. Hydrocarbon burner.

Oil burner.
Butter, manufacturing, G. H. Hamrick............ 483,729
Buttonhole strip, Haviland & Mitchell..

433,616

Cable grip, F. A. Yard................... . 433,848
Calipers and dividers, A. P. Laursen........ ceeeee. 433,869
Camera. See Photographi¢c camera.

Camera, W. E. Schneider.
Camera shutter, W. E. Schneider..
Can. See Oil can.
Cant hook crate, F. 8. Postal
Car coupling, C. Burpee....
Car coupling, P. J. Dockray........ ceseannes
Car coupling, G. H. Dougall 8r..........
Car coupling, A. Lougheed..
Car coupling, H. Marshal....
Car coupling, H. E. Moomaw..
Car coupling, F. W. Parsons.
Car coupling, T. F. Phillips..
Car coupling, C. T, Thompson
Car motor support, railway, W. Whnrton. Jr
Car trolley, electric motor, F. Bain...........
Car trolley, electric street, F. C. Wheeler...
Cars, means for heating railway, J.
Searle (r).
Cars, pin and link holder for, J. M. Love e
Cars, street indicator for, G. Spoelstra et al........
Cars, street or station indicator for railway, J. R.
Fletcher..........cccoevvvennne eresecsatessienanes
Carburetor, A. B. 8mith.....ccciieniiiiie veriennnns

433,49
Card clothing grinding machine, G. O. Wickers.... 433,919

Carding engines, cylinder for, 8. W. Goddard.
Carpet sweeper, R. H, Eddy ..........

. 433,620
. 433723
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Carrier. See Log carrier. Sheaf carrier. Gas engine, E. A. Sperry . 483,551
Cart, ash, N. RODIN8OD... .veevecennsceecscsnnsens.. 433,828 [ Gas holder, W. Gadd .. 433,462, 433,463

Cart, road, J. Coefleld....
Cart, road, D. N. Kratzer.
Cart, road, J. M. Williams .
Case. See Egg case. Show case. Watch case.
Cash indicator and register, W. H. Clark..
Cash recording machine, C. E. Hadley .
Casting apparatus, stereotyper’s, J. R. Cummings 433,449
Casting boxes, clamping device for stereoLyper’s,

J. R, Cummings.......... ceeeriseanaes teececcienas 433.448
Castings,mould and bed for forming, 8. J. Adams 433,585
Chair. 8ee Child’s chair. Folaing chatr.

Chuir, A. Van Slyke.... ceeeeaeaeees 433,836
Chair and table, combined 0. Hunzlngex..... . 433,623
Check rating and punching machine. E. 8, Raff.... 133,541
Child’s chair and chair, combined, J. J. Elas...... 433,649
Chopper. 8ee Cotton chopper.

Churn. H. G. Sanders .....

433.517
485,572
. 443,607

. 433,888

Churn, J. . Wisey .... 433,503
Churn, F. H. Wolfmyer ... . 433,507
Cigarette machine, 8. Prager.. ceeness 433,818

Clamp. See Fabric holding and stretching clamp.
‘Frame clamp.
Clasp. See Coil clasp.
Clasp, J. Drexler.
Clasp, C. R. Harris
Clasp or buckle, J. Lambert.. .
Cleaner. See Lamp chimney cleaner. Pan clenn-
er. Railway track cleaner.
Clipper, hair, W. H. Burman.........
Cloth board machine, J. W. Jones...
Clothes drier, E. A. Foster.............
Clothes hook, J. H. Templin.............
Coal breaker, bituminous, Emerson & Skinner.... 433.717
Coal drilling machine, grip, Wages & Armstrong.. 431,566
Cock, gauge, E. F. Landis.. .
Coffee pot, E. J. Colby......
Coffin handle, O. McCarthy..
Coil clasp, C. Jackson.... .........
Commutator, dynamo, J. W. Easton..
Cooler. See Water cooler.
Cotter key, spring, F. 8. McWhorter................ 433,804
Cotton chopper, J. M. Crews... . 433,520
Cotton mills, picker house for, 8. N. Bourue....... 433,642

cerreaneenses 438,513

Coupling. See Car coupli Thill coupli
Cup. S8ee Oil cup.
Curling iron, J. H. Bevington..........ccccveueenee, ... 433,440

Current converting apparatus, Zipernowsky &

Current motor, alternating, N. Tesla.
Curtain fastening, M. Renshaw .......
Curtain pole ring and pin, combined, L. Welden—

feld..............
Curtain support, E. E. Arnold.... .........
Cut off, sutomatic water, Bissell & Prescott.
Cut-off, fusible, W. J. Jenks...... cereraes .ee
Cutter. See Fodder cutter. Glass tube cutter.

Millicg cutter. Tobacco cutter.
Dental mallet and pliers. combined, A. O. Corey.. 4&%592
Direct-acting engine, A. Ball.
Dish, F. A. Oetzmann
Disinfectant, W. F. Simes.........
Door check, J. M. Brohard..
Door hanger, G. A. Colton.......
Door hanger, stiding, G, A. Colton..
Door, sliding, T. J. Gillette............
Draught equalizer, R. L. Prestholdt..
Drier. See Clothes drier.
Drying kiln, W. 8. Mayo........
Dye vat, E. Remy............
Dyeing. T. Ingham.......... .
Egg case, wire, G. E. Raymond.
Egg lifter, A. E. Smith...........
Egg sirup, preparing, P. Thorpe
Electric conductor joint, Wiley & Acheson,

433,920 to 433,922

Electric conductors, manufacturing, K. P. War-
. 483,917
. 433,744
. 433,557

Electric current controller, M. 0. Sargent..
Electric machine, dynamo, C. F. Winkler..

Electric motor mechanism, 8. E. Mower.... ...... 433,903
Electric motor mechanism, Mower & Spencer..... 483,904
Electric wire cleat, L. Furlong.......... . . 433,561

Electric wire support, Hallbauer & Hiller.. . 433,896
Electrical communication, J. L. Cutler..... .. 483,619
Electrical transformer or induction device, N.
. 433,702
Klectric-magnetic motor. N.Tesla....c. sueuveen... 433,703
Electro-magnetic motor, alternating current. N.

. . 433,700
. 483,687
. 438,762

Electrolier, Little & Robb
Elevator, C. A. Case........... e .
Elevator shafts, device for operating the dooru to.
W.E. Marlett .........cocevvveiiiiinnnnnes . 483,901
Embroidering machlne, F.J. Perry . 433,815
Emery wheel hopper, J. I. Leonard.. 433,735
End gate, wagon, George & McGinness.... ... oeee. 433,608
Engine. 8ee Direct-acting engine. Gas engine.
Gas and steam motor engine. Gas or oil motor
engine. Motor engine. Rose engine. Rotary
engine. Traction engine.
Engine connection, steam, G. W. Carey.. .
Engines, apparatus for governing gas or petrol-
eum motor, N. A, Otto
Envelope moistening pad. A. Stelmer
Evaporating device, hquid, J. U. Lloyd... .......
Fabric holding and stretching clamp, A.

. 433,645

Fastening devi(,e. A. Epple . .
Fence machine, wire and picket, 8. Jarvis.........
Fences, device for applying tighteners to wire, C.

. ... 433,476
433475
433,844

Fences. tightener for wire, C.
Fifth wheel, H. B. Yuryan
Filter, W. D. P. Aim8, Jr...cccccieiiinnnnrnneines oo 433,710
Finger rings, forming, W. H. Peckham............ 433.578
Fire alarm and night call, electric, C. J. Vining... 433,58t
Flush tank, siphon, H. H. Craigie ... .. 483,447
Fodder cutter, J. Dick.. . 438521

Folding chair and step ladder. C. L. Knoeller....
Umbrella frame.

Frame. See Picture frame.
Frame clamp, J. M. Wilson
Fuel of coal, charcoal, or coke screenings, lump,

Furnace. See Boiler furnace.
Regenerative furnace.

Furnace grate, R. 8. Richards.................... ... 433,491
Fuse and fuse block, J. G. 8. Cunnington.......... 433,770
Gauge. See Saw gauge.

Galvanic battery, 8. W. Maquay.... .
Game apparatus, F. Gammeter.
Game apparatus, M. Jacobs

Hot air furnace.

433,738
.. 433,676
.. 433,624
. 433,699

Game apparatus, D. D. T.ockwood.. .
Garment stay, L. M. Cambpbell... .. 433,719
Garment supporter, G. D. Cluff ceees. 483,617
Gas and steam motor engine, combined, H.
Huedicke..ovveeerniiiiiiiins cennnnne ceerieeiiens 433,563

Gas, apparatus for the manufacture of, J. B.
Archer...... . e
Gas, apparatus for the manufncture of, K. M.
Mitchell
Gas burner, W. Dawson..
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Gas or oil motor engine, N. A Otto... ... 433,809 to 433 814
Gas, process of and apparatus for manufacturing

Theating and illuminating, C. ¥. Hadly ......... 433,784
Gate. See End gate.
Gate, F. J. Baxter. . 433,434

Gear, reversing, H. O. Thomas... 433,499

Generator. 8ee BSteam generator. Vapor gene-
rator.

Glass'tube-cutter, F. McGar......

Glove, M. Neuburger ¢ al...
Glove fastener, E. Raudnits....
Glove fastening, A. C. Mather..
Grader, road J. Fleming........

Grain binder, C. Breuscher........ccc.ccovueennen... 433,644
Grain elevators, safety cut-offfor, J. B. Soule.... 438,660
Grate bar, D. U. COry......ce.veeieeinne ornnnn . eeee. 433,519

Grinding cutlery handles, machine for, A. Johns-

ton.. eeee
Guard. See Rallway safety guard.
Hair singer. J. H. Bevington.. .
Hammer and scraper, comblned. J. B. Mitchell...

433,740
Handle. See Coffin handle.
Hanger. See Door hanger. Shaft hanger.

. 483,436

Harness blind with connected loop. A.J. Buek...
Harrow, C. B. Cook.. cese-e .

Harrow, C. La Dow..
Harrow, disk. E. Prldmore. .o
Harrow, gang plow, W. A. Zumwalt..
Hay loader, A. J. & W.J. Hughes.

.. 433518
. 433,573
.. 433,654
. 433,608
433,865

Hay press, 8. H. & C. L. Miller... .. 433,584
Hay press, J. H. Williams.. eeeeee 488,756
Heater, E. F. Trent .ee. 433,705

Heating water in baths, apparatus for, J. Reilly.. 433.490

Heel beading machine, Leizhton & Bailey......... 483,:C3
Heel gouging machine, 8. H. Howland . .. 433,468
Hip strap attachment, W. Rottger. oeee. 433,602
Hoisting and conveying machine, E. tholaon . 433806
Hoisting apparatus, J. B. Sweetland .. 433,752
Hoisting machine grip, L. E. Mansfield............ 433,481
Holder. See Gas holder. Pail cover holder. 8ash

holder. 8haft holder.
Hook. See Clothes hook.
Horse boot, L. 8. I.ee
Horse controlling device, C. Turney...

Splasher holder.

Hot air furnace, F. L. Sheppard........
Hydraulic apparatus, E. T. Robb..
Hydrocarbon burner, F. B. Meyers......
Ice cutting machine, Bradley & Gallagher.
Incubators, thermostat for, F. Saumenig..
Indicator. See Boiler indi or. Cash indi
Induction motor, C. J. Van Depoele... .
Inhaler, J. 8. Kinnear
Insulating material, J. Fottrell
Iron. S8ee Curling iron. Smoothing iron. Solder-
ing iron.

Ironing machine, G. N. DOWDS........cceeueeneen... 433
Ironing machine, G. C. Roberts.....
Ironing table, adjustable folding, J. W. Bowen.... 4&3.712
Jack. See Wagon jack.

433,646

Joint. See Bridge rail joint. Electric conductor
joint. Pipe joint. Rail joint.
Journal box, B. F. James................ teeeeeeenes. 433,525

Key. See Cotter key. Telegraph key.
Kiln. 8See Drying kiln.

Knife, J. Johnston........cceevienins cenneens, reeees 433,793
Knitting machines, spring nupport.ed needle for,
R. W. Scott.... P & <A 74

Knob, door, J. A. Gustabson .
Lamp attachment, safety, J. H Simpsou
Lamp chimney cleaner. J. H. Steen ceseeee
Lamp, electric arc, S. P. Parmly..
Lamp socket, incandescent, T. G. Roebuck .
Lamps, air heating attachment for, J. J. John-

Lamps, ceiling block for incandescent electric, A.

T. Tregurtha............ .. 433,915
Lantern, C. T. Ham 433,564
Lantern, L. Ilenkle.. 433,652
Latch, gate, G. Rohrbnch . 433492
Lathing, staple bridging or furrlng for wire, Gll-

bert & Drendul .......c.coceviiiiiieiicees conee.. 483,894
Leg, artificial, H. C. Wlntermute .. 433618
Letter box, J. Tregurtha....... .. 433,665

Letter box, electric alarm, W. B. Detwiller..
Level, plumb, N. Jensen............. ceeens 413.5.0
Lidlifter, D. H. Fliehr........ . .o 483,520
Lift lines, pheumatic apparatus for throwing, J.

D’Arcy-Irvine......ccceeiieiiiinnencnnnnnss eeeees. 433,674
Lifter. 8ee Egg lifter. Lid lmer.
Lightning rod tower, I. M. Ferrell.
Limb, artificial, H. 8. Swank........ ...
Lock. See Alarm lock.
Locomotive spark arrester, I. J. Drake.....
Log carrier, T. N. Jordan
Marking patterns for dress waists, npparatus tor.

E. A. Berry
Masqueradesuit, F. O. Horstmann..
Mattress, T. Muller...........coovueieeinne
Measure, recording liquid, W. M. Fowler
Measuring instrument, electrical, E. Weaton
Mechanical motor, J. B. 8keyen............
Mechanical movement, H. H. Huntley..
Metallic wheel, G. Hannes............
Mill. See Ore mill. .
Milling cutter, U. & H. E. Eberhardt......
Mining machine, N. 8. Amstutz....
Mining machine, ¥ Bain.......
Mirror, P. Wiederer....
Mirror, folding, P. Widerer..
Miter cutting machine, W. R. Fox. 438,781
Mould. 8ee Ring mould.
Mould for tubular articles, 8. J. Adams....433,586, 433,500
Moulds, bottom board for sand, S.J. Adams...... 433,587
Motor. See Current motor. Electro-magnetic

motor. Induction motor. Mechanical motor.

Spring motor.
Motor engine worked by oil vapor, N. A. Otto,

433,808, 433,807

Multiple switch board system, E. P. Warner..... .
Nail. S8ee Box corner nail.
Non-conducting covering, H. W. Johns. .433,471to 483.478
Nut, axle, J. T. Harker . ... 433,730
Nut chamfering machine, G. H. Webb.. 433.666
Oil burner, E. M. Arnold 433.639
Oil can, N. H. Barnes......... 433,618
Oil cup, C. L. Burbeck... .......... 438,849
Ore concentrating and amalgamating appnratul,

O. Campbell............
Ore mill, Carl & Paterson....
Ore sampler, H. IL.. Bridgman..

o 4R350

.433,610, 433,612
. 433707
433,708

Oven, portable, G. W. Walker..........
Pad. See Envelope moistening pnd.
Pail cover holder, dinner, J. Dorsch ...............
Paper cutti hi stabbing attach

A. C..8touder

Paper, medicated, W. Schuits...
Pavement, street, G. W. Parker.
Pen cleaner and support, J..J..C. Smith.
Pencil sharpener, W. H. Jenes.
Pencil sharpener, slate, E. ¥'. Montgomery...
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Perfume, solidified, G. H. Dubelle . ......cco0e.... 433,456
Photographic camera, G. D. Thompson.......... .. 483,558
Photographic films, roller holder for, G. Eastman 483,775
Photographic films, roller holder for, Eastman &

Yawman . 48,714
Piano prot .. 433,826
Pianos music desk for, D. L. Rice. 438,655

Picture frame, J. H. Howard, Jr.
Pile covering, A. Ames... ...... .
Pipe. S8ee Water conductor pipe.
Pipe ball, 8.J. Adams..
Pipe joint, C. 8hields.
Pipe welding ball, 8. J. Adsma
Pipes. combined union and elbow for, 1. B. Pottu 433,489
Plart protector, A. E. Knapp... 433.898
Planter, check row corn, R. L. Woodllng
Plaster, artificial, H. Leichsenring...........
Plaster, composition of matter for, D. Haigh.....
Plastering compound, manufacturing, 8. 8. Rus-

tonetal.......... eessssersssoasccsnses .
Plugs, tool for tapering, J. F. Brown................ 433,615
Plumb, builder’s. W.J. Workman. cecennes 433,842
Poison distributer, C. L. Bellamy.. ceceness 433,438
Pot. 8ee Coffee pot.
Power apparatus, P. J. Dalton....... .. 433,711
Power transmission device, C. Davidson... oe.. 483,772
Power transmitting mechanism, W. B. Cleveland 433,446
Press. See Baling press. Hay press. Printing

press. Screw press.
Press for fruits, vegetables, etc., J. A. Morrell.... 433,691
Printing machine, plate, U. Eberhardt et al........ 433457
Printing hi paper f hanism for,
ceeee. 483,716
Printing machines, rotary paper cutter adjusting

433,148

device for, J. Brooks..... .. .. 433,715
Printing press, D. 1. Eckerson...... T ~ <Ay}
Projectil s in pneumatic guns, delaying the move-

ment of, H. Eichbaum.......... .o
Protector. See Piano protector.

tor.

Pump regulator, W. O. Gunckel.............. 433,680
Pulleys, speed regulator for, W. 8. 8ims... 433,660

Pulleys, table for balancing, N. P. Bowsher.
Puzzle, J. W. Brown........ cesencaccacecnce

Rail and its fastening, girder, W. C. Wood 433,923
Rail joint, A. Klein........... «c.coceiiinnn.. 433.571
Railway conduit system, electric, M. Wheless 433,918

Railway crossing. J. Swegles
Railway, electric, Shobe & Embley....
Railway safety guard. H. Ewing...
Railway signal, 8. H. Harrington..
Railway spike, Petersen & Closser....
Railway switching device, street, R. '1‘. Smlth

433,547, 438,548
Railway tie, Field & Driscoll. . 433,651
Railway tie, T. W. Gilmer .. .. 433,524
Railway tie and means for securing rails to the

same, J. M. Fellows.............c.ceuvenns creeaens 483,778
Railway time signal, 8. H. Harrington...... 433,565, 433,566
Railway time signal, O’Brien & Harrington... 433,906
Railway track.8.J. Morse..........ccocuvunne 433,803
Railway track cleaner, E, E. Andrews.... .. . 483,438

Railway trains, electric circuit coupling for, Wid-
defleld & BoWmAD.....coiviiieee ceveiiieiinnnnns

Railways, alarm for use on cable. C. M. E. Wend-
nagel....... @eeee et tiiieseseeeeieceeeeenaanns

Railways, chair sleeper for, W. G. Olpherts.

Railways, pneumatic signal and gate for, A.J.
Griffin....ccoiiiiieiiiiieninns cinaee [ eeneee. 433,860

Recorder. 8ee Time recorder.

Reel. See Bolting reel.

Refrigerating attachment for beer barrels, A. B.
KOKernot.........ceceeeeeeiennnnnes

Refrigerator, C. W. Trotter..

Refrigerator, Wiese & Braack.

Refrigerator, car. B. F. Adams..

Regenerative furnace, 8. R. 8mythe..

Regulator. S8ee Pump regulator.

Ring. 8ee Curtain pole ring.

Ring mould, J. J. Sullivan

Riveting machine, R. A. Carl.....

Rod. See Beading machine rod.

Rose engine, automatic, A. C. Bates...........

Rotary engine, A. Beard................

Rotary engine or water wheel, 8. B Gofl..

8ad iron support. B. C. Gindorfl..

Safe, floating, J. B. Marshall . .

Safety alarm for elevator or other belts. J. B.

433.667
433875

8ash fastener, B. Marshall
8asb holder, A. T. Church.
S8aw gauge, A. Harman..
Sawmill carriage, offsetting, Hinkley & Bchoﬂeld 433,681
Saw sharpening machine, J. & H. Knecht.......... 433,566
S8aw teeth, tool for manipulating insertible, R. P.

... 433,918
... 433,656
Scales. portable frame for stock, Charles & Garri-~

BOD....evvnreeinncecnnrnne ... 433,516
Scraper, road, Morel & Lomont.. . 433,482
Screw press, R. Cathelineau... . . 433,763

Seed linter, cotton, E. J. O’Brien...... . 433874
8ewing looped fabrics, machine for, G. Oooper ... 433,766
8ewing looped fabrics, machine for, A. L. Traver. 433,880
Sewing machine, L. MATCY.....coeve.seeeessscrcnsess 433,900
S8ewing machine tension mechanism, W. J. Stew=

art..... ceeeeer ceesseeeentisenearens ceeenraeeenee.. 438,661
Sewing mchlnea. t.ube uupport tor box, L. L. Mil-

ler...
Shaft hanger, Fisher & Kinney......
Shaft holder, vehicle, Davis & Byrd
8heaf carrier, C. F. Hiebert....
Shelving, adjustable, J. W. Hine..
8hip’s boat, A. T. Dewar...........
8hoe upper turning machine. F. D. Walden
Show case. 8herlock & Freeman..
Shutter fastener, L. Markey ..........
Shutter opening device, J. V. V. Booraem..
Shutter or blind, rolling, G. A. Ohl........
Shutter worker, A. Pugsley.....
8ign, illuminated, E. F. Gavin
Signal. See Railway signal. Railway time signal.
8Signal apparatus, municipal, Wilson & Noyes..... 433,504
Signal system, light. J. C. Wilson..... ....ccceveee.t
Siznal system, municipal, B. J. Noyes....... 433,485 483,486
8i (] ing hine, A. I. Jacobs.
8ink, kitchen, R. L. Fairchild..
Skate, H. Heinze..
Slate, T. K. EWIDR....ccoeieeieneenennnnnn.
Slate and satchel, comblned I. Mnrdock .
8Sled, bob, A. Newstrom....
8led propeller, J. 8tanford..
Sleigh runuer for chairs, W. Mnller .
8Smoothing iron, Silberstein & Amos..
8oldering iron, electric, C. E. Carpenter..
8oldering or brazing torch, F. W. Quitman. .
8ole and heel trimming machine, J. M. Glmson ef.

th

#peed regulating device, M. Mumm .
Spinning spindile support, W. Hinchliffe.. .
Splasher holder, H. . Parks......ccc..-uceueennee . 432007
Sponge, alate, B. C. Hudson,

8pool or bobbin, G. O. BOynton....cce.e « coseece.. 433886
8pring motor, A. Wirth...... cecssscsssscsscssssncsss 458,868
Sprinkler. See Automatic sprinkler.

Stamps, device for carrying and afiixing, B.F.

cee. 438,784

8tand. 8ee Tablet or calendar stand.

Steam generator, Bossler & Stauffer...........e.... 433,442
Stencil and stencil plate, G. H. Cunningham...... 433,769
8tone, apparatus for hoisting and manipulating

blocks of, N. E. Austin..... ..c.ccoeveenien eeneee.. 433,669
8tore service apparatus, C. A. McKiearnan..,,.... 433,741
Store service car brake, J. J. Busenbenz.. . 433,886

8tove oven, cooking, R. MacKellar...
Strainer, milk, C. M. Schermerhorn.
Btreet sweeper, J. Newlove..
Stuffing box, E. Rund ...cccece0eecccccecnee
Sulphur, apparatus for washing the fumee of,
Montgomery & Warnke......ccceceeceerecncesee. 433,634
Supporter. See Garment supporter.
Surveying and grading ditches, instrument for, B.
Reichenbach......... .. 418,697
Suspenders, 1. Brucks. . 483717
8wing. A. Greaves ... . 433783
Switch. 8. Bergmann... ceccececee
Table. 8ee Ironing table. thhor table.
Tablet or calendar stand, k. M. Turck.....ccec.....
Tauk. See Flush tank.
Target traps,release for, L. L. True..
Telegraph key. J. B. Van Deusen..... .
Telephone exchanges, registering system for. J.
C.ClarK..c.cevinnnennniiiiiens cerenenns cevennens
Textile machinery, covering for rollers used in,
d.8hepherd .. .....cceiininen wenenn ceeenee eeeens
Thermo-electric element. E.N. chkerson.
Thill coupling, ¥. A. Wegner.....

ssesceee

433,636

Thrashing machine, R. L. Colby... cesessceseesss.. 433,764
Tie. See Railway tie.
Time recorder, workman’s, R. Burk............e... 433,512

Tire, wagon, C. . Skellenger. . 433,494
Tobacco cutter. T. Cote......... vee. 433,765
Tobacco, machine for dressing and sweetening,

W. H. Dunn.... . 433,456
Toothpick machine, . 433,788

. F. Hutchinson

Toy savings box, J. F. Lockwood......... . 433,736
Track sanding apparatus, H. L. Leach, 8r.. . 433,686
Traction engine, G. H. Pond... ce ssessscscenes 433,488
Trap. See Bug trap.

Traveling block, A. Rewrick........
Tubing. machine for making, W. Probert
Tumbling box, E. H. Taylor
Twine from straw, flax, hemp, etc., machlne for
making, G. H. Ellif..cc. ceviieeinnes vevennenncnns
Twine from straw, manufacturing, G. H. Ellis...
Typewriter scale, Iddings & Megeath........
Typewriting machine, 8. Collins........
Typewriting machine, W. P. Quentell..
Umbrella frame, Jeffery & 8impson.
Umbrella or parasol, F. James...
Valve, W. T. Harris...
Valve, automatic relief, F. Schreidt..
Valve device, J. Kelly.............
Valve, float, T. W. Beal
Valve for automatic air brakes, release, P. Grab-

L 433,895
Valve for automatic brake apparatus, triple, E.
J. Lewis.. 433,598

Valve, slide, G. W. De GrofT. . 433.853

Valve, steam boiler, W. F. Cunningham. . 433,618

Vaporgenerator and burner, A. II. Calkins........ 433,515

Vaporizer and burner, combined oil and water, F.
B.Meyers.....:....... cececsscnctttccnntanss eeee.. 433870

Vat. See Dye vat.

Vehicle brake, C. A. 8hank.........

Vehicle, two-wheeled,J. G. Trump..
Vehicles, spring gear for, T. J. Storey.
Velocipede, W. P. Akers..
Velocipede, A. F. Chace..
Velocipede, A. K. Claussen.
Velocipede, J. N. Clouse..
Velocipede. L. B. Gaylor.
Velocipede, P. 8chaefer.. .
‘Veneer cutting machine, H. M. Brown ...... ceeeene 433,511
Ventilator. See Window ventilator.
Wagon brake, R. P. Taylor
Wagon. jack, S. C. Hall
Wall plaster, etc., method of and device for orna-
menting. J. H. Harding...........
Wash boiler, Thissell & Bradstreet.
Watch bow fastener, F. Mink....
Watch case, D. O’HAT8.....c.. ceeiieenncnns
Watch, stem winding and setting, T. F. Bherl-

11,100
Water conductor pipe, T. C. Belding .. 433,882
Water cooler. Meyer & Shepherd.. . 433,739
Water, purifying, P. Degener.. .. 433,890
Weaner, calf, S. Stearly......... 433,751
Weather strip, Field & Byers....... ... oo 453,460
Welding seams of pipes. M. Blakey.... 433,591
Wheel. See Fifth wheel. Metallic wheel.
Wheel. T. J. ThOrp.....ccccveeevenenn. .. 433,704
‘Windmill, 8. W. Martin... . &

‘Window ventilator, J. De Long..
Wire netting machine, B. Scarles....
Wire or cable tightener, W. Mason.................
Wool washing machine. F. Q. Sargent....... 433.581, 433, 582
Wool washing machine, F. G. & A. C. Sargent..... 433,58
Wrench, A. T. & A. W. Brann.. . 433,558
Wrench, G. W. Hooks...... 433,786
Wrench, F. W. Kasch.. . 433,794
Yoke center, neck, S. A. Thomas . 438.831
Zither table, H. Meyer

DESIGNS.

Book rack, J. Danner
Braid, V. G. Schuck...........

Cigar lighter case, T. Rectanus
Comb, toilet, F. V. Jones...
Curtain, R. Hartley..
Fabric, J. Branson..
Glass vessel, J. Proeger..
Handle for spoons, etc.. A. F. Jackson
Ice cream, receptacle for, W. F. Hunt.....
8tove, cooking, W. H. Wilkinson..........
Toy money box, Z. T. Hall...... N

- TRADE MARKS.

Augers, C. Whitehouse & Sons ........ 18,216
Boots and shoes, Bemis & Fletcher . 18,253
Brandy, E. R. Martin & Co.. ..c.cecveennnnes ..18,258, 15,259
Building materials, certain named, Houston &

HArri8 ...ttt ciiiieies v o 18.266
Cartridges, shotgun, Standrard Cartridge Company 18,212
Chemical preparation for use in copying docu-

ments, Rogers Copying Company
Cigars, J. Hatehwell
Cigars, F. R. Rice & Co 18,219
Cigars, R. Reimers. . 18,254
Cotton fabrics, including cotton printed. dyed, nnd

woven in colors, colored, J. W. Woods..
Dreas shield , E. C. Blam..
Emollient, W. Casler....

. 18,270
. 18,265

ceves

Fertilizers, ammoniated superphosphl.te for, Mil-
ler, Lippincott & Co.
Glue, solid. G. Yalette....cccccceeiieniecresconnnie.
Lace curtains, Wllkes-Ban-e Lace lhnuhotnrlnz
Company.. [P |- b 7§
Mineral vmter. natural, Geneva Mumetlo Water
Company . . 1827
Ointment. W. B. Eddy b Co........ ... 18,262
Peroxide of hydrogen, Drevet antwtnrlnz

COmpANY...ceeeceenens eecesssessecsesscccsasiiease.. 18273
Ribbons, Pioneer 8ilk Company.......c....... o veeees 18269
Seeds, flower and vegetable, W. A. Burp & Co... 18,260

S8oap and soap powders for laundry and toilet pur-
poses, T. Ro88....ccecvennn... PPN ceseneenneees 18271
8toves, ranges, and fuel gas burners, Baldwin &
Graham......... e o0 JJR206, 18,267
Tobacco and cigars, lmonnz. Kappler & Becker... 18,218
Tobacco, snuff, cigars, and cigarettes. Gravely &

Miller.... cee.eoncene oee . 18284
Watch cases, Metropolltan Watch Company.. . 18207
Whisky, Fishel & Levy................ . 18263
Whisky. rye and Bourbon, J. Beck & Co... . 18,255

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

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

Woverfisements.

Inside Page, ench insertion = = = 73 cents a line.
Back Page, ench insertion - « - $1.00 a line.

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

USE ADAMANT WALL PLASTER

It is Hard, Dense, and Ad=
hesive. Does nou check or crack.
It is impervious to wind, water,
erma. Itdriesin a
t can be applied in
"any kind of weather. It is in gen-
eral use. Licenses granted for the
mixing,using, and selling.

Adrees ADAMANT MFG. CO.

E. Geneses st,,
Syracuse, N, Y.

ALUMINUM BRONZE AND BRASS
as a suitable material for Propellers.— A paper by
Eugene H. Cowles, discussing the various materials that
have been used in the construction of propeller wheels,
and giving the details of government tests made of nu-

merous aluminum bronzes and brasses. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT, No. 743. Price
10 cents. To be had at this office and from all news-
dealers.
“ Star” Screw Cut-
Foot Lathe L ting Auto-
Swings matic Cross
9x25 in.. A Feed, otc.
Bcroll Bawa, H Cnllo
Circular m
Slv-,mhel | of.ﬂ our
Mortisers M,

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

Fine Taps, Dies, Reamers, Etc.

Lightning and Green River Screw Plates.

Bolt Cutters, Hand and Power Drilling Machines, Punch-

ing Presses, Tire Benders, Tire Upsetters, and oth-
er Labor 8aving Tools. 8end for Price List.

WILEY & RUSSELL MFG. CO., Greenfield, Mass.

STEAM ENGINE. HOW TO MANAGE.
By J.C. 8.—A very practical paper on the subject. How
to fire wlth wood and coal, how to manage the water
auppl how to clean the euglne. how to clean the supply
0w to gauge the pump, etc. With 12 lllustmnon&
Bont.llu ed in SCIENTIFIC_AMERICAN SUPPLEMENT, No,
7. Price 10 cents. To be had at this office and
m all newadealers.
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HELIOGRAPHY OR THE ACTINIC
Copying of Engineering Drawings.—A paper by B. H.
Thwaite, Assoc. M.I.C.E.. of value to engineers,
detailed directions for the practice of twelve
rocesses of copylng drawings, viz.: The
nsitizin, g (Herschel’s): Marlonu
y Pellet.’s Poritive Cyano! Pro-
cess, blue lines on a whlte und ; Pizzig| llll’ osmve
Cyanotype Process, dark blue lines on a white ground ;
N{ﬁro aphic Prcess, black lines on a white ground;
Willis’ atinotype Process, white lines on a black
ground; Shawcross’ Gallic Acid Process, black lines on
a white gound Argentic Nitrate Process, white llnes
on & black ground, or vice versa ; Uranium Salt
brown or gray lines on a white ground ; Poitevin’s Gel-
atine Process; Cros & Vergerand’s A'mmonic Bromide
ess, dark brown lines on a white ground ; Zinco-
phic Process. Contained in SCIENTIFIC AMKRICAN
UPPLEMENT. No. 584. ice 10 cents. To be had at
this ofice and from all newsdealers.

STEVENS PATENT
DEPTH GAUGE. No. 85

Price, by masil, 50 Cents.
Onr tools, for fine workmanship and
finish, hnve no equal.
Ideal and Leader Sprin
ders snd Calipers, ldeal
Ganﬁ:a. and Fine Machinists’
Tool

J. STEVENS ARMS & TOOL
€0, P.0. Box 20, Chicopee Falls, Mass

HE PENNA. DIAMOND DRILL & MF6. CO.
BIRDSBORO, PA., Builders of High Class
Steam Engines, Diamond Drilling and General
Machinery. Flour Mill Rolls Ground and Grooved.

CAST IRON AND ITS TREATMENT
for Artistic Purposes.—A paper bfv W. R. Lethaby on
the use of cast iron as avehicle for the expression of
art, with notes on some fine examples of s treatment
in former times. With 5 illustrations. Contained in
SCIENTIFIC AMERICAN SUPPLEMENT.NO.745. Pricel0
cents. To be had at this office and from ail newsdealers.

Hoskins’ Patent Hydro-Carbon
BLOW-PIPE
AND ASSAY FURNACES.

No dust. No
effective, economical, port-
able, and automatic.
' end for Price Llst.
- ‘W. Hoskins, 8] 8. Clark 8t.,
Room 50, Chicago, L.

iving d

THE GIRARD HYDRAULIC RAILWAY.
—Description of a railway which has excited much tech-
nical interest in Europe and America. and which threat-
ens to revolutionize both the method and speed of
traveling, when the expense of la; n;z the line shallhave
been brought within mocerate . With 8 figures.
Contained in SCIENTIFIC AMEBICAN SUPPLEMENT,

No. 217. Price 10 cents. To be had at this office
and from all newsdealers.

SEBASTIAN,MAY &,C0'S ¢S

Improved Scrow Cutting
Foot &
Power
Drill Presses, Chucks, Dirills,
Dogs, and machinists’ and ama-

teurs’ outfits. Lathes on trial.
Cataloguesmailed on application,

165 W. 2d St., Cincinnati, O.

HOME-MADEINCUBATOR.—PRACTI-

cal directions for the manufacture of an effective incu-
bator that has been careful'y tested and found to per-
form all that may be reasonably expected ; with direc-
tions for operating. With 4 ﬂgures. Contaned in 8CI-
ENTIFIC AMKERICAN SUPPLEMENT. NO. 630. Price 10
cents. To be hadat this office and from all newsdealern.

ROCK DRILLS
AIR COMPRESSORS,

MINING AND QUARRYING MACHINERY,

Ingersoll - Sergeant Rock Drill Co.

No. 10 PARK PLACE, NEW YORK.
8end for Complete Priced Catalogue.

PEPPERMINT INDUSTRY OF ST.
amsh Coun! t{ Mich.—History ef the Industry. Mode
tivating the peppermin sglant process of distilla-
tlon annual output, prinei dealers of the locality.
With Tillustration. ~Contained in BCIENTIVIC AMERL-
CAN SUPPLEMENT, No. 748. 10 cents. To be
had at this office and from all newsdealers.

MODELS
and LIGHT M ACHINERY,
N. ERLANDSEN, 107 Rivington 8t., N. Y.

Do all your own

§§ PR‘NT“!G I RE§;E. printing. CSntve
logue for two stamps. K elsey & Co., Merlgen. (f.on‘:l:

SETS OF CASLINGS
MODEL ENGINES

TO BUSINESS MEN

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and isread in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. e wants circulation. This he has when he
advertises ln the SCIENTIFIC AMERICAN. And do not
let the advertisin %lem. influence you to substitute
some other paper for the 8CIENTIFIC AMERICAN, when

NEW YORK CITY AQUEDUCT. —AN

elaborate paper by Alex. C. Chenoweth, on the en,
peering teatures and designs of this remarkable worl
with maps and profiles. Illustrated with 8 figures. Con:
talned in SCIENTIPIC AMERICAN 8 PPLEMENT, No.
745. Price10cents. To be had at this office and from
all newsdealers.

AlR COMPRESSORS&

GENERAL MACHINERY (07, ‘ﬂ

MININCTUNNELING g .
QALARRY HRMRODD W ORNG
RAND DRILLCo 25 FarwPiace -

]NV ENTIONS WORKED OUT, Drawings and
Models made. Perfect safety to inventors assured.
All kinds first-ciass lathe, pluner and bench work. Par-
ticular attention to special mac] lne? tools, dies, and
press work. Safety Construction Co., 14 & 145 Blm 8t.,N.Y

LUMINOUS FOUNTAINS. — A DE-
tailed descrll)tion of the structure and mode of opera-
tion of the luminous fountains at the Paris exposition
889. Wlthﬂlllustntlonl. Connlned in SCIENTINTIC
AMERIOAN SUPPLEMENT, No. ¥2'7. Price 10 cents.
To be had at this office and from all newsdealers.

© 1890 SCIENTIFIC AMERICAN, INC.

a list of publications in wnlcn you decide it is
for your interest to advertise. This is fr tly done,
for the reason tnat tne agent gets a larger eommission
from the papers having a small clrculatlon than is allow-
ed on the S8CIENTIFIC AMERICA

For rates see top of first eolmnn of this page, or ad-
dress MUNN & CO.. Publishers,

361 Broadwar. New York.

STEEL TYPE for TYPEWRITERSl
Stencils, Steel Stamps, Rubber
and Metal Type Wheels.

New York Stencil Works, Mfrs.
100 Nassau Street, New York.

DRYING IN VACUO.—BY EMIL PASS-
burg. Wet by-products, importance of drying. require.
ments in ng. slow evn&)omﬂon, quick evaporation,

evaporation ln vacuo, n for th
lcal application. “With ¢ Beares _ Comihans e

TACL
C  AMERICAN SU'P m‘r

&gﬁ 10 oenta. To be had at 5:1‘13 office axﬁl troﬁgll

newsdealers

ERFECTLY [JNIFORM SPEED!

No matter how Changeable the Power may be.
Apply for information to

T. M. FOOTE REGULATOR CO.,

33 Devenshire Street, Bosten, Mass,
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Founded by Mathew Carey, 1785.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers, aad Importers,
810 Walnat 8t,, Philadelphia, Pa.. U. 8. A.

§¥ Our new and Revised Catalogue of Practical md
8clentific Books, 86 pages, 8vo, and our other Catal
and Circulars, the whole covering every bra.noh or
ence applied to the Arts, sent and free of me
to a.ny one in any part of the world who will furnish his

ARCHITECTURAL  BOOKS,

Useful, Beautiful, and Cheap.

To any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for achurch,school
house, club house, or any other public building of high
or low cost, should procure a complete set of the ARCHI-
TECTS' AND BUILDERS' EDITION of the S8CIENTIFIO
AMERICAN.

The information these volumes oontain renders the ;
work almost indi ble to the tect and build
and to persons about to build for themselves they will
find the work suggestive and most useful. They dontain
colored plates of the elevation, plan, and detail draw-
Ings of ulmost every class of building, with specifica-
tioun aad approximate cost.

Eight bound volumes are now ready and may be ob-
tained, by mall, direct from the publishers or from any
newsdealer. Price, $2.00 a volume. S8utched in paper
covers. Subscription price, per annum, $2.50. Address
and remit to

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

TO INVENTORS
AND MANUFACTURERS

59th Grand National Industrial Exposition

THE—
American Institute of the City of New York
Will Open Oct. Ist and close Nov. 29, 1890.

Intending exhibitors must make early application to
secure proper space and classification. For blanks and
other information address GENERAL SUPERINTEN DENT
American lnstitute, 113 West 38th 8t., New York City.

Remington

Standard Typewriter

GOLD MEDAL—PARIS EXPOSITION, 138,

Wyckoff, Seamans & Benedict
337 BROADWAY, NEW YORK.

FOREIGN PATENTS
THEIR COST REDUCED.

The expenses attending the procuring of patents in
most forelgn countries having been considerably re-

The cxrcum “N” above Merred to mveueumplea of Enzravlng }Clectrntvpink. and Printing.

I.IGHTIIIIE WELL-SINKING

ACHINERY IIIIIHGT'

IADAPTATION OF THE STEAM
Machlnery in Marine Construction.—A lecture by Chas.
ery Ph.D., delivered in the 8ibley (‘ollege Course.
A.n ’lnteresung * discussion of m enginee prac-
tice as applied to ships, with a comparison of t! e per-
formance of seagoing vessels of di enent size
ng under different oonditions. With 7 illus onl.
.‘onminad in S8CIENTIFIC AMERICAN SUPPLEMENT, NOs.
78 734. Price 10 cents each. To be had at this
ce snd from all newsdealers.

Oll. WELL SUPPLY CO. Ltd.

91 & 92 WATER STREET,
Plitsburgh, Pa.,
Manufacturers of everything needed for
ARTHBIAN WRLILS
for either Gss. Oll, Water, or Minera)

oilers, Engines, Pipe,

Drilling Tools, ete.

rated catalogue, price .
lists mdndlscoum sheets

on r

SAFE BOILERS FOR AMATECUR WORK
By G.D. Hiscox.—Description of several types of safe
steam generators for the use of amateurs—the pipe coil
boiler, the pipe boiler, pigg‘secuonal bofler. ith3
mustratloua ontained 1n BCIENTIFIC AMERICAN 8U P-
PLEMENT, No. 702, Price 10 cents. be had at this

office and from all newsdealers.

8 Drilling
@00 ft. Send 6cen
catalogue. Pierco Arte-lan
and 01l Well Sv §Cn.,
80 Beaver Street,

THE PROPELLlNG MACHINERY OF
War Vessels.—A paper by

of the Controller of the Navy s ment, etc.
deocrlmlon of the most importan e recent changes
that bave taken place in marine englneeﬂng, and a dis-
cussion of other matters of interest. in connection,
principally, with the propelling machinery of modern
war ships. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 692. Price10 cents. To be had at this

office and from all newsdealers.

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

Single Bell Chime Whiastle, and a!l instruments
used in eonnectlon with 8 , Alr and Water.
Sou s for Qlark's Lanen K
LONDON.
98 Oliver St.

CROSBY STBAM GAGE & VALVE CO. B24ton: Sast:

BASE BALL. — A DESCRIPTION OF

the at national game of the United states, byan

writer, Jno. Newton Crane, of

the field and 7Illuatnclons of players. Contalne in Scl-

ENTIFIC AMERICAN SUPPLEMENT, No. 693. Price

g)e:lentu. To be had at this office and from ail news-
ers.

GATES ROCK & ORE BREAKER

Capacity up to 150 yards per hour.
Has produced more ballast, road
metal, and broken more ore than
all other Breakers combined.
8end for Catalogues.
CGATES IRON WORKS
30 C So. Clinton St.

uncxeu.
215 Franklin 8t.. Boston,
44 Dey Street., ﬁew York.
ON GAS ENGIN EB. — A VALUABLE
Roper by E. Del ville, upon the
istory of gas motors ln eneral. md descrlblmzlnde-
tail the ** 8implex ” e: e{nvented by the author and

Mr. Mllandln ‘With 23 figures. Contained in SCIENTIFIC
AMKRICAN SUPPLEMENT, No8. 215 and 716, Price 10
cents each. To be had at this ofice and from all news-

T KEEP COOL!

CLARK’S

Light - Running Ventilatin
g FA&'S J

Adapted for Ventilating and Dry-
of every description.
Catalogue free.
GEO. P. CLARK,
Box L, Windsor Locks, Conn.
Jas, Goldsmlt,h, Agent, 744 B’'way, New York.

The Western University

OF PENNSYLVANIA.
Classical, LatineScientific, Sclentific, Civil,
Mechanical, and_Electrical En Ineerlng. New
buildings and abundant facilitier. Gymnasium. Next
term Sept. 8th. Entrance examinations, Sept.8th and
9th. tire expenses. $250 per yeur. 'or catalogue,
address the President, M. B. GOFF, LL.D.
JOo . GRIGGS,

'l‘real., Allegheny, Penna.

¥ THE FR

EDK CRANE CHEMICAL co
SHORT HILLS. N.J.-B0X 91A-
ZAPONS.BRUSH & DIP. LAZQUERS.VARNISH. SHELLACS.BLACKS, BRILLIANT & DEAD.
W APANS AIR TRYING, FNAMELS.”
ac:pe and AT wa(ES.

KANSPARENT, FOR METAL AND WUGD.PROOF AGAINST
— WRITE FOR CATALOGUE . —

THE TEACHING OF SCIENCE.—

Reportofthe British Auocln.tlon Commlttee appointed

for the pnrpose ot in into and reportlns upon the

gan:sen !ew chemist; Contained in
INTIHC AM!BICAN SUPPLEMENT, Nos. 734 and

gﬁ. Price ton cents each. To be hadatthis office and
m all newsdealers.

ROUGH OR DRESSED SURFACES.

Ransome’s Method of Finishing Conorete Walls
County Rights $50 to $500.
RANSOME & SMITH COMPANY,

duced the obstacle of cost is no longer in the way of a | 230 Montgomery Street, San Francisco, Cal.

arge proportion of our inventors patenting theirinven-
tions abroad.

CANADA .—The cost ot a patent in Canada is even :

less than the cost of a United States patent, and the
formerincludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova 8cotia, British Columbia,and Mani-
toba.

The of our who avall themselves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily inareas-
ing.

KNGLA ND.—The new English law, which went into
torce on Jan. 1st. 1885, enables parties to secure patents
in Great Britain on very moderate terms. A British pa-
tent includes England, Scotland, Wales, Ireland and the
Channel Islands. Great Britain is the acknowiedged
financial and commercial center of the world, and her
goods are sent to every quarter of the globe. A good

tant

Do it yourself. Cir-

‘,hea,p cular press $8. Size
® for small newspa—
Printing:: ., &
thing easy, prlnted
. rules. Send two stamps for Catalogue to
factory. KELSKY & CO., Meriden, Conn.

ICE-HOUSE AND REFRIGERATOR.
Dtrections and Dimensions for construction, with one
mnatntion of oold house for rving t from
th n to sea:gn.m'l‘he alrt 8 ke
out the year at a temperature
gPed hz S8CIENTIFIO %eME'BIOAN SUPPLEMENT No. 116.
cel cents. To be had at this office and of all news-
ON EASY

BIGYOLES oaviiesys.

‘No exttm charge; all !:lmkea.geewdorf gg Igan&
owee )
mﬁ&t 16 G St. Peoria, Il

invention is likely to realize as much for the patent:
In Knzinnd a8 bis United States patent produces for

him at home. and the small cost now renders.it possible | ples,

for almost every patentee in this country to secure a pa-
tent in Great Britain, where his rights are as well pro-
jected as in the United States.

OTHER COUNTRIES.—Patents are alsoobtained
on very reasonable terms in France, Belglum, Germany,
Austria, Russia, Italy, Bpain (the latter includes Cuba
ana'all the other Spanish Colonies), Brazll, British lndia
Australia, and the otaer British Colonies.

. An experience of over FORTY years has enabled the
publishers of 1'HE SCIENTIFIC AMERIOAN to establish

_ocompetent and trustworthy ageucies in all the principal
foreign countries, and it has always been their aim to
have the business of thetr clients promptly and proper-
1y done and their interests faithfully guarded.

A pamphlet containing a synopsis of the patent laws
ot all countries, including the cost for each, and othe
information usefui to persons contemplating the pro-
curing of patents abroad, may be had on

THE STEAM ENGINE; ITS PRINCI-

tta development. its future and 'ection.—A pa-
by E. Dickerson, glving an outline of the hlstory
steam engine, and discussing the princip! t)on
whleh 1t operut es and which limit its cnpaclty.
nguren. Contained in SCIENTIFIC AMERICAN SUPP
No. 6. Price 10 cents. To be had at this
oﬂoe ‘and from ail newsdealers.

Useful Books!

Manufacturers, Agr ists, Ch Engineers. Me-
chanics, Builders, men of leisure, and professional
men, of all classes, need good books in the line of
their respective callings. Our post office department
permits the transmission of books through the mails
at very small cost. A comprehensive catalogue of
useful books by different authors. on more than fifty
different subjects, has recently been published for
free circulation at the office of this paper. Subjects

- this office.
MUNN & ('0,. Editors and Proprietors of THE SC1-
ENTIFIC AMERICAN, cordially invite all persons desiring

to d with of h Persons desiring
a copy, have only to ask for it, and it will be mailed
to them. Address,

MUNN & co..' 361 Breadway, New Yerk.

CIRCULATION OF WATER IN STEAM |#
Boilers.—A lecture by Geo. H. Babcock, delivered ln
ihe 8ibley College Cours theadv
circulation of water in ltesun boilers and the bes:
of securing it under most efficient conditions. Wlth 10
illustratlonn Contained in SCIENTIFIO AMERICAN
BUPPLIIK]\T. No. 743, Pricel0cents. To be had at
office and from all newsdealers.

SPYGLASSES & ASTRONOMICAL

TELESCOPES

IC - *AVE EQUATORIAL STANDS,
JECTVES S NSITS . CLOCKS

AcHROMf
EYEPIECES &LENSES CHRONOGRAPHS & C.

SEN‘D FOR -
CATALOGUE

QUEEN&CO

PHILA

2nd & MACHINERY £t

N. Y. Mach’y Depot, Bridge 8tore 16, Frankfort 8t.,

.Y.

Brown’s Incombustible Machlnery Wiping Towels are
cheaper and better than * waste.”” Trial order $1 a doz.
J. G. Bowden, Gen. Agt., 33 Kingston 8t., Boston, Mass.

IAVENTIONS PERFECTED, DETAIL DRAWINGS, PATTERNS,
CASTINGS, MOULDS, -uzu IPECIIL 'l'llﬁl.! DIES, JICS,
NOVELTY AND DUPLICATE RCULAR SENT.

A.J). WEED A CO., 108 l lll I.IIER‘I'V l'l'.. NEW YORK.

THE EACLE

THE EASIEST RUNNING BICYCLE
IN THE WORLD.
Aa-Speed, Comfort and Safety,
AGENTS WANTED.
Large lliustrated Catalogue sent Free to any Address.
THE EAGLE BICYCLE MFQG. CO.,
STAMFORD, CONIN.

ALUMINUM.—DESCRIPTION OF THE
method of manufacturing this metal from olite as
racticed at the Alliance Aluminum Works at Wallsend.
ith 8 igures. Contained in SCIENTIFIC_AMERICAN
SUPPLEMENT, No. 731. Price 10 cents. To be had at
this ofice and from all newsdealers.

PERFEI}TEwsPAPER | LE

The Koch Patent File. for prenervlng newspcpe , Mag-
ulnea. and pamnhlets h; btgen oently lmproved and
8

any information re:ative to pat or the y of
trade-marks, in this country or abroad. to cull at their
offices, 361 Broadway. Examination of inventions, con-
suitation, and advice free. Inquiries by mail promptly

red.
saswered-  aadress. MUNN & CO..
Publishers and Patent 8olicitors,
81 Broadway, New York.

BRANCE OFFICES: No. 622 and 624 F Street, Pacific
Bailding, near 7th Street, Waahington, D. C.

DE AF S piaa
ortable. nooeutulwhere ull lg'modtum Iils. book.z

proofsfres, Addrees F. HISL! B9 Breadway, New York.

8 he SOIENTIFIC AMERI-
AN and chnnn AMERICAN SUPPLEMFNT can be

m plied for the low pﬂee of $1.50 by mall, or $1.25 at the
ce of t] Aﬁy bonrd sidea ; inscription
BNTLFIC PPMERIC Necessary for

one who wishes to mserve the paper. Address

" UNN & CO.. Pnb Bouwmrm AMERICAN.
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NOW READY.

xperimental Science,

BY GE0. M. HOPKINS.

—_—

740 Pages. 680 lllustrations.

——

PRICE, by mail, postpaid, « « «

SEND for FREE ILLUSTRATED CIRCULAR and
Table of Contents.
MUNN & CO., Publishers,
Ottice of The Scientitic Amevican,

361 Broadway, New York.

$4.00

OIL LAMPS HAYE NO EQUAL

\/IEWS ora SUBJECTS

ASTERN PRICES CUARANTEED,
. MANAS
&8 MADISON ¢ CHICAGO ILL

DRY AIR REFRIGERATING MACHINE
Description of Hall’s improved horizontal dr{air refrig.
ed to deliver about 10,000 ic feet of
cold air per hour, when runnmg at a speed of 100 revolu-
tions per minute, and capable of reducinﬁthe tempera«
ture of 90° above to 50° below zero. five figur
showing plan and side elevation of the apparatus.
diagrams illustrative or ts performance. onmlned in
BCIENTIFIC AMERIOAN SUPPLEMENT, No. 288. Prioce
hl] egfmtﬂ. To be had & this oftice and from all nelu-

FAMILY ICE MACHINE

L. Dermigny, 126 West 25

PAT. FOOT POWER MACHINERY.

- I feel 80 highly pleas-

d with your Veloci-

pede Foot Power with

seat, that T wish to

add my testimony to

w its superiority. Idid

not expect to like it,

but having used the

Veloc lpede Power, I would have nothlnyf
else 80 greatly lessens the fatigue o

o

Making 1 to 18 1bs.
o rsuon.Prlce
t., New York.

/ foot power, in fact, it may be said tg
be almost nthout fatigue, and is a steadier motion. 1

onl wish I had known of it sooner. Send for catalogue.

. & J, BARNES CO., %9 Ruby 8t., Rockford, Ill.

NEW cATA LOGU
VALUABLE PAPERS

Contained in S8CIERNTIFIC AMERICAN SUPPLEMENT, sent
Jree of charge to any address.
& C0., 361 Brondway, New York.

HOW TO MAKE DYNAMO-ELEC'TRIC
Machines.—By Geo. M. Hopkins. With drawings toscale
and full directions for constructing dynamos ot different
sizes. The small machine is intended tor experimental
purposes. Will heat from 4 to 6 inches of platinum wire,
produce the electric light, decomfose water rapidly,
magnetize steel, ring a large gon, ve powerful shocks,
‘)erat,e induction coils, and will, ortem TATY use, re-
ace 8 or 10 Bunsen cells. Contained in SUPPLRMENTS
161 and 599. The larger ma-
chine g roduces eight 16-candle lights or one powerful
arc light. Can be arranged as a series, shunt, or com-
pound wound machine. 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. inding of arma-
ture and tfield magnet plainly illustrated. Any intel-
ligent person with the aid of these drawingsand instruc-
tions may make useful, durable, and effective machines.
Contained in SUPPLEMENT 60(). _Price 10 cents.
MUNN & CO., PUBLISHERS. 31 Broadway, New York.

cientific A merican

The §cientfic §merican
PUBLICATIONS FOR 1890.

The prices of the dnﬂerent publications in the United
States, Canada, and Mexico are as follows.

RATKS BY MAIL.
The 8cientific American (weekly one year .
The 8cientific American Bupplement (weekly). one

The 8cientific Amencan. Spa.m.h Edmon (monthly)
one year i
The Sclentlﬂc Ameriean. Architeus and Builder.
Edition (monthly), one year. . . »

COMBINED BA’I‘ES
The Scientific American and Supplement, . . $7.00

The Scientific American and Architects and Build-
ers Kdition, . .

The 8cientific Amencan. Supplement, and Arcm-
tects and Builders Edition, . . . 9.00

. hvpmmm”!wsnum

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

MUNN & CO., 361 Broadway, New Yerk.

Price ¥ cents each.

$3.00

TAELOPEDR  Se

Innes Gros. E Co.. Cir'ir, ¢

© 1890 SCIENTIFIC AMERICAN, INC.

gl for Wodel Circular.,
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“Wdvertisements.

Inside Page. each insertion « - = 735 cents a line.
Back Page, ench insertion « « « $1.00 a line.

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

* ONE STAR HACK SAW WILL DO AS NUOR
‘WORE AS FIVE OF ANY OTEER XIND.—N. B.

The Montauk
CAMERA

PN

T 8

18 com

and neat, covered with seal leather, supplied
wit! Takes enap

double rapld rectilinear lens.
shots, interiors, exteriors, houses, u;
etc. S8ize of picture, 4 x5 inches.

For full description, send to

G. GENNERT,
36 East 10th Street, New York.

8 []

Victor Bicycles!
For pleasure, business, recrea-
tion, and for anything you
could use a bicycle for.
VICTORS ARE BEST!

8end for catalogue.

S Overman Wheel Co., Makers,

Chicopee Falls, Mass,

ELECTRICITY, LIGHT AND HEAT.
—A Jecture by Prof. C. F. Brackett, delivered before
the New Y&rk Electric Club—Facts about electrical con-
ductors. oduction of electric light in the cheapest

ssible way. 'The relations between the three vibra-

Ty forces and the significanee of Herz's recent experi-
ments.  Contained in SCIENTIFIC AMERICAN NSUPPLE~
MENT, Nos. 683 and 684. Price 10 cents each, To be
had at this office and from all newsdealers.

The CHANDLER
WATER MOTOR

Works well on Low and High
Pressures.

8ingle, Duplex, Triple, and Quad-
ruple Automatic PISTON 0«
TORS,adapted to all classes of work.

8end for Circulars.

— WM. H. LOCK, Buffalo, N. Y.
ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for copstruction. Four

vings. Con.ggnedoln SCFENTIFIO AMERICAN SUP-

Pnnuln'g 39 ce 10 cents, To be had at this offi
and of ail newsdealers. ofce

NEW KODAKS

“You press the button,
we do the rest.”

Seven New
Styles and
Sizes

ALL LOADED WITH
Transparent

Films,
For sale by all Photo. 8tock Dealers.

THE EASTMAN COMPANY,

Send for Catalogue. ROCHESTER, N.Y.

The MOTOR of 19th CENTURY.

Can be used Any Place, to do An
Work, and lI%y Any Une. No Boiler
No Fire! No Steam! No Ashes!
4 No Gauges! No Engineer! A per-
fectly safe Motor for all places and
purposes. Cost of operation about one
cent an hour to each indicated horse
power. For circulars, etc., address

Charter Gas Engine Co.

P.0.Box 148, Sterling, Il
THE COPYING PAD.—HOW TO MAKE

and how to use; with anengraving. Practical directions
how to %regare the gelatine pad, and also the aniiine ink
by which the copies are made; how to apply the written
letter to the pad; how to take off copies of the letter.
Contained in BCIENTIFIC AMERICAN BUPPLEMENT, NO.
4% Price 10 cents. For sale at this office and by all
n

Beomomy,
Simplieity,

Reliabillry,
Safety.

lealers in all parts of the country.

NICKEL
ELECTRO-PLATING

APPARATUS
MATERIAL

HANSON VAN WINKLE %0
NEWARK N J
92 LIBERTY ST N.Y.

~IN USE

PATENTS!

MESSRS. MUNN & CO., in connection with the publi-
cation of the SBCIENTIFIC AMERICAN, continue tO ex-
amine improvements, and to act as Solicitors of Patents
for Inventors.

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

rosecution of A%pllcahions for Patents in the United

es, Canada. and Foreign Count ries. Messrs. Munn &

Co. also attend to the preparation of Caveats, Copyrights

for Books, Labels, Reissues, Assignments, and Reports

on Infringements of Patents. All business intrusted to

them is done with special care and promptness, on very
reasonable terms.

A mtphlec sent free of charge, on application, con-
tnln&nz ull information about Patents and how to pro-
oure them; directions concernirg Labels, Copyrights,
Designs, Patenta, ggpeals. Reissues Infringements, As-
slgnments, Rejected Cases. Hints on the Sale of Pa-
ten

c.

We also send, free of charge, a Synobsls of Forelgn Pa-
tent Laws, showing the cost and method of securing
patentsin all the principal countries of the world.

MUNN . Solicitors of Patents,
361 Broadway, New York.

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

eifo Bullding, near 7th Street, Washington, D. C.
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ELECTRO MOTOR. SIMPLE, HOW TO
make. By @G .M. Hopkins.—Description of asmall electro
motor devis ed and constructed with a view to assisting
amateurs t0 make a motor wnich might be driven with
advaniage by a current derived from a battery, and
which would have sutlicient power to operate a foot
lathe or any machine requiring not over one man power.
with 11 figures. Contained in SCIENTIFIC AMERICAN
SUPPLEMENT. No. G41. I'rice 10 cents. To be had at
this ottice and from :ll newsdealers.

Th?‘lESB’IIEOO CLE MADE.

Can be adjusted to fit an rson, from a bo
db‘r‘ii toa fulll-xgo':ven man. v

Catalogue Free.

HARTFORD CYCLE CO., Hartford, Conn.

THE GREAT IMPROVEMENT IN

ROOFING

We are now ready to supply the product of entire-
1y new machinery and processes just completed, by
aid of which we not onlf have greatly improved
the strength and durability of our well-known
ASBEST1'0S ROOFING, but have also secured
a deﬂ:e of uniformity never before attained in any
simi fabric. We offer this as the PERFECTED
torm cf the portable Rooting which we have manu-
factured with continued improvements during the

t thirty years, and as the most desirable Roofing
or general purposes.

The {mportant features of our recent improve-
ments, for which patents have been allowed and
others applied for in this Country and in Europe,
are described in our new circular, which, with sam-
ples, will be sent free by mail.

Our Asbestos Roofing is8 now in use upon Fac-
tories, Foundries, Cotton Gins, Chemical Works,
Rallroad Bridges, Cars, Steawboat Decks, etc., in
all parts of the world.

It is supplied ready for use, in rolls containin
200 square feet. and weighs, with Asbestos Roo
Coating, ready for !hlpmen},. about 85 pounds to
100 square feet.

It is adapted for steep or flat roofs in all climates,
and can be readily applied by unskilled workmen.

§#~ There are inferior imitations of our Asbestos
Roofing. Purchasers are cautioned.

Exclusive sale of our IMPROVED ASBESTOS
ROOFING will be given to reliable dealers in im-
portant towns where we have not already msade
arra 8.

THE ONLY PRACTICAL

F O ewiireR

Catalogue free. Address Typewriter Department,
POPE MFG. CO., Boston, New York, Chicago.

LEFFEL
ATER
T“\\“\“"vxlesl.s

Machine-Molded Gearing.
DRIVING PLANT FOR CABLE RAILWAYS
Shafting, Pulleys, and Hangers.

Mixers and General Outfit for Fertilizer Works
N. B.—Special attention given to Heavy Gearing.
Facilities for the heaviest class of work.

Robt. Poole & Son Co., Baltimore, Md.

H.W.JOHNS MANUFACTURING CO.

S8OLE MANUFACTURERS OF
H. W.Johns’ Fire and Water Proof Asbestos
Sheathing, Building Felt, etc. Asbestos
Beiler Coverings, Steam Packings,
Fire-Proof Paints, etc.
Samples and Descriptive Price IAst Free by Matl.

87 Maiden Lane, New York.

CHICAGO. PHILADELPHIA. BOSTON.

Du

ISIN SUCH DEMAND THAT OTHERS

31iniii ARE MAKING OILERS 2
~ ..~ WHICH IS ADIRECT INFRINGEMENT

Wrte FoR (atalodue Ci N
Wanted 50.000 S8awyers

SAwssnd Lumbermen to SAws

send us their full address_for a copy of Eme

erson’s [ Book of SA WS, new 1890 edi- A

tion. We are first to introduce NATURAL

GAS for heating and tempering Saws with
w wonderful effect upon improving thequual-w

ity and toughness, enablh.;‘g us to reduce

g;lc . Address ENMERSON, SMITH
0. (Ltd.), Beaver Falls, Pa.

INVENTORS and others desirin, new articles manufn:.

tured and introduced, address P. O. Box 86, Cleveland, O.

[AucusT 23, 1890.
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THE PHONOGRAPH.—A DETAILED
description of the new and improved form of the pho-
nograph Jjust brought out by Edison. With 8 engrav-
Ings. Contained In SCIENTIFIO AMERICAN SUPPLE-
MENT, No. Price 10 cents. To be had at this
office and from all newsdealers,

EVNTELEVATORS,
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THOMAS ALVA EDISON.—A BIO-
graphical sketch of the wreat inventor, with full-page
portrait from & recent pbotograph. Contained in SCTEN-
11FIC AMERICAN 8UPPLEMENT, No. 746. Price 10 cents
To be had at this office and from all newsdealers.

COMPTOMETER

(TRADE MARX.)
ALL ARITHMERICAL

cens L
Solved rapidly and accurately
by using the COMPTOMETER.
S8aves 40 per cent. of time.
Entire relief from mental
strain. Adapted to all com-
mercial and scientific compu-
tations. 8end for circular.

FELT & TARRANT MFG. CO,, 52-56 llinois St,, Chicago.
JENKINS BROS. VALVES!

JENKINS BROS,, 71 John St., N. Y.; 105 Milk 8t.,
Boston; 21 North 5th 8t., Phila.: 54 Dearborn 8t., Chicago.
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Scientific dmerican

ESTABLISHED 1846.
The Most Popular Seientific Paper in the World,

Only 83.00a Y including Postage. Weekl
4 a‘;'krlin:lbers n‘Yeu.r. ol .

This widely circulated and splendidly 1llustratéd
paperis pubtished 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, Manuf:cturee,
Chemistry, Klectricity, Te egraphy, Photography, Archi-
tecture, Agriculture. Horticulture, Natural History, etc.
Complete List of Patents each week.

Terms of Subscription.—One copy of the SCIER-
TIFIC AMERICAN will be sent for one year—62 numbers—
postage prepaid. to any subscriber in the United States,
Canada or Mexico, on receipt of three dollnrs by the
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TUBE CLEANER

RANKS THE HIGHEST
‘Endorsed by the best Engineers.
LMERS-SPENCE CO.
Office, 59 Liberty Street,
‘Works, 419-425 E. Eighth 8t.,New York

PULLEYS HANCERS, g
FRICTION CLUTCHES. a4 Parikx Place. N.¥Y.

PROGRESS MACHINE WORKS,

. BROW1IY,

SHAPING SHEET METAL.—DESCRIP-
tion of & method of shaping zinc. con r, and other duc-
tile metals by fluid pressure. With It es. Coutained
{n SCIENTIFIC AMERICAN SUPPLEMENT, No. 693. Price
10,cents. To be bad at thisofice and from all newsdealers.

VAN DUZEN
GAS & GASOLINE ENGINE

OPERATED with COAL
and OTHER MANUFAC-
TURED GASES AND
GASOLINE.
RELIABLE AND
ECONOMICAL.
Fully Warranted

VAN DUZEN
Gas & CGasoline Engine Ce,
53 E. 2d 8t., Cincinnati, 0.

THE AMERIGAN BELL TELEPRONE G0,

95 MILK ST,, BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877. No. 186,787.

The transmission of Speech by all known
forws of Electric S8peaking 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 or its licensees responsible forsuch
unlawful use. and all the consequences
thereof, and liable to suit therefor.

Barrel, Keg, Hogshead

STAVE MACHINERY.

Over 50 varieties manu-
factured by

; ' E. & B. Holmes
Truss Hoop Briviag. = BUFFALO, N.Y.

ALSO A FULL LINE OF W0OOD WORKING MACHINERY.

METALLIC RAILWAY TIES.—A RE-
view of the various metallic ties that have been devised
a8 a substitute for wooden ones upon European Rail-
ways. With 6 figures. Contained in S8CIEN'11PiC AMER-
ICAN SUPPLEMENT, No. 748. Price 10 cents. To be
had at this ofice and from all newsdealers.

INVISIBLE HINGES suitable for all kinds of fine
work. Send for samples and price list. INVISIBLE

HINGE CO., 818 Chapel Street, New Haven, Conn.

COPPER TUBES " v ..
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THE REFINEMENTS OF MODERN
Measurements and Manipulations.—By J. A. Brashear,
A very interesting account of the remarkable progress
that hasbeen made in modern times in the way of min-
ute and accurate measurements in the various br ches
of science. Contained {n SCIENTIFIC AMERICAN SUPPLE-
MENT, NO.744. Price 10 cents. Tobe had at this office
and from all newsdealers.

PRESS THE BUTTON, IT LIGHTS !

Burns a bright flamefrom a minute to 2 hours
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3 nuity. Useful and convenient.
g\ Sample, complete with allaccesso-
g o\ries, expressed, prepald to an
address, on receipt of $1.00.
Introduction Co.,227 Bway.N.¥.

- Energeticagents make immmn auccess

OBESITY.—BY WALTER MENDEL-
son., M.D. A very interesting paper, exhanstively
treating of the causes of obesity and the proper method
of eomgnt it. Contained in SOIENTIFIC AMERICAN
SUPPLEMENT, No. 744. ce 10 cents. To be had at
this office and from all newsdealers.

Scientific fook (atalogue

RECENTLY PUBLISHED.

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

MUNN & CO., Publishers 8cientific American,

361 Broadwny, New York.

BEST

cu

A
.

© 1890 SCIENTIFIC AMERICAN, INC.

inge- | gineering, Agr

publ 8; 8ixX Ls, $1.50; three months, $1.00.

Clubu.—Special rates for several names, and to Post
Masters. Write for psrticulars.

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

ableto
DMETITIT & COo.,
361 Broadway, New York.
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Scientific American Supplement.

This Is a separate and distinct publication from
THx SCIENTIFIO AMERICAN, but is uniform therewith
in size, every number containing sixteen large pagesfull
of engravings, many of which are taken from foreign
papers, and accc nied with tr lated descriptions.
THE SCIKNTIFIC AMERICAN SUPPLEMENT i8 published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the  principal depart of Sci and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archsology. Astronomy,
Chemistry, Electricity, Light. Heat, Mechanical Engie
neering. Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photography,
Tecbnology, Manufacturing Industries, Sanitary En.
e, Hor lture, D tic Econoe
my, Biography, Medicine, etc. A vast amonnt of fresh
and valuable information obtainable In no other pub-
lication.

The most important Pngineering 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 SCIENTIPIC AM-
ERICAN and one copy of the SUPPLEMENT, both mailed
tor one year for $7.00. Single copies 10 cents. Address
and remit by postal order, express money order, or check,

MUNN & Co., 361 Broadway, N. Yo
Pablishers SCIENTIFIC AMERICAN.

Building Edition.

THE SOIENTIFIO AMERIOAN ARCHITECTS' AND
BUILDERS' EDITION i8 issued monthly. $2.50 a year.
Single copies, 25 cents. Forty large quarto pages, equal
to about two bundred ordinary book pages; forming &
large and splendid Maganzine of Architecture, riche
ly adorned with elegant plates in colors, and with other
fine engravings; illustrating the most interesting ex-

amples of modern Architectural Cc ! and
allied subjects.
A special feature is the pr tion in each b

of a variety of the latest and best plans for private resi-
dences, city and country, including those of very mode
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with full
Plans, 8pec:fications, Sheets of Detalls, Estimates, ete.

The el and ch of this agnificent work
have won for it the Largest Circulation of any
Archizectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

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

PRINTING INKS.

HE * Scientific American” je ted with CEIAS.
ENEU JOHNBON & CO.'S Tenth and Eden-
bard 8ts., Phila.. and 47 Roee St., opp. Duane St., N, Y,






